NBER WORKING PAPER SERIES

EMERGING FINANCIAL MARKETSAND EARLY U.S. GROWTH

Peter L. Rousseau
Richard Sylla

Working Paper 7448
http://Aww.nber.org/papers/w7448

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
Cambridge, MA 02138
December 1999

The authors thank participants at the October 1999 meetings of the Economic History Association.
The views expressed here are those of the authors and do not reflect those of the National Bureau of
Economic Research.

© 1999 by Peter L. Rousseau and Richard Sylla. All rights reserved. Short sections of text, not to exceed
two paragraphs, may be quoted without explicit permission provided that full credit, including © notice, is given
to the source.



Emerging Financid Markets and Early U.S. Growth
Peter L. Rousseau and Richard Sylla

NBER Working Paper No. 7448

November 1999

JEL No. E44, G10, N11, N21

ABSTRACT

Studies of early U.S. growth traditionaly have emphasized real-sector explanations for an
acceleration that by many accounts became detectable between 1815 and 1840. Interestingly, the
establishment of the nation's basic financid structure predated by three decades the canals, railroads, and
widespread use of water and steam-powered machinery that are thought to have triggered modernization.
We argue that this innovative and expanding financid system, by providing debt and equity financing to
businesses and governments as new technologies emerged, was centra to the nation's early growth and
modernization. The andydsindudesaset of multivariaetime seriesmode s that rel ate measures of banking
and equity market activity to measures of investment, imports and business incorporations from 1790 to
1850. Thefindings offer support for our hypothesis of “finance-led” growthintheU.S. case. Byimplication,
the interest today inimproving financid systems as a means of fostering sustainable growthis not misplaced.

Peter L. Rousseau Richard Sylla

Department of Economics Department of Economics

Vanderbilt Universty Leonard N. Stern School of Business
Box 1819 Station B New York University

Nashville, TN 37235 44 W. 4 th Street

and NBER New York, NY 10012
peter.l.rousseau@vanderbilt.edu and NBER

rsylla@stern.nyu.edu



[. Introduction

Traditional studies of the early U.S. economy (North 1961; David 1967; Engerman and
Gallman 1983; Weiss 1994) have emphasized real explanations for what has come to be accepted as a
gradual acceleration in the rate of output growth between 1790 and 1840. Such factors asincreasesin
the productivity of labor, the adoption of manufacturing and transportation technol ogies, the expansion
of foreign commerce, and the growth of cotton exportsin particular or westward agricultural expansion
in genera are central to these accounts. Economic historians are becoming increasingly aware,
however, that the emergence of the nation's modern financia structure predated canals, railroads, and
the widespread use of water and steam-powered machinery by three or four decades. Within five years
of the ratification of the Federal constitution, the nation had restructured its large revolutionary war
debts, introduced the U.S. dollar as a convertible currency, formed both a banking system and a
nationa bank with branches, established and linked securities markets in major cities, and gained the
confidence of European investors who transferred capital to the United States.

As state governments proceeded to charter more than 800 new banks and securities markets
grew over the next half century, the financial sector provided short- and long-term debt and equity
financing to businesses and governments for purposes of economic expansion and the implementing of
new technologies (Sylla 1998, 1999). Securities marketsin New Y ork, Boston, Philadel phia and other
cities grew apace with the banking system throughout the period, promoting the mobilization of both
domestic and foreign capital, and infusing the new financial claims with liquidity. Such financia
development, having occurred on such a scale only in the seventeenth-century Dutch Republic and in
eighteenth-century England, wasrare in history. And nowhere did it occur as rapidly asin the young
United States. The new republic, effectively bankrupt in the 1780s, over the next three decades

arguably became history's most successful emerging market.



Despite thisimpressive record, the role of financial innovation and financial-system
development in early U.S. growth is neglected by economic historians or regarded as arelatively
unimportant element of the expansion of alargely agrarian economy. Further, growth studies have
looked primarily at macroeconomic aggregates such as GNP, and its dominant agricultural aswell as
“non-agricultural” components. Focus on such broad aggregates tends to mask the role played by the
financial system in the rapid development of the initially small commercial, manufacturing, and service
sectors. More than agriculture, it was these sectors that began to expand rapidly after 1790.
Eventualy, we know, their rapid expansion came to dominate the U.S. economy's overall growth.
Hence, if we pay little attention to these sectors' expansion until their impact on macroeconomic
aggregates becomes detectable, we miss some crucial aspects of economic modernization. And we are
likely to miss aswell, or to minimize, the importance of the financia development that made this
modernization possible.

Our paper investigates the hypothesis that U.S. economic growth and development were
"finance led." In so doing, it offers a strong case in support of agenera version of our hypothesis that
has remained at the forefront of economic discourse since Gurley and Shaw (1955), Goldsmith (1969),
McKinnon (1973) and Shaw (1973) first elucidated the channels through which alarger and more
efficient financial superstructure might help to effect favorable macroeconomic outcomes. We begin
by demonstrating that the United States, which at the time independence was achieved in the 1780s
lacked nearly all the elements of a modern financial system, by the 1820s had afinancial systemin
place that was innovative and perhaps the equal of any in the world. What one of us has termed "the
Federalist financia revolution,” led by Secretary of the Treasury Alexander Hamilton in the early
1790s, was at the heart of these developments (Sylla, 1998). History rightly credits Hamilton and his

aliesin the first Congresses with putting the new government's finances on a solid footing and



establishing its credit. Less appreciated is the articulated and rapidly expanding financial system that
emerged aong with the strengthening of the nation's public finances.

Next, we make an empirical case for, and test the hypothesis of, finance-led U.S. growth.
Although earlier work has presented evidence favoring this hypothesis for the latter half of the
nineteenth century (Rousseau 1998; Rousseau and Wachtel 1998), limitations of the available data
make it challenging to establish the case for the nation’s early years. For example, until now an
estimate of the U.S. money stock prior to 1820 has not been available, and the wealth of information
contained in newspapers and other private sources about the extent and sophistication of U.S. securities
markets in the antebellum era has only just begun to be uncovered (Sylla 1998; Sylla, Wilson, and
Wright 1997; Atack and Rousseau 1999; Rousseau 1999; Wright 1999). Our paper synthesizes the
progress made to date in collecting such quantitative information to offer a cohesive, if still sketchy,
view of the U.S. financial system and how it compared with that of England.*

After presenting some of these quantities and describing their evolution, we explore the size
and nature of dynamic interactions between activity in the real sector and the scope of financial-system
development. The main statistical results derive from a set of multivariate time series models which
include measures of activity in banks, the money market, and equity markets, as well as indicators of
output, investment, imports and business incorporations from 1790 until 1850. Exogeneity tests
examine whether growth in the financial variables led to increases in real activity, and impulse

responses quantify the absolute and relative sizes of these effects. These tests address the fundamental

! Because the full dimensions of financial change in the early United States are only now becoming
clear, comparisons with England are rare. 1n the 1830s, the American economist Henry Carey and the
English banker James Gilbart debated the relative merits of the two countries’ banking systems (see
Sylla1985). Inthe modern literature, for comparative discussions pertaining to later periods of the
nineteenth century, see Davis (1966), Davis and Cull (1994), Davis and Gallman (forthcoming), and
Michie (1987).



and still controversid issue of whether financial development merely proceeds aong with, or follows,

economic growth emanating from real-sector forces, or whether growth was "finance led.”

I1. The Emergence of U.S. Financial Markets, 1790-1850

By any standard, modern or otherwise, the speed and success with which a banking system and
capital markets emerged in the United States as mobilizers of domestic and international resources
after 1790 is nothing short of remarkable. In the 1780s, the Confederation government was burdened
by huge debts |eft over from the Revolutionary War that, because it lacked taxing powers, it could not
service or pay. Evidences of these debts—essentially junk bonds in default—traded for small fractions of
par value in unorganized and illiquid markets. The states were in asimilar position, but at least they
had revenues to service their debts. The entire system of organized financial intermediation consisted
of but three just-organized banks (one each in Philadelphia, New Y ork and Boston) that supported
local commercial interests and could not yet be considered a banking system. One of these institutions,
the Bank of New Y ork, failed repeatedly to obtain a state charter of incorporation from 1784, when it
was organized, until 1791, when the New Y ork legidature finally relented in fear that branches of the
new federal Bank of the United States might co-opt state-sponsored banking. Another, Philadel phia's
Bank of North America, had its 1782 Pennsylvania charter revoked in 1785, obtained a new one from
Delaware in 1786, and then had the Pennsylvania charter re-ingtituted in 1787. The nation's money
stock, if it could be described as such, consisted of foreign coins and specie, fiat paper moneys issued
by each of the thirteen states with varying rates of exchange among them, and locally circulated notes
and deposits of the three banks. Against this background, a sense of urgency arose among the nation’s
leaders to put mechanisms in place for mobilizing the resources needed to link the nation’s land mass
by means of economic infrastructure, to promote domestic and foreign trade, and to build a productive

modern sector. The new Constitution hammered out at the Philadel phia convention of 1787 and
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adopted by the required number of statesin 1788 spoke to these issues.

