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ABSTRACT

The rapid growth of equity markets in emerging economies over the past decade has prompted

economists to raise important questions about their macroeconomic impact. Although the relative brevity
of this expansion has made it challenging to perform such an evaluation, there remains a strong notion that
liquidity promotes participation in equity markets and is thus central to their deepening. Interestingly, the
first U.S. market for industrial equities arose in Boston more than 150 years ago, when capital flows were
considerably less volatile than those associated with today’s emerging markets. This difference makes it
possible to gain insights about the long-run effects of growing sophistication in equity markets by studying
the full period of Boston’s emergence. From primary sources hitherto unused for scholarly investigations,
namely the running annual worksheets of securities price fluctuations which underlie Boston broker Joseph
Martin’s volumes on the history of the Boston stock market, this paper formulates and presents broad-based
indices of annual prices and returns for banking and industrial equities traded from 1854 to 1897, as well
as measures of overall market capitalization in these sectors. A set of vector autoregressive models then
relates increases in liquidity, as measured by the falling par values of industrial shares, to rising prices and
capitalizations of firms traded in the Boston market. Increases in liquidity and the real market value of
equity capital in banks and industrials are also linked to higher annual earnings among the region’s
industrial workers. The results support the view that share liquidity was a key factor in the rise of the U.S.

as a classic case of finance-led industrialization.
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Recent financia crisesin the emerging markets of East Asia, Latin America and Eastern Europe
have heightened the urgency of policy debates aimed at evaluating the macroeconomic impact of equity
markets and any complementarities which they may share with more traditional financial intermediaries
such asbanks. Thetask isaformidableoneinthe context of emerging markets, however, sincetheimpact
of an equity market appears to depend as much on the web of capital controls, exchange rate policies and
banking practicesthat characterizeindividual economiesasonthestructural and regulatory featuresof their
stock exchanges. For example, the liquidity provided by equity markets could in the presence of an
unsustainable exchange rate peg and freely-moving capital actually exacerbate the instability of
international capital flows (Radelet and Sachs, 1998). Neverthel ess, there remains astrong belief among
many macro economists that well-functioning equity markets can raise long-term growth rates by
mobilizing savings and improving the efficiency with which resources are delivered to productive uses
(see, for example, Levine and Zervos, 1998; Rousseau and Wachtel 1998a).

Given the valuable insights that past experience can often provide for current policy, it is perhaps
surprising that the U.S. in the nineteenth century has only recently seen renewed interest as a case of
growth sparked by emerging financial markets (Sylla, 1998; Rousseau, 1998; Rousseau and Wachtel,
1998b).* In this paper, recently-uncovered information from primary sources about the first U.S. market
for industrial equitiesin Boston between 1854 and 1897 offers aunique opportunity to explore theimpact
of an emerging equity market on economic conditionsin the nation'sthen foremost industrial region. The

historical lens offers an important advantage in that capital flows across regiona and national boundaries

! Thelink between financia factorsand the real economy was proposed by Joseph Schumpeter in 1911,
and waslater developed moreformally by Gurley and Shaw (1955), Goldsmith (1969), McKinnon (1973),
and Shaw (1973), to whom most of the new literature owes its underpinnings. In the context of U.S.
financia history, Davis(1965), Sylla(1969), and James (1978) describe theformation of anationa capital
market via commercia paper and itsrole in fueling the nation'srapid industrialization.
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were considerably lessvolatilein New England during the second half of the nineteenth century than those
which we associate with emerging markets today. This allows attention to focus on liquidity and itsrole
in promoting the development of a specialized yet integrated capital market. Moreover, even though a
national market for government securities and several local markets for the equity shares of banks and
insurance companies emerged early in the nation's history and appear to have laid the foundation for the
period of vigorous growth that had certainly begun by 1840 (Sylla ,1998), New England was the only
region in which amarket for industrial equities arose to complement bank financing prior to 1850 (Atack
and Rousseau, 1999). These industrials traded in Boston at public auctions as early as 1817 and on a
forma stock exchange after 1834, but their market (as well as that for bank equities) thickened
considerably inthe 1850s. This places Boston's market morethan fifty yearsahead of theindustrial market
in New York that Navin and Sears (1955) describe.

One problem commented upon by dealersand brokersin the early days of the Boston stock market
and described by Martin (1856) was that high par values of industria equities (usually $1000) limited
demand for these securities by placing some potentialy interested and willing savers outside of their
budget constraints at a time when per capitaincomes ranged from $100 to $300 per annum. This study
suggests that decreases in the average par values of traded industrial shares that occurred between 1854
and 1897 eased these participation constraints and increased the liquidity of an increasingly sophisticated
market in banking and industrial equities. The deepening of the long-term capital market which
accompanied these structural changes also appearsto havefacilitated the well-documented shift by banks
from an emphasis on medium-term lending based on personal connections (see Lamoreaux, 1986, 1994,
Dalzell, 1987) to the safer and more professionally managed loans for short-term working capital via
commercia paper described by Davis (1960). In all, the evidence, which derives from a set of vector

autoregressive (VAR) models, supports the notion that the eventual segmentation of the short- and long-



term capital markets improved the efficiency of resource alocations to industry by reducing mismatch,
raised share prices, and promoted an expansion of banking, al of which had measurable effects on the
annual incomes of industrial workers.?