Hamilton, as the new federal government's Treasury Secretary in 1789, became the architect of
the nation’ s financia strategy. Congressimplemented the federal taxation alowed by the Constitution
and Hamilton built the system of revenue collection. That system became the basis for a restructuring
of old Confederation and assumed state debts via fresh issues of federal securities which paid interest
quarterly in hard money. These features raised the value of the new securities to domestic investors
and their appeal to foreign investors. Hamilton next persuaded Congress to charter a Bank of the
United States, a mixed (publicly and privately owned) corporation whose shares the private investors
could purchase by tendering the new federal debt. The Bank helped to achieve the dual purposes of
raising the nation’s credit standing and establishing a more uniform currency. Finally, Hamilton drew
up the plans for the dollar, defined in terms of both gold and silver, as the nation's monetary unit and
base, and called for establishing afederal mint to make U.S. coins.

Hamilton's plans, formulated and adopted in atwo-year burst of activity from 1789 to 1791,
worked. By 1792, the new 6 percent securities sold at or above par, the national bank was fully
subscribed, and state governments began to retire their fiat currencies, which were replaced by a
monetary base of specie dollars and bank note and deposit liabilities convertible to the specie base.
Thefinancia revolution launched with these measures was to continue vigoroudly for decades and
stands among the most sweeping in history, comparable to what England a century and the Dutch

Republic two centuries earlier had achieved at a more leisurely pace.

A. The Rise of State Banking
Starting with only three banksin 1789, 28 new banks obtained state chartersin the 1790s, and
another 73 were chartered in the decade that followed (Fenstermaker, 1965a, p. 13). The profitability

of these early banks, for which annual dividends of more than 8 percent were commonplace, sparked a
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Figurel. The Rise of State Banking, 1790-1850.

rapid expansion that reached a high-water mark of 834 state banks by 1840. Then, after a brief
decline, the number of state banks nearly doubled again by 1860. Figure | shows the evolution of the
number of chartered banks and our estimates of their paid-in capital before 1850.2 Liketherisein the
number of banks, the increase in capital from amere $3 million in 1790 to $426 million by 1840
reflects their growing role in mobilizing resources and providing credit and other financia services.
The state-chartered banks, like the federally chartered Bank of the United States, were
corporations with limited liability, which is amajor reason why they were able to attract so much

capital investment. The early Americans did not invent the banking corporation, but as of 1790 the

2 QOur estimates of paid-in capital extend backward the series for 1837-1850 which appearsin
Historical Satistics of the United States (Bureau of the Census, 1975, series X587). This was done
by using the total number of state banks to “blow up” the paid-in capital for reporting state banks in
each year from 1803-1837 (Fenstermaker, 1965b, p. 406, and Fenstermaker 1965a, pp. 66-68) and
then splicing the result to the Census series. Fluctuationsin the authorized capital of all state banks for
1790-1802 (Fenstermaker, 1965a, p. 13) were then used to approximate the series through 1790.
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world had seen few examples of it, and these were privileged monopolies such as the Bank of England.
What the Americans did, uniquely when they did it, was charter so many banking corporations that
they had to compete with one another rather than enjoy monopolistic privileges. From the 1790s to the
middle of the nineteenth century, nowhere else in the world was the banking corporation as a
competitive business enterprise developed to the extent that it was in the United States.® Only then, six
or seven decades after the American innovation, did the old nations of the world begin to emulate the
United States by allowing competitive corporate banking (Sylla 1985).

The significance of these devel opments is underscored by a comparison with England.
Everyone knows as a stylized fact that England was the financial leader of the nineteenth century, with
the pound sterling the world's leading currency, London and the Bank of England the center of the
world's finances, and the London capital market intermediating the international flow of capital. What
everyone does not know is that as early as 1825, the United States, with a population still smaller than
that of England and Wales (11.1 versus 12.9 million), had roughly 2.4 times the banking capital of the
latter (Sylla 1998, p.93).* Thiswas not entirely the result of the financial revolution in the United
States. English policy, and in particular the monopoly privileges of the Bank of England and the
restriction of al other banks to unlimited-liability partnerships of six or fewer people, retarded banking
development in that country until 1825, when the policy was altered to allow joint-stock banking with

unlimited ligbility.

B. The Emergence of Securities Markets

The precocity of U.S. banking development was duplicated in the development of securities

® For keen insights on how the early U.S. corporate banks became competitive enterprises, see
Schwartz (1947).

* Our estimate of the paid-in capita of state banksin 1825, portrayed in Figure |, is $106.9 million.
Thisis somewhat higher than the estimate of Sylla (1998), which likely underestimated paid-in capital
by using a conservative estimate of 0.6 for the ratio of paid-in to authorized capital.
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markets. Following the debt refinancing of 1790 and the launching of the Bank of the United States a
year later, securities markets sprang up virtualy overnight in the major cities (Philadel phia, New Y ork,
Boston and Baltimore) to provide regularized trading opportunities for the new debt and equity claims.
The "national market" securities, which then included the U.S. debt issues and Bank stock, were traded
in each city, and were joined by steadily growing lists of "loca™ equity and debt securities. With the
securities markets came atendency for "overtrading” and speculation (Werner and Smith 1991) that
even led to amarket crashin early 1792. Y et the deepening of these markets ensured that ever more
securities could be liquidated at prices that were more consistently fair than those which would have
obtained in their absence. Thisleap in asset liquidity allowed investors, both domestic and foreign, to
overcome their reluctance to hold American securities. By 1803, more than half of the U.S.
government's debt and the stock of the Bank, and fully half of all American securitiesissued to that
date were held by European investors (Sylla, Wilson, and Wright 1997, Sylla 1998).

A rough measure of the size of securities markets is the number of claimslisted therein. The
early government documents that left behind awealth of information about banks and their condition
are, however, virtualy silent on the topic of securities markets. Fortunately, the newspapers of the time
contain the raw material from which aview of early U.S. securities markets will eventually comeinto
focus. Figurell depictsthe number of securities that appeared in the New Y ork, Philadelphia and

Boston newspapers on or around June 30 of each year from 1790 to 1850.> Table| includesthe

®> The sources of datafor New Y ork include the New York Daily Advertiser, the New York Shipping
and Commercial List, and New York Prices Current. For Philadelphia, the sourcesinclude the New
York Shipping and Commercial List, Philadelphia Prices Current, Grotjan’s Philadelphia Public
Sale Report, Poulson’s American Daily Advertiser, and the Gazette of the United States. Listingsfor
Boston were compiled from datain Martin (1873). Early newspaper listings of securities quotations
appear to be samples rather than complete populations of the securities available for trading. The
listings, it seems, captured the larger and more actively traded issues. Smaller issues, and issues of
corporations located at some distance from the urban centers of securities trading, did not make it into
the newspaper listings, even though they may have occasionally been traded in the urban centers.
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Figure I1. Number of Listed Securitiesin Three Cities, 1790-1850.

Average Annual Growth Rates ofTLailzlt:cli Securities by Decade, 1790-1860

Period Tota Listed Governments Financia Transport
1790-1799 7.9% 4.6% 18.0% 0.0%
1800-1809 7.4 -11 11.6 18.0
1810-1819 4.8 9.0 41 0.2
1820-1829 8.5 4.2 8.9 18.7
1830-1839 6.0 6.5 38 18.0
1840-1849 38 11.6 0.3 74
1790-1849 6.4 5.8 7.7 10.4

The table includes securities listed in New Y ork, Philadel phia and Boston.
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Figure I11. Breakdown of Listed Securitiesin Three Cities, 1790-1850.

corresponding average growth rates by decade. Though a sharp rise in the number of securitieslisted
in newspapersis evident from Figure Il for the 1820s in all three markets, it is less obvious from the
figure but apparent in Table | that the 1790s and 1800s were also decades of active market growth.®

The breakdown of total listings for government, financial, transportation and other (including
manufacturing) securities shown in Figure 111 sheds some light on the sectoral sources of securities-
market growth. The number of government securities shows the most variation among the categories,
but a sharp increase in level occursfor all categoriesin the 1820s. Table | shows, however, that

listings for financial institutions—banks and insurance companies—grew at an average annua rate of 18

® Though not included in Table |, it isinteresting to note that listings rose at an average annud rate
of nearly 11 percent between 1795 and 1804. Thereis some double counting in the totals of securities
listings from newspapers, as issues of U.S. debt and Bank stock—the "national market" securities-were
traded in al cities and were not consolidated in the totals reported here. Our view is that these issues
were the blue-chip securitiesin each market, and that consolidation would result in underestimating the
size of the market that emerged in each of the cities.

10



percent in the 1790s, which is double their growth rate in the 1820s, and at arate of nearly 12 percent
per year in the decade 1800-1809. This suggests that a fundamental transformation in the way that the
nation mobilized and allocated capital resources began long before the 1830s, a period more often
associated with the rapid expansion of banks. Listings of transportation securities also grew rapidly
between 1800 and 1809, suggesting that the early capital markets met with some successin raising
funds for internal improvement projects such as turnpike roads and bridges.

Aswith bank capital, we can make a rough comparison of the size of the U.S. and English
securities markets in 1825. For the three large cities whose markets are portrayed in Figure 11, 187
securities entered the 1825 listings. Adding in the Baltimore (33 securities) and Charleston (12
securities) markets, we arrive at atotal of 232 securitieslistingsin 1825. The newspaper of record for
the English market, Wetenhall's Cour se of the Exchange, lists 320 English securitiesaswell asa
number of foreign issuesin mid 1825. On that reckoning, the U.S. markets were smaller than the
English, but aready in the same league.