The paper is organized as follows. Section | describes features which characterize the equity
market in Boston between 1854 and 1897, presents new indices of price and total return performance for
banking and industrial shares, and documentsthe growth in market sizeand liquidity. Section Il discusses
theannual measuresof regional economic performancethat areavailable continuously over thetime period
of thestudy. Section|ll discussestestable hypotheseswhich emergefrom thegraphical analysisin Section
I, outlines a methodology for their formal investigation, and presents the empirical findings. Section IV

concludes.

I. The Performance of the Boston Stock Market, 1854-1897.
A. The Availability of Stock Market Data

Until recently, relatively littlewasknown about the nation's premier market for industrial securities.
The most comprehensive record of trading covering the formal exchange from itsinception appearsin a
series of volumes by Joseph G. Martin (1856; 1871; 1898). Martin was a Boston broker who also
organized information on equity market activity for sale in various forms to local newspapers, other

brokers, and potential investors starting in the early 1850s. These volumes contain par values, dividends,

2 The path of finance-led industridization in New England after 1850 may not, however, have been
optimal. Lamoreaux (1994), for example, emphasizes the decline of "insider lending" by banks after the
Civil War and presents evidence that safer lending practices may have suppressed new and innovative
projects. Thisis because loansto businessinterests closely connected to individual bank directors helped
depositors and smaller equity holdersto cope with informational frictions rather than serving as a source
of moral hazard whichistheway in which such activitiesare viewed today. To the extent that athickening
equity market was able to promote the long-term financing of industrial enterprises (albeit primarily large
ones) and an expansion of banking resources despite some suppression of innovative ideas, my results
suggest that the effects of market liquidity in amore modern setting may be even more dramatic.
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authorized capital, and annual high and low stock prices in each calendar year from 1835 to 1898 for
banks, insurance companies, railroads and industrials.® Atack and Rousseau (1999) have analyzed these
datafor banksand industrial s between 1835 and 1869 and have verified their reliability by cross-checking
prices with those reported in other sources such as the Boston Daily Advertiser, the Boston Statesman,
the Boston Evening Transcript, and Hunt's Merchants Magazine. Their analysis reveals severd
characteristics of the equity market that are particularly important for this study. First, price movements
were animportant source of fluctuationsin total returns, aview which contrastswith that of Baskin (1988),
who suggested that steady prices and dividend streams led equities in the nineteenth century to function
essentialy like bonds in aregime of stable interest rates. Second, the market for banking and industria
sharesin Boston wasadecentralized one. Even though theformal exchange (called the"Broker'sBoard")
was established in 1834 to focustheliquidity of the market inasinglelocation for twice-daily calls, shares
in most firms were also actively traded at public auctions conducted by local securitiesdedlers.* Findly,
given the many auctions that were regularly announced in local newspapers, it appears that the actua

transactions which occurred in a significant subset went unreported in the press.®

3 Martin obtained price and dividend quotes for the1835-1850 period from records of the exchange's
founding member P. P. F. DeGrand and auctioneer Stephen J. Brown.

* Several members of the Board officiated as auctioneersin the early days of the exchange. Asthiswas
judged to interfere with the business of the Board, however, it was ruled in March 1848 that with the
exceptions of estate transactions and cases of specia permission "any member of the Board who shall
attend a public sale of stocks, or who shall, directly or indirectly, buy or sall at such sale, shall vacate his
seat at the Board" (Martin, 1856). The rule seemsto have had little effect on the extent of auction trading
inindustrials. In 1854, for example, Martin (whose year-end summary of equity trades in the Boston
market was reported in the January 10, 1855 edition of the Boston Daily Advertiser) reports that 41
industrials were quoted at the Board and 2,237 shares changed handsin that market during theyear. My
own analysis of all issues of the Boston Daily Advertiser in 1854 uncovered off-exchange trades of 702
additiona industrial shares, including several issues that were inactive at the Board. A formal analysis of
auctionsinthismarket and their continued importance despiterapid growth of the stock exchangeisatopic
in which this author is actively engaged.

> For example, the Boston Daily Advertiser in 1854 regularly announced stock auctions by dealers N.
Thompson, S. Brown, Dupee and Perkins, Hayward and Dorr, and Brewster, Sweet and Co., yet reported
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The decentralized nature of the industrial market makes the construction of a continuous and
accurate pictureof pricesand trading volumes prior to 1900 from newspapersand theexchange’ s" Officia
Report" virtually impossible. Infact, the relative thinness of the industrial market® appears to have made
the preference of investors to trade these shares at auction on Wednesdays and Saturdays even stronger
as the century progressed, with the auction market for industrials (and banks) completely eclipsing the

formal exchange by 1886.” As a result of these problems, previous researchers including Knowlton

results from only the first two. Results of auctions which did appear in the Boston Daily Advertiser and
the Boston Evening Transcript were often compiled by Martin himself. Indeed, it appears that the
gathering, reporting and selling of financial information wereamong the central activitiesof hisState Street
brokerage.

® To observe that nineteenth century industrial markets were relatively thin by no means implies that
they were inactive. Though volume records that include trades both at the exchange and at auction are
generally unavailable, someinformation about the extent of shareturnover can be gained from the transfer
books of several of the larger manufacturing firms. My examination of these handwritten records, which
are on deposit in the Historical Collections Department of the Baker Memorid Library at the Harvard
School of Business Administration (Mss: 442), indicate that on average 11.5 percent (172 shares of par
$1000) of the outstanding stock in the Lawrence Manufacturing Company officially changed hands
annually between 1854 and 1897. These figures were 15.3 percent (245 shares with par $1000 before
1870 and 330 shareswith par $500 between 1870 and 1891) for the Dwight Manufacturing Company and
20.6 percent (428 shares with par $500 between 1854 and 1880) for the Pepperell Manufacturing
Company. A transfer was usualy recorded on the company books when the new shareholder first
appeared at the Boston office to claim a dividend. Since some transfers were estate distributions to
relatives which did not pass through an organized market and others represented shares which may have
traded severa times between semiannua dividends (see Abbot Lawrence Lowell and Francis Cabot
Lowell, 1884), these figures are only suggestive of actua activity in the organized equity market.

" Thetwice-weekly auction callswere presumably the most efficient mechanism for pricing shares and
focusing liquidity in the industrial market. Indeed, by the time that the exchange adopted continuous
tradingin 1885 (Boston Stock Exchange, 1930, p. 15), nearly all tradesin banksand industrialswere made
at auction. Infact, the transaction records of Boston brokers Foote and French show only 26 transactions
in industrial equities and no transactions in bank equities on the stock exchange between March and
October of 1881. To alow brokersto engage in the burgeoning auction market, industrialswere removed
as an official "department” of the exchange on March 1, 1886 and no longer appeared on the "Officia
Report,” although written records of quotations recorded by the clerk of the exchange indicate that
industrial stockscontinuedto becalled (Mss. 785, Historical Collections Department, Baker Library). This
is because the Constitution of the exchange had by thistime been modified to state that “ any member who
shall be connected directly or by a partner with any organization in the city of Boston which permits
dealingsin any securities or other property admitted to dealing in any department of this Exchange, shall
be liable to suspension or expulsion as the Governing Committee may determine” (Boston Stock
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(1948), McGouldrick (1968), Cudd (1974), and Fenstermaker et. a. (1988) have relied exclusively on
Martin's published annual highs and lows for share prices in the Boston market.

However, | have recently uncovered the supporting worksheets which Martin compiled on an
annual basisfor saleto local investors which contain end-of-quarter prices as well as quarterly high and
low pricesfor all securitiestradedinthe Boston market from 1854 to 1901. Thissurprisingly modernlevel
of detail exceeds that of any other source which has been compiled for aU.S. equity market in the mid-
nineteenth century.® The worksheets, which are on deposit at the Baker Memorial Library at the Harvard
School of Business Administration and have been hitherto unused for scholarly investigations, even
achieved adegree of official recognition at thetime of their regular publication.® Importantly, they include
prices which were realized at public auctions as well as quotations on the formal exchange. In addition,
the worksheets offer akey advantage for building measures of market performance over the use of annual
high and low prices—the well-defined holding periods over which prices and dividends are reported
eliminate distortions which would otherwise appear in derived price and return indices due to the mixing
of observationsthat arelikely to be unsynchronized.”® Thefirst order autocorrelation which isintroduced
to stock price indices by the technique of averaging periodic highsand lows (see Snowden, 1990) isaso

absent by construction. Theprecisetiming of observationspermitsamorethorough analysisof fluctuations

Exchange, 1915, p. 35). In contrast, the Boston Evening Transcript reported that 93 bank shares and 91
industrial shareschanged handsin thetwo auctionswhich were covered by the paper on Saturday, January
2, 1886 aone. These auction volumeswere not atypical and persisted from the late 1860s through the turn
of the century.

8 For example, the indices prepared by Alfred Cowles and Associates in their 1938 study of the New
Y ork Stock Exchange begin only in 1871 and use the average of monthly high and low prices.

® These worksheets were available to contemporary investors on an annua basis between issues of
Martin'ssummary volumes, and were deposited with the District Court of M assachusetts prior to 1862 and
the Library of Congress theresfter.

191 ndi ces constructed with annua highs or lows have components of price appreciation whose durations
can range from a single day to 729 days.



in prices and returns for equities traded in the early Boston market than has been previoudy possible and
facilitates the statistical investigation of timing relationships between market deepening and regional

economic growth.