Course of the Exchange also provides sufficient information to make a rough estimate of the

size of the English equity market in 1825. Our calculations put it at £38 million, or $183 million.” This

" The national debt of the U.K., comprising some 27 of the 320 English securities listed and
including Bank, South Sea, and India stock since these companies were capitalized by government
debt, was vastly larger ( £820 million, or nearly $4 billion) than the U.S. government debt ($84 million)
and indeed al U.S. public debtsin 1825. England had fought many more wars over afar longer period
than had the young United States. If we look just at equity markets, a different sort of comparison
emerges. For most of the 293 English securities that were not part of the national debt, Course of the
Exchange lists the par value of shares and the number of company shares, as well as the par value of a
small number of non-national debt issues (which cameto £7.2 million or $34.3 million dollars at $4.8
to the pound sterling). Thetotal value of English equity issues that can be calculated came to £32.79
million. For 42 of the 293 issues, or about 14 percent of the listings, there was insufficient information
to calculate par value capitaization. Some of these, perhaps most, were new issues just beginning to
be traded, but if we assume that they were on average of the same capitalization as the issues whose
par value capitalization could be measured, alikely liberal estimate of the total size of the English
equity market in 1825 is some £38 million or $183 million.
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estimate of English equity in 1825 is not all that much larger than the equity of U.S. banks alone that
year, which including the Bank of the United States and state-chartered banks came to $138 million.
The total U.S. equity market was, of course, larger, but how much larger is not yet known. A rough
estimate can be derived from the data of Goldsmith (1985), indicating that the U.S. equity market came
to $40 million around 1803 and $890 million in 1850. If we assume constant continuous growth
(which works out to be 6.6 percent per year over the period), we derive an estimate of $171 million as
the size of the U.S. equity market in 1825.

The conclusion we draw from these exercises is both obvious and perhaps surprising: By
1825, the size of the U.S. and English equity markets was virtually the same. And this despite the fact
that the English had been developing their market for fully a century before the Americans got started
on developing theirs. Thus, when the two nation’ s financial systems are compared, conventiona views
that the English were far and away the financial leaders of the nineteenth century, and that the United
States circa 1825 was just beginning to develop in modern ways, would seem to require some revision.

That the United States had an equity market capitalization virtualy the same as England'sin
1825, but with fewer equity securities listed, implies that the average U.S. equity was more highly
capitalized than the average English equity. Thislikely was a consequence of the United States taking
the lead in chartering corporations, particularly banksin the early period, with limited ligbility. Ina
number of ways the U.S. and English equity markets were similar. Both listed insurance and
transportation companies, avariety of utilities, and miscellaneous companies including manufacturing
enterprises. The great difference between the two markets was banks. The Americans had themin
spades. The English market in 1825 listed but two, one the Bank of England—more a government
security than a private equity, and treated by the English as such—and the other, in the "Miscellaneous’

category, was not an English bank at al, but the Provincial Bank of Ireland.
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C. The Sock of Money

Still another way to measure financial development is through growth in liquid assets, or the
money stock. Thisincludes obligations of banks to the public and specie outside of banks. Both
components represent assets that are either acceptable or quickly convertible for use in market
transactions. Increasesin the real vaue of these assets reflect more widespread use of the market
economy. As the United States modernized, expanded its international trade and gained the confidence
of foreign investors, an inflow of specie and the expansion of bank credits arising from these activities
encouraged imports, modern production activities, and the start of internal improvements.

Any estimate of the money stock before 1850 must necessarily be based on sketchy and
incomplete data. Thisis primarily because the most important component in the early years, speciein
the hands of the public, is difficult to determine with confidence. In this paper, we start with Peter
Temin's (1969) estimates of the money stock for 1820-1850 and replicate his method as closely as
possible to extend the series backward to 1790. The result isthe first attempt to provide a continuous
view of money growth before 1820, and to our knowledge makes the best possible use of available
data. Although it is an approximation, we expect that the series captures fluctuations in the money
stock well. Appendix A offers a detailed description of its construction.

Figure IV plots the series, which indicates a three-fold increase in the money stock between
1790 and 1820, indicating an average annual growth rate of about 3.7 percent. During the next one
and one-half decades, to the mid 1830s, the money stock rose at arate of more than 7 percent per year.
From 1836 to 1842 occurred a major collapse, comparable with that of the Great Depression of the
1930s, as the money stock shrank to less than three-fifths of the 1836 level before recovering rapidly at
arate of 8 percent per year in the late antebellum era (1842-1858). Over the six decades, 1790-1850,

portrayed in Figure IV, the money stock grew at an annual rate of 4.3 percent.
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Figure IV. The Stock of Money, 1790-1850.

The tripling of the U.S. money stock from 1790 to 1820 can be compared with the behavior of
the English money stock in approximately the same era. According to Cameron, a narrow version of
the money stock of England and Wales doubled in size between 1800/1801 and 1831, while a broader
version including bills of exchange barely grew at al (Cameron et al. 1967, Table 1.2, p. 42). Sothe
U.S. money stock, along with the U.S. population and economy, was growing faster than England'sin
the early nineteenth century. But the English money stock, even the narrow version of it, was about
four times larger than the U.S. stock in 1820/21. England's population and economy were larger than
those of the United States at that time, and the English economy was rather fully commercialized and
monetized, something that the U.S. economy was till becoming. America’s corporate banks also had
large capitalsin relation to their liabilities, whereas for England's small-partnership banks the opposite
was the case (Sylla 1985; Lamoreaux 1994). Moreover, the striking U.S. financial developments of
the early decades were largely confined to the New England and Middle Atlantic states. In

14



commercialization and monetization, the Northeast region of the U.S. by the 1820s had, it appears,

become rather like England.

[11. Indicators of Economic Growth in the Early U.S.

If we are to test quantitatively the hypothesis that financial developments jump-started U.S.
modernization in the nation’s early decades, we need to have some measures of modernization for that
period. Such measures are not numerous, but there are afew. The ones that we consider here are

estimates of GNP and its investment component, trade data, and data on business incorporations.

A. National Accounts Aggregates

Much of what is now known about the growth rate of output (or income) in the pre-1840 U.S.
"statistical dark age" isthe result of discussionsin recent decades among economic historians® that
culminated in Thomas Weiss's (1994) refinements of Paul David's (1967, 1977) conjectural estimates.
The consensus view now abandons any notion of a"take off" in favor of agradual acceleration in the
trend rate of output growth over the 1800-1840 period, although it remains uncertain whether waves of
more active growth occurred in such periods as 1790-1807, 1820-1835, and 1845-1855. Tablell
summarizes the David and Weliss estimates of growth rates, as well as those derived from the GNP
estimates of Thomas S. Berry (1988). The pre-1840 estimates, particularly Weiss's, are modest by
later standards, but they offer a sharp contrast to the picture of stagnation before 1840 posited earlier
by Martin (1939) and Taylor (1964).

The differences between the David and Weiss estimates for 1820-1840 derive primarily from
assumptions that underlie their agricultural basis, such as the number of acres under cultivation, the

number of workers per acre, and the productivity of an average worker. Berry's GNP estimates, which

8 These contributions include Martin (1939), Rostow (1960), Parker and Whartenby (1960), North
(1961), Taylor (1964), and Gallman (1971).
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Tablell
Estimates of Annual Growth in Real Per Capita GNP, 1790-1860

Period David Berry Weiss
1790-1806 1.30% 1.70% NA
1800-1820 0.27 1.27 0.28
1820-1840 1.96 1.63 0.84
1840-1860 1.60 1.58 1.60
1800-1840 1.13 1.45 0.56
1800-1860 1.29 141 0.90

The table presents average rates of annua growth in per capita GNP

over the subperiodslisted at theleft. Sources are the averages published

in David (1967) and in Weiss (1994), and averages computed from the

annual seriesin Berry (1988).
we used to compute the period averages attributed to him in Table I1, are from his published annua
series, which extrapolated the Kuznets-Kendrick-U.S. Department of Commerce estimates backward
from 1875. Though the annual seriesis built upon a statistical rather than theoretical model and uses
extrapolators which become less numerous the farther back the series runs,” the results are broadly
consistent with David's conjectures and may well reflect, at a minimum, fluctuations in the level of

economic activity. We would note in particular that Berry's series of real GNP per capitain Figure V

shows a gradual acceleration before 1807 and from 1825 to 1835.

° Berry usesfrom 10 to 26 extrapolators for his GNP and investment series between 1789 and
1850, with 18 extrapolators available by 1804. His methodology averages the growth rates of a set of
median extrapolators in each year (using 3 seriesin the 1790s and 6 series after 1800) to compute the
growth rate of a*consensus pattern.” The pattern is then linked with the Department of Commerce
concept of annual GNP for 1876. The technique thus omits in each year those series that exhibit the
widest and narrowest fluctuations. The authorized capital and deposits of U.S. banks are the only
financial variables among the extrapolators, and are thus unlikely to have had alarge effect on the
evolution of the aggregates. Indeed, an earlier version of Berry’s GNP series (1968) that does not
include financial variables until 1816 has a correlation coefficient of 0.989 for 1790-1850 and 0.955 for
1790-1815 with the final (1988) series. See Berry (1968, 1978, 1988) for a complete discussion.

16



130

120

110

=
o
o

1860 U.S. Dollars
8

80

70

60

1790 1795 1800 1805 1810 1815 1820 1825 1830 1835 1840 1845 1850
Year

Figure V. Real Per Capita GNP, 1790-1850.

The inclusiveness of existing GNP estimates, which perforce reflect the dominance of
agriculture in the early economy, makes their fluctuations unlikely to reflect activity in the relatively
small and presumably more productive "modern” sector. For example, the panic of 1837 and the
genera downturn of the next six years do not produce a sharp declinein the series. Nevertheless, the
use of modern technologiesin commerce, transportation, and manufacturing was well underway by the
1820s and had aready dramatically changed the complexion of the U.S. economy. Thus, GNP
estimates might not indicate, but would not preclude, a"take off" in the modern sector at some time
prior to 1820.

Asanarrower concept, investment might reflect developmentsin the modern sector more
effectively than aggregate output. Investment is also an economic activity likely to be promoted by a
financial sector that is able to mobilize savings. As ameasure of modern activity, however, investment
isdtill flawed asit would, or could, mostly reflect traditional investment activities of the dominant
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Figure VI. Rea Per Capita Investment and Imports, 1790-1850.

agricultural sector. Despite such caveats, Berry (1988) constructs an annual series for per capitareal
investment by subtracting the consumption, net foreign investment and government expenditure
components from GNP, and we will useit in our empirical investigation. This series, presented in
Figure V1, shows a vigorous rise between 1799 and 1807, arise that is not nearly as pronounced in his
GNP series, aswell as similar increases in the War of 1812 era and in the decade after 1825. Further,
the series falls more than 25 percent between 1837 and 1843, suggesting that the panic of 1837 and its
aftermath may have affected the modern sector more sharply than the agriculturally-oriented general
economy upon which the GNP estimates are based.

Trade data might reflect developments in the modern sector still better than broad aggregates
such as GNP and investment. North (1961) made this argument forcefully by characterizing foreign
demand for U.S. exports as a stimulus to business innovation and expansion between 1790 and 1840.
Engerman (1977) and others have pointed out, however, that export data by themselves do not fully
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capture the internal impact of such "export-based” expansions. Imports, on the other hand, may reflect
demand-side growth more effectively since they are sensitive to increases in income from exports, re-
export services, and inflows of foreign capital. Most importantly, imports also reflect changesin
income arising from additional export-induced production that finds its way into domestic markets.
Figure VI includes the annual level of real per capitaimports using North's (1961, pp. 229,
280) index of import prices as adeflator. The period between 1790 and 1802 saw rapid growth, while
the period 1808-1820, marked by the embargo and non-intercourse policies as well as by war and
postwar adjustments, was one of sharper fluctuations. Imports revived after 1820 and gradually rose
through the mid-1830s, before falling by nearly 50 percent from 1837-43. The sharpest growth came
early in the nation's history and may well have reflected, along with opportunities arising from
European wars, the existence of adequate financial resources for their support. The declinein red
imports that followed the Panic of 1837, aswell asthefall in real investment, coming asthey did at a
time when the financial system was stressed by banking failures and a seizing up of securities markets,

lends support to our view that good (and bad) finance matters for real economic performance.

B. Business Incorporations

A different and underutilized approach to studying the development of the modern sector is
through the activities of its most fundamental units—entrepreneurs, broadly construed to include
enlightened statesmen. These individuals recognized early in the nation's history the potentia of the
corporate form of enterprise for promoting projects that would otherwise remain unstarted or stunted in
development because of indivisibilities (for example, the "lumpiness’ of investment) and inadequate
opportunities for diversifying risks. Historians have called attention to the uniqueness of corporate
development in the United States after the Revolution (Handlin and Handlin 1945; Maier 1993). Maier
notes that the corporation was moribund in eighteenth-century England, when it was “ salvaged” or
“rescued” by Americans who “utilized its capacity to empower individuals whose resources were
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unegual to their imaginations’ (Maier 1993, p. 83).

As the corporate form facilitated the subscription of large amounts of capital, incorporated
firms also provided a stimulus from which smaller unincorporated businesses could arise. Thus, the
widespread incorporation of businesses had an influence on the modern sector that extended well
beyond firms actually chartered by state governments. Since the vast mgjority of charters granted by
states before 1850 were by specia acts rather than general laws'?, the legidative nature of the
incorporation process encouraged examination of applicants, which may have led to chartered
enterprises of higher quality than might have otherwise arisen.

Individual state archives are rich sources of information about the granting of early corporate
charters. Much of the formidable task of organizing this information was completed decades ago by
Joseph Stancliffe Davis (1917) and George Heberton Evans, Jr. (1948). Daviss account, which covers
the period from 1781 through 1800 on a sectoral basis for sixteen states, is the most comprehensive,
covering ostensibly all incorporations. Figure V11 presents the number of financial and non-financia
incorporations annually from Davis's survey.™ Most striking are the sharp increases in incorporations

after 1790 and the degree to which financial and non-financial incorporations exhibited similar

19 Some precursors of general incorporation laws were enacted by states for non-business entities
and for special purpose businesses such as the provision of agueducts, yet the only general laws
enacted for businesses over the period of our study were by New York in 1811 and New Jersey in
1846. In New York, 317 of 1,436 incorporations (22.1 percent) between 1811 and 1846 fell under the
1811 act. In New Jersey, 22 of 142 charters (15.5 percent) between 1846 and 1850 were taken out
under the general law (Evans, 1948, p. 12).

! Davisstotals include renewals and incorporations of asingle entity by more than one state.
Figure VI adjusts these figures for multiple charters (see Davis, 1917, Table V, p. 30) to reflect the
number of business units that actually received corporate status. The corporate form was controversial.
The nation's first bank, the Bank of North America, for example, was chartered by Congressin 1781
and by the legidatures of three states that had doubts about Congress's authority to enact such a
charter. In the 1780s, as mentioned earlier in the text, Pennsylvania rescinded its charter, and then
enacted a new one for the bank after Delaware had granted it a charter in the interim. It was only one
company, but Davis counted and reported it as having five state charters from four states.
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Figure VII. Annual Business Incorporations, 1781-1800.

fluctuations over time. The controversial granting of afederal charter to the First Bank of the United
Statesin 1791 likely encouraged individual states to exercise their incorporation-granting authority
more liberally and may well account for some of the increases.

Evans (1948) organizes incorporations on a sectoral basis for as many as seven states prior to
1850. The coverage includes Maryland 1800-1850, New Jersey 1800-1850, Pennsylvania 1800-1850,
New Y ork 1800-1845, Ohio 1803-1850, Maine 1820-1850, and Connecticut 1837-1850. The lack of
representation for the New England states in the early part of the sample is unfortunate, as Davis shows
these states to be the most active in chartering corporations prior to 1800. Evans admitted (1948, p.
10) that his coverage was incomplete but maintains that his sample included states in which
incorporations were numerous. If so, it isinteresting and likely no coincidence that the largest numbers

of incorporations occurred in states such as New Y ork, Pennsylvania, and Maryland that hosted rapidly
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developing securities markets.

Since the number of incorporations is available continuoudly for only three states between 1800
and 1850, we build an index to provide an overall view of incorporations. The index is constructed by
summing the number of incorporations available in each year and dividing the sample into segments for
which the composition by state is steady. We then splice the segments and set 1800 as the base, giving
the index avalue of unity in that year.® The resulting index of business incorporations, presented in
Figure V111, indicates sharp risesin annual incorporations from 1800 to 1814, from 1820 to 1835, and
after 1843. These wavestrack Paul David's periods of faster economic growth fairly closaly, although
the first of them extends beyond David's dating. The relative importance of individual sectorsin the

non-financial series varies over time, being dominated by turnpikes and manufacturing firms during the

12 Since Evans's descriptions do not indicate those instances under which firms were incorporated by
more than one state, the index cannot be adjusted for these occurrences.
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first wave and by railroad and mining firms during the second.

Figures VII and V111 present data on the flow of incorporations, but not on the evolution of the
stock of existing corporations over time. Figure 1 X approximates this stock in index form by splicing
the incorporations series based on the Davis and Evans samples and then cumulating the annual
changes. Figure X presents the indicesin logs, which make more clear the rapid growth of our stock
measures between 1790 and 1815. If business incorporations can be taken as an index of economic
modernization, the evidence of Figure X could be construed as indicative of a“take off” in this early
period, fully half a century before Rostow’s much disputed “take off” began in the 1840s.

The cumulations of Figures 1X and X can only approximate the stock of corporate entitiesin
any year because the fragmentary nature of information on corporate failures and non-starts makes a
correction for such happenstances virtually impossible.® Nevertheless, the indices of cumulative
incorporations perhaps capture a concept broader than businesses which actually succeed—namely, the
stock of ideas or projects arising from America’s entrepreneurs. Long-run trends and fluctuations of
such ameasure perhaps reveal something about the evolving business climate of the times. Growing
access to financial resources, for example, may have provided incentives to develop corporations as
productive outlets for funds. In the context of this study, where emphasisis on the long-run impact of
financial market development, we think that the stock of ideas reflected in corporate chartering, as it
cumulates over time, could well be related to the size and depth of financial markets (also stock
measures) more closely than year-to-year fluctuationsin the flow of incorporations. For this reason,

our empirical work described below uses cumulative measures of incorporation activity.