B. Measures of Price and Return Performance of Traded Banks and Industrials

Figures 1 and 2 present indices of price performance for traded banks and industrial firmson or
about January 1 of each year from 1854 to 1897. Periods of cyclical contraction as defined by the National
Bureau of Economic Research are shaded. The indices weight firms by their shares in the total market
capitalization of their respective sectors, with market capitalization for each firm given by the product of
share price and the number of authorized shares™ Table A1 of the Appendix lists these series.”

Bank stock prices rose by 43 percent in nominal terms between 1862 and 1875 before falling by
20 percent over the three years of genera price deflation and investor uncertainty that preceded the
successful resumption of gold payments in 1879. They returned to their 1877 levels shortly after
resumption, appreciated very littlein the 1880s, and fell by 14 percent from 1890 to 1897. Using theindex
of consumer prices published by the Bureau of L abor Statistics(BL S) asadeflator,™ rea bank stock prices

fell by 39 percent between 1854 and 1865 before nearly doubling in the course of avigorousand prolonged

1nagivenyear, theindicesinclude firms with observations on January 1 of both the current year and
the previousone. The weighted sum of the percentage changesin price for theincluded firmsthen serves
asamultiplier to update the preceding index number. Theindicesuse 100 asthebasevauein 1854. This
"chaining" technigque resembles that used by Cowles and Associates (1938).

12 Table A1 also includes price indices with firms weighted by their book capitalizations. Since these
series correspond very closely to those in Figures 1 and 2 and market value is more representative of a
firm’'s sectoral importance than book value, the discussion in this section and my subsequent empirical
work refer exclusively to the market-weighted indices.

B Thereal priceindicesarefor comparison only, sincethe BLSindex (U.S. Bureau of the Census 1975,
series E135) summarizes "retail prices of goods and services bought by city wage earners and clerical
workers' and can thus capture at best only broad trends in consumer prices. Nevertheless, it isthe most
commonly-used price index for the period among severa which differ considerably in both construction
and time patterns.
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rise from 1866 to 1891.% Declinesin bank stock prices also appear to lead the business cycle in seven of
theten downturnsthat occur over the sampleperiod. Industrial sexperienced wider pricefluctuations, with
theindex rising by 116 percent between 1858 and 1867. The appreciation is smaller but more prolonged
inreal terms, with prices rising 102 percent between 1858 and 1882 before falling 24 percent by 1885.
Fluctuations in industrial prices match the NBER reference cycles quite closely, especialy after 1860.
Since the pre-1900 reference dates were constructed from a set of series in which industrial activity is
strongly represented (Burns and Mitchell 1946, Table 17, p. 82), it is reassuring that these independent

estimates are mutually supportive.

4 The decline of ex-post real bank prices during the Civil War was largely the result of an enormous
and largely unanticipated increasein the supply of currency that accompanied aheightening of the Union's
war efforts. It is nonetheless interesting that thirteen banks paid extra dividends in excess of 25 percent
in 1865 in the wake of their conversion to nationa charters, with the Suffolk Bank even declaring an extra
dividend of 168 percent in January!



The number of firms included in the price indices for banks (Figure 3) rises rapidly from 35 in
1854 to 61 by 1876. It remainsrelatively steady thereafter, with 59 banks included in 1897, which was
theeve of aflurry in merger activity. Coveragefor theindustrial priceindicesrisesfrom 39 firmsin 1854
to 48 by 1872 and remains steady until 1879. The number then increasesto 52 by 1887 and endswith 51
firmsin 1897. Theobservation that periodsduring which the prices of both banking and industrial equities
exhibited their strongest advances coincided with periods of rapid growth in the number of listed firmsis
particularly striking, and may well reflect the types of price effects that are often associated with a
deepening equity market.

Vaue-weighted annual returns to bank shareholders (Figure 4) are usually positive and become
visbly smaller and less variable after 1879.% Industrials (Figure 5) offered investors higher but much
more variable returnswhich also fall in level and variability around 1880.° Thefall in bank returns after
1879 is consistent with atightening of competitive pressures in the wake of rapid growth in the number
of banks over the preceding two decades, but the lower variability of both banking and industrial stocks
may aso reflect a deepening, increasingly specialized and more liquid capital market. In particular, the
less-risky portfolios that accompanied more professiona lending practices earned lower returns which
investors accepted in exchange for lessvariability. At the sametime, an expanding market for industrials

shifted the provision of long-term finance away from banks and into directly-held instruments which had

> Bank returns average 8.4 percent through 1879 and 3.9 percent thereafter with standard deviations
of 6.8 percent and 3.5 percent in these sub-periods. Ex-post real returns (deflated with BLS inflation
rates) average 8.1 percent through 1879 and 4.6 percent thereafter, with respective standard deviations of
9.3 percent and 3.8 percent.

18 Industrial returns average 10.7 percent through 1879 and 3.6 percent thereafter with respective
standard deviations of 16.9 percent and 7.2 percent. Real returns fall from 10.1 percent to 4.4 percent
across the sub-periods, with standard deviations decreasing from 15.2 percent to 6.7 percent.
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Figure 6. Share Price-Adjusted Stock Market Capitalization

become accessible to an increasing subset of New England savers.”’