B Littleis known about the life span of corporations prior to 1840. Hutchinson, Hutchinson and
Newcomer (1938), in an examination of business life in Poughkeepsie, New Y ork indicate that 54.6
percent of firms incorporated between 1844 and 1927 survived more than five years and only 29.3
percent survived for more than ten years. Since the timeline of these figuresis not given and the period
covered is one during which New Y ork incorporations were accomplished primarily by general law, it
is uncertain how well these figures reflect business failuresin earlier years,
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V. ldentifying Links Between Financial Marketsand Early U.S. Growth
A. Overview

The preceding sections indicate that the foundations of the U.S. financia system were largely in
place by 1800 and that facilities for banking and securities trading had already begun to see regular
use. U.S. securities markets grew steadily in the decades that followed despite varied and sometimes
severe shocks associated with business cycles and geopolitics. A modern sector of the U.S. economy
emerged and flourished in the midst of these devel opments as the social benefits of infrastructure
investments and the productivity of new technol ogies became increasingly apparent. In this section, we
more formally examine the hypothesis that growth in the size and sophistication of the financial sector,
and securities markets in particular, played aleading role in promoting U.S. economic modernization
between 1790 and 1850.

The theoretical literature offers strong analytical foundations for a general version of our
hypothesis, namely that financial factors can exert afirst-order influence on macroeconomic outcomes.
Gurley and Shaw (1955), in devel oping the basic insights of Joseph Schumpeter (1911), describe arole
for financial institutions in decreasing individual demand for precautionary money balances through
diversification services and the promise of higher returns associated with the professional management
of surplusfunds. Their “debt accumulation” channel, which has been formalized more recently by
Bencivenga and Smith (1991) and Rousseau (1998), seems especially applicable to the early U.S.
experience, where fragmentation in the capital markets often tended to limit the size of new
investments to those that could be funded through personal resources and kinship. Such imperfections
in the early capital market also served to restrict much investment to traditional sectors such as
agriculture and home production. Therise of chartered banks throughout the nation and securities

markets in the major cities helped to overcome problems of project indivisibilities and satisfy the
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demand for liquidity among savers, thereby organizing the large blocks of capital that modernization
would require.

McKinnon (1973) and Shaw (1973) reinforce these basic themes, with McKinnon particularly
stressing the impact of the pooling of resources and the screening and monitoring of projects on overall
economic efficiency. This“total factor productivity channel,” as further developed by Townsend
(1979), Greenwood and Jovanovic (1990), and King and Levine (1993a), was also made operable by a
rapidly deepening U.S. capital market that quickly developed liquid secondary markets. Thesein turn
provided an environment that was conducive to business starts and offered a cost-effective mechanism
for re-allocating resources among those investments that appeared to be the most promising. The
discipline of the capital market aso increased the extent to which firm and project managers were
accountable to those who held their claims. Diamond (1984) focuses on the role of intermediaries and
markets in striking effective arrangements for the sharing of risk between the users and suppliers of
funds. The types of manufacturing and transport projects that characterized the early United States
involved considerable risk, and many would have surely remained in the drawer without the risk-
sharing arrangements that banks and securities markets made possible.

Other models, both theoretical and empirical, have characterized the interactions between
banks and securities markets as an economy grows (e.g., Goldsmith 1969; Greenwood and Smith
1995; Levine and Zervos 1998; Rousseau and Wachtel 2000). These contributions suggest that banks
and securities markets can play complementary and mutually reinforcing rolesin mobilizing capital,
rather than serving as substitutes for one another. The experiences of modern emerging markets have
also derted researchers to the presence of potentially important non-linearities in the relationship
between finance and growth. Rousseau and Wachtel (1998), for example, present evidence from the

historical experiences of five industrializing countries (the US, UK, Canada, Norway and Sweden) that
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implies critical roles for both financia intermediaries and financial markets in the early phases of
economic development. In the case of the early United States, banks served to finance smaller, and
more information-intensive investments until they achieved a size for which direct public investment
was possible. In addition, banks were able to attract deposits and capital through their ability to

diversify and were thus instrumental in fueling the early securities markets directly.

B. Model Selection and Analytical Framework

Our approach begins with the selection of multivariate systems for examining the plausibility of
channels through which financial markets may have influenced redl activity. The annual nature of our
series and their availability for sixty years facilitates investigation in a vector autoregressive (VAR)
framework. VARs are reduced forms that are useful for characterizing statistical relationships that
may exist among a set of time series and exploring issues of cause and effect. To be meaningful,
however, it iscritical that economic theory drives the selection of variables to include in each system.
In our case, the recent economics literature described above suggests a number of theoretical channels
through which the growth of stock markets and financial intermediaries can influence economic
development. Although our data are not rich enough to distinguish decisively among the individual
channels, they do facilitate the construction of reduced forms to test the joint hypothesis that financia
markets operated through these channels to have positive effects on activity in the real sector.

We begin our investigation with the broadest measures of economic activity and proceed to
those which more closely capture our notion of the modern sector. To thisend, the first tri-variate
system examines the potential role of financial marketsin the most general of macroeconomic
performance measures, real per capitaoutput. The numbers of listed securities per capitain three
(Boston, New Y ork, Philadelphia) and then four (adding Baltimore) cities indicate the breadth of early

U.S. securities markets. Asfluctuations in output may be plausibly linked to the availability of both the
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circulating medium and the resources of the banking system, our estimate of the real per capita stock of
money serves as akey control variable.

Real per capita measures of gross private domestic investment and imports replace output in
the second set of systems. These specifications allow an examination of the degree to which the data
are consistent with the mechanisms for early growth driven by investment and outward orientation
proposed respectively by Gallman (1986) and North (1961).

We then focus on measures that may reflect activity in the modern sector even more closdly,
namely our indices of cumulative total and non-financial business incorporations. These systems aso
include the number of securitieslisted in the organized securities markets. As business incorporations
before 1850 are more likely to be influenced by the possibilities for external finance than the stock of
money, we choose the number of state chartered banks as a control variable to reflect the importance of
the banking sector in promoting new businesses. This choice also alows us to shed some light on the
nature of interactions between banks and securities markets.

The VAR methodology permits an investigation of dynamic interactions in amultivariate
system without imposing a priori structural restrictions. It involves estimating a separate regression
equation for each variable on its own lags and those of the other variablesin the system. For example,

the first VAR described above has the form

k k
X3t =830 " X‘; A3 Xy * X‘; by Xp i * Z Ci X311 + Usy (1ab,c)
1= 1=

where x, isincome, X, isthe money stock, X, is the number of listed securities, and k is the number of
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lags. We use a series of nested likelihood ratio tests to select the lag order.™

Stationarity of a VAR iscritical in building exact tests for Granger non-causality, that is, the
hypothesis that past values of one variable do not jointly improve one-step ahead forecasts of another.™

Specificaly, the null hypothesisimplies the following joint restrictions on the coefficientsin (1):

(=0, = =0T,=0 l=abc; j-1,23. )

IR j,i+1

In general, the distributions of these tests are affected by nuisance parameters (see Toda and Phillips,
1993) and are thus nonstandard when a VAR contains variables with unit roots, and differencing these
variablesis usualy required to ensure stationarity. However, Sims, Stock, and Watson (1990) show
that Granger tests conform to standard distributions in tri-variate VARS with unit roots so long as a
single cointegrating relationship exists among the system variables. Thisresult isimportant for many
of the tri-variate VARSs that we estimate here because unit root tests for all of the seriesin our analysis
do not reject anull hypothesis of non-stationarity and firmly reject anull of stationarity,® and there
appears to be single cointegrating relationship in all but two of the systems.*” Levels specifications
with the automatically-selected lag order are thus appropriate for drawing Granger-causal inferencesin

most cases. The exceptions arise when GNP serves as the measure of macroeconomic performance

4 This method starts with a sufficiently large lag length and then tests successively that the
coefficients on the final lag are zero, stopping when the restrictions are rejected.

> Tests for Granger causality are used frequently when examining interrel ationships among
macroeconomic time series and are easily computed from a VAR model. Their statistical interpretation
issmple. For example, if wergject aset of restrictionsin (2) for one of the system variables (say the
number of listed securities) when estimating (1a), thisimplies explanatory power for itslagsin current
output beyond that which can be attributed to past values of output and money alone.

16 Augmented Dickey-Fuller (Said and Dickey 1984) tests for unit roots suggest non-stationarity in
levels and stationarity in first differencesin each case. After determining the order of cointegration in
each of our multivariate systems, Johansen’ s test rejects the null hypothesis of stationarity for all
individual variables. Appendix B includes these results and details of the test regressions.

7 Inferences about the cointegration space in each system are based on the technique developed in
Johansen (1991). Appendix B describes this technique and presents the full set of results.
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and there is only weak evidence of cointegration. For cases in which the order of cointegrationin a
system with unit rootsis uncertain, Todaand Y amamoto (1995) show the asymptotic consistency of
tests for block exclusion can still be ensured, albeit with some lossin efficiency, by estimating an
“augmented VAR.” Thislevels specification uses one additional lag for each possible cointegrating
relationship in the system. Testsfor block exclusion then include only the number of lags that would
be selected with cointegration imposed. For the systems with GNP, we discuss results which employ
both traditional and augmented VARS.

The ability to construct valid tests for Granger causality from alevels specification of the VAR
is advantageousin this study since it permits the joint evauation of both short- and long-term effects
of movementsin one variable upon the others which make up each system. Indeed, as persistent yet
gradua increases in market size might be expected to have real effects on the performance of the
modern sector that accumulate over time, the implicit inclusion of long-run effectsin the cointegrated
VARs makes them particularly well suited for such an exploratory analysis. The tests must be
interpreted cautiously, however, since as a dtatistical device arejection of the null hypothesis does not
necessarily imply “economic causality.” In particular, the validity of the testsis predicated on the
inclusion of the full information set in the VAR specifications. Since this condition is necessarily
violated in any finite regression framework, the results presented in the following subsections can only
be interpreted as strongly suggestive of the nature of linkages among the variables in each system.

When an investigator can specify areasonable causal ordering for the variables (based on
economic theory and perhaps the results of Granger tests), the nonlinear responses of each variablein
the system to one-time shocks in the other variables can be traced through time via orthogonalized
impulse responses. This facilitates an evaluation of the economic significance (or size) of the dynamic

effects. For thisreason, the results of the Granger tests are augmented with a graphical examination of

30



the impulse responses for those systems in which financia factors appear to matter.

C. The Effects of Securities Markets on National Accounts Aggregates

Our empirical analysis begins with VAR systemsthat use Berry’s (1988) annual estimates of
real GNP per capita as a measure of macroeconomic performance. When combined with per capita
measures of the real money stock and the number of listed securitiesin either three or four cities, a
series of nested likelihood ratio tests select four lags for the systemsin logs. Since Johansen tests
indicate that these systems have at most one cointegrating vector but that the presence of cointegration
is uncertain (i.e., the null hypothesis of no cointegration is rejected at only the 15 percent level), we
estimate a standard VAR with four lags which imposes the long-run relationship as well as an
“augmented” VAR with fivelags. Table Il presents F-statistics and p-values for each block of
coefficients. There is no evidence of Granger causality from the number of listed securities to output in
any of the four specifications (see the entries for equation 1a under the columns labeled “No. Listed
Securities”), though there is some evidence of bidirectional Granger causality between money and
output. Neither money nor output appears to influence the size of securities markets.

One might interpret these findings as indicative of anon-pivota role for the U.S. financia
sector in promoting the growth of general living standards before 1850. Such atemptation should be
resisted. The U.S. financial revolutioninits earlier phases did not affect all sectors of the economy
equaly. Initialy, it was an urban development having its greatest impact on the commercia and
industrial groups that were a small part of the population. A large mgjority of the country's population
was engaged in agriculture, much of it traditional and salf-sufficient. Agricultura production
dominated the nation's GNP, but the agricultural sector would only gradually come to be affected by
the new financial system asit extended itself beyond cities and spread its influences beyond its urban

roots. When seenin thislight, our statistical results with finance and GNP are quite consistent with the
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Tablelll

F-statistics for Granger-Causality in VARs with Real Per Capita GNP, 1790-1850

Three Mgor Markets Four Mgjor Markets
Estimation Eq. GNP Money  No.Listed R/ GNP Money  No.Listed R/
Stock Securities Stock Securities
Cointegrated VAR la 23.05 3.682 1.683 0.973 20.79 3.277 0.862 0.971
(K=4) (0.000) (0.011) (0.171) (0.000) (0.020) (0.494)
1b 5.660 23.83 0.824 0.893 6.968 22.65 1.617 0.900
(0.001) (0.000) (0.517) (0.000) (0.000) (0.187)
1c 0.724 0.782 47.24 0.971 0.183 0.494 59.29 0.970
(0.580) (0.543) (0.000) (0.946) (0.740) (0.000)
Augmented VAR la 4.445 3.242 1.320 0.971 3.843 2.905 0.392 0.968
(K=5) (0.005) (0.021) (0.279) (0.010) (0.033) (0.813)
1b 5.347 11.89 1.443 0.899 6.389 11.60 2.133 0.909
(0.002) (0.000) (0.238) (0.000) (0.000) (0.095)
1c 0.721 0.828 25.34 0.969 0.274 0.981 26.54 0.968
(0.583) (0.515) (0.000) (0.893) (0.429) (0.000)

The VARs include GNP, the money stock, and the number of listed securitiesin three (Ieft panel) or four (right panel) major markets.
The three markets are Boston, New Y ork, and Philadel phia, while the right panel also includes Baltimore. All variablesarein per capita
loglevelsand represent real quantities. Equation numberscorrespondto thetext, with (a), (b) and (c) employing GNP, money, and listed
securities asthe respective dependent variables. The columnsreport the F statistic for Granger non-causality on each variable block with
the p-value in parentheses. The VAR system in the upper panel imposes asingle cointegrating relationship and includesfour lags. The
systemin thelower pand alowsfor uncertainty in the order of integration by adding an additional |ag to the specification and computing

the Granger causality tests based on only the first four lags.
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consensus view that agradual acceleration in the trend of U.S. output growth in the country's early
decades was too smooth to be explained by the time path of any single economic factor. Only after an
innovation such as organized finance permeates many facets of economic life should we expect to find
its effects to be detectable in broad macroeconomic aggregates such as GNP (see David 1991).

We next examine systems which include real per capita private investment in place of outpuit.
Asanarrower measure that reflects expenditure on or improvement of durable factorsin the
production process, investment is more likely than output to be affected directly by the availability of
external finance. Likelihood ratio tests again select log specifications with four lags. The results
reported in the upper left panel of Table 1V indicate that the number of securitiesin three cities
Granger-causes investment at the 1 percent level and that the money stock Granger-causes investment
at the 10 percent level. Thereis no evidence of feedback from either investment or the money stock to
the number of listed securities. Similar results obtain for the system which includes securities listed in
four cities, with the money stock in this case Granger-causing investment at the 5 percent level. Thus,
although financial development seems at best to have only a dight influence on GNP growth in the
early U.S,, itsimpact on the investment component of GNP is more pronounced.

We can be more precise in characterizing this influence. Figure X1 presents impul se responses
from the system with securities listings from three cities.™® Impulse responses isolate the effects of a
unit change in a given variable on the other system variables and trace their evolution over subsequent
periods using the estimated coefficients from the VAR. These nonlinear and often complex functions

allow usto explore the direction and size of effects which underlie the dynamicsin a given system.

8 The estimated responses are nearly identical with the number of securitieslisted in four markets
for this system, as well as those which we consider in section IV.D. To avoid redundancy in our
presentation and discussion, we limit explicit examinations of impulse responses to systems which
include securities listings from three markets. The full set of estimated impulse responsesis available
from the authors.
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Table IV
F-statistics for Granger-Causality in VARs with Investment and Total Imports, 1790-1850

Three Maor Markets Four Major Markets
M acroeconomic Eq. Macro Money No.Listed R} Macro Money No.Listed R?
Indicator Stock Securities Stock Securities
Gross Private la 1.621 2.223 4.028 0.845 1.311 2.900 4.409 0.848
Domestic Investment (0.186)  (0.082)  (0.007) (0.281)  (0.032)  (0.004)
1b 1.835 21.15 0.724 0.861 2.661 24.87 1.346 0.868
(0.139)  (0.000)  (0.580) (0.045)  (0.000)  (0.268)
1c 0.792 0.758 61.88 0.971 1.001 0.731 77.90 0.972
(0.537)  (0.558)  (0.000) (0.417)  (0.576)  (0.000)
Imports la 7.151 4.445 2411 0.536 6.548 4.217 2.058 0.523
(0.000) (0.004)  (0.063) (0.001)  (0.006)  (0.103)
1b 0.140 13.89 1177 0.840 0.139 18.82 1.047 0.839
(0.966)  (0.000)  (0.334) (0.967)  (0.000)  (0.394)
1c 0.515 0.610 120.38  0.970 0.766 0.877 163.72 0.971
(0.725)  (0.658)  (0.000) (0.553)  (0.486)  (0.000)

Each VAR systemincludesfour lagsof the macroeconomic indicator listed at theleft, the money stock, and the number of listed securities
in three (Ieft pandl) or four (right panel) major markets. All variables arein per capitalog levels and represent real quantities. Equation
numbers correspond to the text, with (a), (b) and (c) employing investment or imports, money, and listed securities as the respective
dependent variables. The columnsreport the F statistic for Granger non-causality on each variable block with the p-valuein parentheses.
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Figure X1. Selected impul se responses from system with the number of securities in three markets, the
money stock, and gross domestic private investment.

Note: The impulse responses correspond to the system reported in the upper pand of Table IV. Each
plot traces the percent change in the affected variable that results over afifteen-year horizon froma 1
percent change in the orthogonalized innovation to the potentially causal variable. The variable ordering
places listed securities first, the money stock second, and investment third. Using the Monte Carlo
integration technique outlined in Thomas A. Doan (1995), the thick solid lines plot the mean impulse
responses that result from 10,000 random draws from the posterior distribution of the estimated VAR
coefficients. The dotted lines are one standard error bands.

Here we include only those interactions for which the Granger-causality tests are significant at the 10
percent level or less. Consistent with increasing endogeneity as implied by the Granger tests, we
orthogonalize the error terms by ordering the number of listed securities first, the money stock second,
and investment last.

The impul se responses indicate positive and substantive effects of both the money stock and the
number of listed securities on investment. For example, the upper |eft panel of Figure XI relates an
increase of 10 percent in the number of listed securities per capita, or about 1.1 new securities per
million of population, to an increase in per capita investment of about 5.7 percent after five years, or
about $0.64 (base 1860) from its sample mean of $11.29. Theinitia fall in investment and its

subsequent rise to the higher permanent level depicted in the graph is consistent with delays between

the appearance of securitiesin formal trading lists and the ability to raise funds through the capital
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Figure XII. Selected impul se responses from system with the number of securitiesin three markets, the
money stock, and imports.