C. Measures of Market Sze and Liquidity

The growth in the real value of equity capital that occurred in Boston for traded banks and
industrial firms (Figure 6), especially prior to 1880, reflectsrapid market deepening. These measuresuse
the price indices weighted by market value (Figures 1 and 2) to deflate the product of price and quantity
for all outstanding sharesto reflect 1885 share prices. The"share price-adjusted” measures of market size
have several advantages over the available alternatives. For example, the total of authorized capital

neglects depreciation and the growth of internal equity, and would weight all infusions of fresh capital

¥ Movements aong a risk-return tradeoff, however, were clearly not the only reasons for the decline
inindustrial returns. New England al so faced increasing competition in the provision of cloth and demand
for the cotton crop from the Southern and mid-Atlantic states, especially after 1880 (see Copeland, 1917).
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identically regardless of their timing. Alternatively, the nomina market value of shares takes much of its
year-to-year variation from price movements which reflect inflation and temporary deviations from the
long-run supply and demand for shares. Choosing ageneral index of consumer prices (such asthe BLS)
to deflate market value would at best neglect the effects of these deviations. For these reasons, the share
price-adjusted measures of capitalization are used in the empirical analysiswhich followsin Section I11.

The real market capitalization of traded industrials doubles between 1854 and 1897, with
continued advances after 1880 despite returns which were lower and more variable. Bank capitalization
advances by 62 percent in real terms between 1854 and 1878 and rises very little thereafter.™ The period
of sharp increasein bank capitalization coincideswith that of rapid appreciationin stock prices(Figure 1).

Earlier studies of manufacturing in New England (e.g., Knowlton, 1948; McGouldrick, 1968;
Atack and Rousseau, 1999) have noted the high par values attached to industrial equities early in the
nineteenth century and the participation constraints that they implied. The high par values presumably
hel ped to concentrate firm ownership and control, shielded sharesfrom specul ation, and reduced the costs
of maintaining transfer books. What these studies do not emphasize, however, is a general and marked
declinein par valuesthat beganin the 1850s and continued through 1900. Both new entry and markdowns
of existing par values by stock splits account for this decline prior to 1870. For example, 11 of the 35

industrial firmswith continuous pricelistingsbetween 1854 and 1870 lowered their par valueat least once,

18 Here and henceforth, the term “real market capitalization” refers to deflation by 1885 share prices.

¥ Thelack of growth inthe market capitalization of banks after 1879 again suggests market saturation.
The continued advance of deposits, however, doesnot imply stagnationinthe sector. Infact, usingtheBLS
price index as deflator, individual depositsin traded banks rose by an average annual rate of 4.6 percent
between 1880 and 1897 (U.S. Comptroller of the Currency, various issues). This was a considerable
decline from the annual growth of 6.9 percent recorded between 1865 and 1879, but does imply a
continued expansion of banking activities. Overal, real individual depositsrose from about half to nearly
double the amount of real bank capital between 1865 and 1897, with 57 percent of the total increase of
$109 million occurring after 1879.
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with seven of these casesinvolving firmswith par values of $1000in 1854. The average par value of the
12 firmswhich became listed between 1854 and 1870 was $258. Entry wasamoreimportant factor after
1870, with only three firms lowering their par values but an average par value of $190 for the 10 firms
which entered between 1871 and 1897.

Thefall in par values alowed more individual s to participate in the market and pick from awider
selection of industrials. As such, it provided investors with more potential matches for conducting asset
exchanges, and thereby increased the liquidity of their holdings. Since aliquid market should value an
otherwise identical security more highly than an illiquid one, increasesin liquidity also encouraged firms
to raise funds through the long-term equity market in which organized trading was possible. Figure 7
showsthe number of shares per $1000 of authorized capital on or around January 1 for all traded industrial
firms, which should vary directly with liquidity.® Indeed, this measure rises by 88 percent between 1854
and 1876, and gains an additional 25 percent of its 1854 val ue between 1877 and 1897. Sincebank stocks
generdly had fixed par values of $100, information about their liquidity cannot be inferred in this way;
nevertheless, it islikely that liquidity in the market for industrials also reflected increases in the liquidity
of bank stocks, since both types of equities traded predominantly at the same public auctions. | returnto
this point in Section I11.

The gradual nature of the rise in the number of shares per $1000 of authorized capital is
noteworthy, and is likely to reflect tradeoffs faced by the principal owners of New England’s

manufacturing interests between lossesin corporate control and the potential for higher market valuesthat

% In empirical studies of modern equity markets and their effects on economic growth, Levine and
Zervos (1998) and Rousseau and Wachtel (1998a) use the total market value of actual equity trades or
theratio of thisvalueto total market capitalization (also called "turnover") as proxies for liquidity. Even
measures of transaction volume, however, suffer from conceptual weaknesses in that liquidity affects
market values and entry even among those who are ultimately unable or unwilling to use the formal
mechanism. In other words, the volume of trades may not well reflect market accessibility.
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Figure 7. Shares Per $1000 of Authorized Industrial Capital

accompanied the reduction of par values and active use of the equity market. The severity of these
tradeoffs differed acrossfirmsaccording to their structural and financial characteristics. Thus, par values
gradually fell as the benefits of wider ownership became increasingly apparent. It was these types of
frictions, which persist to the present day in the U.S. equity market but are less commonly manifested in
extraordinarily high share prices™, that restrained owners of nineteenth-century industrial firms from
lowering the par values of their sharesthrough frequent stock splits, thereby permitting an examination of
changesin industrial growth which accompanied the gradual shift.

It is not possible to verify from the surviving company records whether participation constraints

2 The Berkshire-Hathaway company, whose closely-held nature is ensured by a share price of about
$70,000, is one (perhaps extreme) example of the continued prevalence of generally high share pricesin
the U.S. equity market.
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became less binding for al listed firms as the market for industrial equities emerged. Nevertheless, key
information about the growing diffusion of share ownership can be obtained for asubset of firmsfrom their
dividend records. In particular, the number of dividend checks claimed after adeclaration should closaly
reflect the number of shareholdersin a given firm.? Figure 8 plots this number for the first dividend in
each calendar year inwhichrecordsareavailablefor the Dwight, Lawrence, Lyman, M assachusetts Cotton
and Pepperell Manufacturing Companies. Thegapsintheindividua seriesreflect missed dividends. The
handwritten records from which | derived these figures are on deposit in the Historical Collections
Department of the Baker Memorial Library (Mss: 442). Four of the five firms show a marked increase
in the number of shareholders, with ownership nearly tripling for the Pepperell Manufacturing Company
between 1860 and 1897, doubling for Lyman Mills between 1854 and 1897, and rising by 60 percent for
Massachusetts Cotton Mills between 1854 and 1897 and 47 percent for the Dwight Manufacturing
Company between 1863 and 1897.% Pepperell, Lyman, and Dwight had par values of lessthan $500, with
Dwight lowering its par valuein 1871 prior to arecovery from several missed dividends and a period of
rapid increase in the number of shareholders. The only firm whose ownership did not increase
considerably after 1865 was the Lawrence Manufacturing Company. Significantly, it was one of only 14
listed industrial firmsto maintain itsinitial par value of $1000 throughout the sample period.

Severa facetsof liquidity that arereflected in thefalling par values of industrialstraded in Boston

# Trustees usually received multiple checks in their own name for trustors, but the names of the
individual trustors also appeared on the dividend books.

% Egtate distributions by large sharehol dersto multiple heirs account for part but certainly not all of the
upward movement in Figure 8. For example, after counting the number of checksdistributed by each firm
to shareholders with unique last names, this “adjusted” ownership still rose by 27.5 percent for Dwight
from 1864 to 1894, 22.1 percent for Lawrence between 1859 and 1884, 47.2 percent for Lyman between
1854 and 1894, 66.7 percent for Massachusetts Cotton between 1854 and 1894, and 150.7 percent for
Pepperell between 1864 and 1894. It isthusunlikely that estate distributions accounted for more than half
of the observed increases in the number of owners.
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Figure 8. Number of Shareholdersin Selected Industrial Firms

over acentury ago are still relevant in today’ s emerging markets. In particular, widespread participation
in equity markets remains central to their depth and stability, since the marketing of an individua’sentire
holdings in afirm with concentrated ownership may have startling price effects that lower market value
significantly. To encourage participation and enjoy the price benefits of liquidity, owners today often
choose to raise fresh capital publicly, implicitly accepting the possibility of initial underpricing and some
dilution of control. In nineteenth-century Boston, the listing of afirm for public trading at what might be
considered areasonable par value a so served to broaden ownership and reduce the priceimpact of large
saleshy individual investors, yet involved similar costs. Lower par values a so made new securitieseasier
for the Boston market to absorb, and the very existence of a viable exit mechanism for successful
entrepreneurs appears to have encouraged itsuse. This exit mechanism also encouraged entry, and may

have had effects on the industrial sector that reached well beyond those firms which actually used the
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market. The availability of entrepreneuria exit remains akey channel through which equity markets can
affect the start of innovative projects. Of course, some dimensions of liquidity today differ considerably
from those which operated in 1850 and may limit the degree to which parallels can be drawn acrosstime.
For example, lower par values do not reflect the enormous potential for excessive trading that |ow-cost

electronic services now make possible.