Note: See note for Figure X1. The impulse responses correspond to the system reported in the lower
panel of Table V. The variable ordering places listed securities first, the money stock second, and
imports third.

market and apply the proceeds to tangible investments. The right panel relates a 10 percent increasein
the real per capita money stock, or about $0.90 from its sample mean of $8.98, to arise of 4.7 percent
ininvestment after three years, or about $0.53 from its sample mean. This response reflects the
rapidity with which productive capacity can expand when encouraged by demand-led forces.

The lower panel of Table 1V includes systems with real per capitaimports as a measure of real
activity. Imports should also reflect the progress of the modern sector more effectively than output,
since they are related to the availability of foreign exchange arising from income from the production of
goods for the organized market, as well as the nation’ s success in mobilizing foreign capital. The
results are not as strong for imports as those obtained with investment. Nevertheless, the numbers of
securities listed in three and four markets still Granger-cause imports at the 6 and 10 percent levels
respectively, and the stock of real money per capita Granger-causes imports at the 1 percent level.
There is no feedback from either imports or the money stock to the securities market variables.

Figure X1I presents the impul se responses associated with the statistically significant
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interactions using the system with securities listings in three markets. The plots indicate that increases
in both money and the number of securities have a sharp effect on imports after two years, an effect
that decays after five years. Specificaly, the left pand of Figure XII relates a 10 percent risein the
number of listed securities to an increase in per capitaimports of 11.3 percent after two years, or about
$1.11 from its sample mean of $9.84. Theright panel relates a 10 percent increase in the real per
capita money stock to arise of 16.1 percent in per capitaimports after three years, or about $1.58 from

its sample mean.

D. The Effects of Securities Markets on the Sock of Entrepreneurial Ideas

We now shift attention to the effects of banks and securities markets on the stock of
entrepreneurial ideas as captured by the number of total and non-financial business incorporations. The
systems reported in Table V include cumulative incorporations, the number of state chartered banks,
and the number of securities listed in three or four cities. All four systems show clear effects of
expansion in banks and securities markets in the granting of corporate charters. The systems that
include non-financial incorporations also suggest that expanded the use of the corporation encouraged
new banks to form, perhaps to meet the needs of new businesses for additional finance.

Because the number of state-chartered banks is included in the total number of incorporations,
thereisa potentia problem of collinearity in the systems presented in the upper panel of TableV. We
therefore focus attention on the impul se responses that arise from the system with non-financia
incorporations and securities listed in three markets. The responses shown in Figure X111 indicate that
the effects of financial development on incorporations were positive, incremental, and permanent. For
example, the left panel relates a 10 percent increase in the number of securities, or an increase of about
11.6 securities from the sample mean, to arise of 2.1 percent after 10 yearsin the index of non-

financial incorporations. In theright panel, a 10 percent increase in the number of state chartered
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TableV
F-statistics for Granger-Causality in VARs with Measures of Modern Sector Activity, 1790-1850

Three Mgor Markets Four Mgjor Markets
Modern Sector Eq. Incs. No. State No. Listed RJ? Incs. No. State No. Listed R7?
I ndicator Banks Securities Banks Securities
Business la 285.33 3.849 2.581 0.999 278.31 4.242 3.266 0.999
Incorporations (0.000) (0.015) (0.065) (0.000) (0.010) (0.030)
1b 2.829 24.38 0.392 0.994 0.464 24.52 2.645 0.994
(0.048)  (0.000) (0.759) (0.709) (0.000) (0.060)
1c 1.004 2.114 15741 0.992 1.442 3.113 126.57 0.993
(0.399)  (0.111) (0.000) (0.243) (0.035) (0.000)
Non-Financial la 346.06 3.771 3.384 0.999 341.17 4.196 3.992 0.999
Incorporations (0.000) (0.017) (0.026) (0.000) (0.010) (0.013)
1b 2.730 29.88 0.670 0.994 2.723 29.74 0.902 0.994
(0.055)  (0.000) (0.575) (0.055) (0.000) (0.448)
1c 1.479 2.094 15499  0.992 2.291 3.247 138.42 0.994
(0.233) (0.1149) (0.000) (0.091) (0.030) (0.000)

Each VAR system includes three lags of cumulative business incorporations, the number of state chartered banks, and the number
of listed securities in three (left panel) or four (right panel) major markets. All variables are in log levels. Equation numbers
correspond to the text, with (a), (b) and (c) employing the number of cumulative incorporations, state chartered banks and listed
securities as the respective dependent variables. The columnsreport the F statistic for Granger non-causality on each variable block
with the p-value in parentheses.

38



Effect of Securities Listings on Non-Financial Incorporations Effect of State Banks on Non-Financial Incorporations

1- 1~

0.8 0.8
0.6 0.6/
0.4 0.4

‘g 0.2 ‘g 0.2

& 0 a
0.2k 0.2
-0.4F 04
-0.61- -0.6
Oy s 7 e 11 13 15 08

L Effect of State Banks on Securities Listings

0.8
0.6
0.4

‘g 0.2 ‘g

& o &
-0.2+
-0.4- L0.4-
0.6~ 0.6~
08 s 7 e 1 13 15 08y 5 7 9 11 13 15

Figure X111. Selected impul se responses from system with the number of securities in three markets,
the number of state chartered banks, and the number of non-financial businessincorporations.

Note: See note for Figure X1. The impulse responses correspond to the system reported in the lower
left pandl of TableV. The variable ordering places listed securities first, the number of banks second,
and incorporations third.

banks, or the establishment of about 22 new banks from its sample mean, is related to arise in the
index of non-financia incorporations of 2.8 percent after only two years. Although these effects are not
large, the narrow standard error bands suggest that they are estimated quite precisely. Itisaso

important to recognize that the number of securities rose 45-fold between 1790 and 1850, so that

cycles of impulses and permanent responses such as those depicted in Figure XI11 would have
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occurred many times over the sample period, with resulting large cumulative effects on the number of
businessincorporations. Thus, financial development had a persistent influence on this measure of

real-sector activity.

V. Conclusion

Our paper describes in some detail the rather remarkable financial development that took place
in the United Statesin its earliest decades, starting with the Federalist financial revolution of the 1790s.
In the four decades thereafter, and starting virtually from scratch—although there were, to be sure,
colonia precedents that had to be abandoned as much as amplified (see Perkins, 1994, for a discussion
of these)-the United States built an articulated, innovative, and modern financial system that equaled
that of any other country. One conseguence of financial development and innovation was that the
United States became history's most successful emerging market, attracting the capital of investors of
older nations seeking higher returns. Another was that a wide range of American entrepreneurs,
business enterprises, and governments enjoyed more access to financing, domestic and foreign, than
did those of other countries. These developments, it seems, placed the United States of the early
nineteenth century on atrajectory of economic growth higher than that of other nations. The die was
cast early, perhaps earlier than most economic historians have thought. Asitsfinancial system
continued to develop (with occasional setbacks) and promote growth over the course of the nineteenth
century, the United States became the world's largest and, in many dimensions, most advanced
economy.

We then do not merely state this case and document it with traditional historical evidence, but
also treat it as a hypothesis and subject it to the sorts of statistical tests that macro economists now
apply to rich contemporary, multinational data setsin order to make similar arguments about the effects

of financial development on economic growth (e.g., King and Levine 1993b; Levine and Zervos 1998;
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Rousseau and Wachtel 2000). Our historical data sets are far more limited than contemporary ones.
But our test results are consistent with modern findings on the key role of financial development in
accounting for differences in the economic growth performance of today's countries. The remarkable
economic growth of the United States, we think, may very well have been "finance led.” Judging by
U.S. higtory, then, the widespread contemporary interest in developing and improving financia systems

within and between countries to foster economic growth is not misplaced.
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Appendix A. Construction of Seriesfor the Money Stock, 1790-1850

This appendix explains the methods used to construct a series for the stock of money over the
period from 1790 to 1850. We begin with the estimates for 1820-1850 that Peter Temin compiled for
his 1969 book The Jacksonian Economy, and then replicate his technique as closely as possible to
extend the estimates backward to 1790. Our measure of the broad stock of money sumsthe total
liabilities of banks to the public and specie in the hands of the public. At the time, the banking sector
included a central bank (the BUS 1790-1811 and the Second BUS 1817-1839), banks chartered by
individual states, aswell as private (non-chartered) banks. Total liabilities for the latter are generally

unavailable before 1850 but considered to be small. We discuss each of these components below.

A.1 Obligations of Chartered Banks to the Public

These obligations are estimated by summing notes in circulation, deposits, and amounts due to other
banks, and then subtracting amounts due from other banks and holdings of notes of other banks.
Fenstermaker (1965a, Table 10, pp. 66-7) includes these items from 1819 to 1837 for a reasonably
broad subset of banks, and aso provides the total number of banksin each year. Temin used the ratio
of total state banks to those reporting in each year to “blow up” the bank liabilities for Fenstermaker's
subset to reflect the nation as awhole. We compute state bank obligations to the public for 1803-1820
by applying this technique to balance sheet items from Fenstermaker (1965b). This sourceisless
representative. In 1818, coverage includes 43 percent of the state banks, but this fallsto 29 percent by
1810, 24 percent by 1805, and only 13 percent by 1803. For 1803-1804, the sample includes only
state banks in Massachusetts. Other states enter the sample as follows: Virginia 1805; Mississippi
1811; Pennsylvania, South Carolina, the District of Columbia, and New Hampshire 1814; New Y ork
1817; Kentucky 1818. The article does not break down the balance sheet items or the number of banks

by state. We again “blow up” these figures using the actual number of chartered banks to estimate
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obligations.

We then use the amount of bills discounted at the Massachusetts First National Bank of Boston
(from Gras, 1937, pp. 650-651) to extend bank liabilities and specie inside banks backward through
1790. Under the strong assumption that the amount of bills discounted by the few banks that had
obtained charters over this period fluctuated similarly to the Massachusetts Bank’ s obligations to the
public and specie, we then use the ratio of the capital of the Massachusetts Banks and total banking
capital in the US in each year to “blow up” bills and discountsto a national level. We then splice this
item onto both the obligations and specie seriesin 1803. This places much emphasis on fluctuationsin
asingle bank's balance sheet, yet these records are the only ones available prior to 1803. Itisaso
important to note that only three banks had obtained state charters as late as 1790, and that the

obligations of state banks thus account for only a small portion of the money stock at thistime.

A.2. Obligations of the First and Second Banks of the United Sates to the Public

The 1985 reprint of James Wettereau's Satistics of the First Bank of the United States includes
observations for specie holdings, notesin circulation, individua and government deposits, notes of
other banks, and balances due to and from other banks at (or around) the end of each year from 1792 to
1801 from balance sheets of the BUS. This alows computation of total BUS obligations to the public
until 1802. Records for 1802-1807 do not appear to have survived, and when observations again
become available in 1808 they include only specie, notesin circulation, and deposits. It so happens that
the sum of individual and government depositsin 1801 is the same as that for total depositsin 1808.
Wefill in the intervening years by repesting the 1801 estimates for 1802-1807.

Notesin circulation are 5.08 in 1801 and 4.5 in 1808. Blodget (1806) includes a series for total
bank notes for 1801-1807. One way to back out figures for 1801-1807 isto treat BUS notes as a

residual obtained by subtracting state bank notes from total notes. Here, data on notesin circulation
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from Fenstermaker (1965a, 1984) can be used to estimate those notes attributabl e to state banks, and
the residual should approximate BUS notes. Since there is an overlapping observation in 1801, it can
be used to splice the constructed series (1802-1807) to Wettereau's figure for 1801. The manipulation
of Fenstermaker's datais similar to that described above for total obligations of state banks. Since
notes of other banks and balances due to and from other banks are not available for the BUS after
1801, these cannot be included in the total BUS obligations. Rather, we compute obligations without
them from 1802-1808 and ratio splice the result to the total for 1801.

Senate Document 128 (35th Congress, 2nd Session, 1838, pp. 208-211) includes all items required

to compute obligations of the second BUS and its branches to the public for 1817-39.

A.3. Speciein the Hands of the Public

Temin obtains officia estimates of specie in the hands of the public from 1830 onward, and uses net
specie flows to extrapolate the series backward to 1820. Temin’s estimate of the specie stock for 1820
(at $41 mil.) is 64 percent higher than that provided by Ezra Seaman for September of that year. We
use North's net specie flows to extend Temin's estimates back to 1807, where Blodget's continuous
series (1792-1807) ends. By then, the constructed estimates are 101.5 percent higher than those of
Blodget. Lacking amore acceptable technique for estimating specie from 1808 to 1820, however, we
apply it back to 1808, and then ratio splice Blodget’s series to the result. This probably overstates the
level of specie, but the series exhibits the fluctuations of Blodget's series for 1792-1807. Note that
continuing to use specie flows before 1807 produces a series which is much less variable than
Blodget's series and the later estimates. From this series for specie stock we subtract specie holdings
by state banks (constructed with Fenstermaker's data as above) and specie in the first BUS to obtain an

estimate of specie in the hands of the public.
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Appendix B. Time SeriesPropertiesof Data Used in the Empirical Analysis

This section presents results of tests for unit roots and cointegration for the series and systems used
in the analysis. We begin with a set of augmented Dickey-Fuller (ADF) tests, which take the presence
of aunit root as the null hypothesis. If ADF tests are unable to reject the unit root for aseriesin levels,
yet rgject after differencing, thereis some justification for treating the series as 1(1) in subsequent
modeling. The univariate representations for the ADF tests include four lags, which conforms with the
“Akaike plustwo” criterion. The trending nature of all series make both constant and trend terms
necessary in the levels specifications, while a constant-only regression is used for the first differences.
The log transformation is applied to all series prior to testing. Table B.1 reports test statistics and
significance levels. The test rgjects the null of aunit root for the datain levels and fails to rgject for
first differences.

We next test for cointegration in each of the ten VAR systems that we consider. A system with
non-stationary variables is classfied as cointegrated if alinear combination exists which yields a
stationary series when applied to the data. In the tri-variate case, a Single cointegrating vector aso
impliesthat the error terms of the system are stationary. The technique developed in Johansen (1991)
provides a regression-based test for determining both the presence of cointegration and the number of

linear stationary combinations which span the space. Each system ismodeled asa VAR of the form

k-1

Ax, = | + .XI‘ I Ax  + IIx,, + e, (B.1)
where X, is avector containing the three potentially endogenous variables and k is adequately large both
to capture the short-run dynamics of the underlying VAR and to generate residual s that approximate
the normal distribution. The lag order for each system is chosen with a series of nested likelihood ratio
tests. The presence of trends in the data suggest the inclusion of an unrestricted intercept. The

Johansen methodol ogy tests whether the IT matrix in (B.1) is of less than full rank viathe trace and
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TableB.1

Augmented Dickey-Fuller Test Statistics for Macroeconomic
Indicators and Measures of Market Development, 1790-1850

Levels 1<t Difference
Macroeconomic Indicators
Real GNP Per Capita -3.13 -3.73"
(GNP)
Real Private Domestic -2.50 -4.32"
Investment Per Capita (INV)
Real Imports Per Capita -1.83 -3.95"
(IMP)
Cumulative Business -2.39 -2.39
Incorporations (INC)
Cumulative Non-Financial -2.81 273
Business Incorporations (NFINC)
Financial Variables
Real Per Capita Money Stock -2.38 -3.65°
(MSTOCK)
Number of State Chartered -1.44 -3.67"
Banks (NOB)
Number of Listed Securities, -1.58 -3.61"
Three Markets (3MKT)
Number of Listed Securities Per -1.55 -3.63"
Capita, Three Markets (3BMKTP)
Number of Listed Securities, -0.97 -2.95"
Four Markets (4MKT)
Number of Listed Securities Per -0.89 -2.96"

Capita, Four Markets (AMKTP)

All variablesareinlogs. Thetest regressionsusefour lags, and include constant and trend
for thelevelsvariables and constant only for first differences. * and ** denote rejection of
the unit root hypothesis at the 10% and 5% level srespectively, using finite samplecritical
values are from Fuller (1976), Table 8.5.2.
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TableB.2
Johansen Test Statistics for Cointegration, 1790-1850

Trace Max. Eigenvalue

System r=0 r<l1 r=0 r<l1 r<2
GNP, MSTOCK, and

3MKTP (K=4) 24.68 11.03 13.65 9.22 181

AMKTP (K=4) 24.13 12.68 11.44 10.82 1.86
GPDI, MSTOCK, and

3MKTP (K=4) 28.72 9.30 19.42° 6.98 231

AMKTP (K=4) 32.45" 8.95 23.50" 6.29 2.65
IMPORT, MSTOCK, and

3MKTP (K=4) 29.35 9.63 19.71 7.77 1.86

AMKTP (K=4) 31.72" 12.21 19.51° 10.19 2.02
INC, NOB, and

3MKT (K=3) 36.15°  10.95 25.19” 9.01 1.95

AMKT  (K=3) 37.16"  11.29 2587"  9.25 2.04
NFINC, NOB, and

3MKT (K=3) 41.69° 1225 29.44"  10.03 222

AMKT  (K=3) 42.85° 1290 29.94" 1055 2.35

K isthelag at which thelevelstermsenter thetest regressions. The columnslabeled r=0test

anull hypothesis of no cointegration, whilether<1 (r<2) columnstest anull of at most one

(two) cointegrating vectors. * and ** denote rejections of the null at the 10% and 5% levels

respectively, with critical values from Osterwald-Lenum (1992), Table 1.
maximum eigenvalue statistics.

Table B.2 reports these test statistics for the relevant tri-variate combinations. Rejection of the null

hypothesis of no cointegration (r = 0) coupled with afailure to regject the null of a most one
cointegrating vector (r = 1) provides evidence of asingle long-run relationship in agiven system. This

result obtainsin all but the first two systems, with rgjections of ther = 0 hypothesis at the 10% level or

less.
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The Johansen regressions also facilitate a test for stationarity of the variables in those systems for
which the number of cointegrating vectorsisclear. These tests (not shown here) are able to reject the
null of stationarity at the 1 percent level for the series which comprise the eight systems that can be
characterized by asingle cointegrating vector. Since ADF tests are unable to rgject the unit root for a
given series and the Johansen test rejects stationarity in these cases, our decision to treat all variables as

[(1) processesis areasonable one.