I1. Measuring Regional Economic Performance

Capturing anotion as broad asregional economic performancein the nineteenth century U.S. with
a single summary measure presents both practical and conceptual limitations. In particular, annua
estimates of per capita incomes, though available on a national basis in the unpublished worksheets of
Simon Kuznets (1961) and Robert Gallman (1965), are generally unavailable for individual states and
regions. Inaddition, thelarge segment of the population that continued to work outside of theformal |abor
market requiresthe use of earnings per gainfully-employed worker asaproxy for per capitaincome. Even
summary measures of earnings are unavailable on an annual basisfor al workers at the state or regional
level. In New England, however, manufacturing workers dominated the formal labor force, accounting
for about 40 percent of the gainfully-employed throughout the 1854-1897 period.?* Thissuggeststhat the
earnings of industrial workers might be particularly useful for capturing long-run trends in per capita
incomesfor thisregion. Robert Layer (1955, Table 12, pp. 46-8) presents such aserieson an annual basis
for cotton mill operativesin New England between 1825 and 1914. It is constructed as the arithmetic

mean of annual earningsin six large manufacturing firms, all of which were listed on the Boston Stock

% For example, Kuznets, Miller and Easterlin (1960, Table A.2.7, p. 85), using decennial census data,
report that manufacturing industriesin 1880 employed 41.5 percent of the labor force in Massachusetts,
47.4 percent in Rhode Island, 39.3 percent in Connecticut and 33 percent in New Hampshire. These
percentages stood respectively at 37.1 percent, 44.3 percent, 35.9 percent and 35.4 percent in 1900.
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Figure 9. Average Annual Earnings of Industrial Mill Worker

Exchange.® Despite its narrowness of scope, the series appears to represent reasonably well earningsin
the region's cotton manufacturing industry, and perhaps even industrial earnings more generaly.® Less

can be said about Layer's series as a proxy for per capitaincome, but it is perhaps reassuring that the

% The Layer sample includes the Boston, Hamilton, Nashua, Lawrence, Dwight, and Lyman
Manufacturing Companies. Because of itslarger size, the Boston Manufacturing Company was assigned
aweight of threein constructing the average prior to 1860. An average daily wagefor each firmwasfirst
constructed as the quotient of the annual wage bill and the total number of daysworked by all employees.
Annual wageswerethen obtained asthe product of the daily wage and the average number of daysworked
in each year by full-time employees of the mill.

% |_ayer's annua money earnings correspond closely to Long's (1960, table A-9, p. 150) independent
decennial estimates of earnings in New England’ s cotton textile industry. For example, Layer reports
annua earningsof $192in 1860, $307 in 1870, $264 in 1880, and $299 in 1890; Long's estimatesin these
years are $205, $303, $253, and $325. Further, Layer's index of relative money earnings is strongly
correlated (coefficient of 0.946) with Hansen's (1925) annual index for al industrial workersinthe U.S.
A comparison of the Layer and Hansen series also suggests that the weakening of the position of New
England mill operatives with respect to other industrial workers had ended by 1860 and that the gap
remained relatively steady thereafter (Layer 1955, p. 50).
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unweighted averages of Richard Easterlin's estimates of personal income per capita in Massachusetts,
Rhode Idand, Connecticut and New Hampshire in 1880 and 1900 (Kuznets, Miller, and Easterlin 1960,
p. 188) fal within $7 of Layer's estimates. Figure 9 presents Layer’s series. With the exception of the
downturn of 1857 and the inflationary Civil War years, rea earnings advanced fairly steadily through
1897.% Howard (1920, table X1X, p. 150) presents an alternate series for annual money earningsin the
Massachusetts textile industry from 1860 to 1897, which | use in the empirical anaysis to verify the
robustness of results obtained with Layer’s data.®

The marginal productivity theory of wages suggests that increasesin the average product of |abor
in a competitive market which are brought about by increases in capitd intensity should result in a less
than proportionate and delayed risein wages. Inthe case of increased efficiency, |abor also remainsunable
to retain al of the accompanying increases in output. Nevertheless, movements in wages and annual
earnings of industrial workers should broadly reflect productivity in the sector. Asequity markets might
be expected to facilitate the application of additional capital to production processes and increase the
efficiency of labor by directing fundsto the most promising projects, one might al so expect earningsto be
related to thelevel of capital market sophistication. This appearsto have been the casefor New England’s
textile industry (McGouldrick, 1968, pp. 144-148), especially since the shift in labor force composition
from rural young women to immigrants who were perhaps less averse to higher work intensity was also

largely complete by the mid-1850s.%

2" Overall, nomina wages rose by 111 percent between 1854 and 1897. The real wages, which use
Hansen's (1925) cost-of-living index for deflation, rose by 99 percent.

% Howard' s series uses estimates from Mitchell (1908) for 1860-1880, the 1893 Aldrich Report of the
U.S. Senate Finance Committee for 1881-1890, and the U.S. Bureau of Labor thereafter.

2 Layer (1955, Appendix C, pp. 70-71) reports that 52.5 percent of operatives at the Hamilton
Manufacturing Company in 1855 were foreign-born. Thissharerisesto 58.2 in 1859, fallsto 49 percent
prior to the resumption of full operationsin 1866, and reaches 56.5 percent by 1872. Census datawhich
are less precise but perhaps more representative (Copeland 1917, p. 118) indicate that 36 percent of all
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I11. Finance as a L eading Sector
A. Model Selection and Empirical Methodol ogy

It is noted in Section | that periods of rapid advance in the prices (Figure 1 and 2) and real
capitalizations(Figure6) of both traded banksand industrial firmscoincided withthoseof fallingindustrial
par values (Figure 7). These observations suggest that liquidity in the equity market may have been
importantly related to both the size and performance of New England’ sindustrial sector in the second half
of the nineteenth century. In this section, | describe a set of vector autoregressive (VAR) models and a
testing strategy that can be used with the newly-constructed data series to evaluate more formally the
direction, size and timing of these possible relationships.

The appropriateness of the number of shares per $1000 of equity capital (LIQUID hereafter) as
a measure of market liquidity is central to the analysis. Since recent macroeconomic models by
Bencivenga, Smith, and Starr (1995) and Greenwood and Smith (1997) have related liquidity directly to
the size of the market, one might expect a reasonable measure of liquidity to play aleading role in the
increasing capitaization of industria firms. Asbanks and industrials traded at the same public auctions
and together accounted for the vast majority of securitiestraded viathismechanism, the LIQUID measure
may also reflect liquidity in the market for banks, which for the most part maintained steady par val ues of
$100 throughout the sample period. The empirical analysis thus begins by examining dynamic
relationshipsin atri-variate system that includes LIQUID and the real market capitalizations of industrials
(ICAP) and banks (BCAP).

The plots in Section | also suggest that increases in liquidity may be related to permanent

movementsin the level of stock prices. A second tri-variate VAR that includes LIQUID and the market

cotton mill operatives were foreign-born by 1870, and that this percentage rises to 47 percent by 1890.
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value-weighted indices of industrial prices (IPRICE) and total bank returns (BRET) is estimated to
evaluate this effect. Bank equity returns are akey control variable since industrial firmsrelied heavily on
banks for short-term finance from at least the mid-1850s (Davis, 1960; McGouldrick, 1968, pp.16-17).
Further, Atack and Rousseau (1999) have found that lower bank returns in the Boston market prior to
1870 tended to contribute to monetary stringency which raised the cost of working capital and inhibited
itsuse. Thiscentral role for banksin business activity suggeststhat banking conditions may be linked to
the performance, both expected and actua, of industria firms.

Three additional specifications verify the link from market size and liquidity to economic
performance. Inthese systems, Layer’s (1955) estimates of annual earnings for full-time mill operatives
in New England serve asaproxy for per capitaincomeand thereturn toindustrial labor, which should rise
with the expansion of banking resourcesand theliquidity of the equity market. Specifically, these systems
consider the plausibility of LIQUID, ICAP and BCAP as leading factors in explaining fluctuations in
nominal wages using the level of industrial prices (IPRICE) to control for overall conditions in the
manufacturing sector, including variations in the general level of prices.

TheV AR methodol ogy permitsaninvestigation of dynamicinteractionsinastationary multivariate
system that does not impose 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
X3t = 8307 X‘; Az Xy * X‘; by Xy, 2; Csi X3t * Ug; (1a,b,0)
i=

wherex, and x, aretherespectivereal market capitalizationsof theindustrial (ICAP) and banking (BCAP)
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sectors, X; 1S LIQUID, and k is the number of lags.
Stationarity of a VAR is critical in interpreting 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):

o=l = =1,=0 l=a,b,c; j=1,2,3. 2)

Ingeneral, thedistributionsof thesetestsare affected by nuisance parameters(see Todaand Phillips, 1993)
and are thus nonstandard when a VAR contains variables with unit roots, and differencing is usualy
required to ensure stationarity. Sims, Stock, and Watson (1990) show, however, that Granger tests for
non-causality conform to standard distributions in tri-variate VARS with unit roots so long as a single
cointegrating relationship existsamong the system variables. Inthiscase, testsfor block exclusion can be
computed from the level s specification which alow both short- and long-term factors to contribute to the
measurable effects of a particular variable on others.

The Sims, Stock, and Watson result isparticularly important in thefivetri-variate VARs specified
here because the null hypothesis of a unit root cannot be rejected with standard tests for any of the

variables® and there appears to be single cointegrating relationship in each system.® Itimpliesthat VAR

% Augmented Dickey-Fuller (Said and Dickey, 1984) and Phillips-Perron (1988) tests for unit roots
were computed for all seriesused inthe empirical analysis. Both tests clearly suggest non-stationarity in
levels and stationarity in first differences for al but one case. The tests conflict only for bank stock
returns, where ADF tests with two to five lags do not reject the unit root hypothesis while the Phillips-
Perron test rejectsthe null. Since the price appreciation component of returns appearsto be stationary and
the dividend yield component appears to be non-stationary, the analysis proceeds by allowing bank stock
returnsto enter itstri-variate systeminlevels. Table A2 inthe Appendix presentsthefull set of resultsand
describes details of the test regressions.

3 Inferences about the cointegration space in each system are based on the technique developed by
Johansen (1991), which identifies the number of cointegrating relationshipsin a VAR system with non-
stationary variables and delivers maximum likelihood estimates of the cointegrating vector, that isa set of
loadingsthat yields a stationary result when applied to the variablesin a cointegrated system. Table A3 of
the Appendix presents the complete results of the Johansen tests for the VAR systems described above.
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specifications in levels are appropriate for drawing Granger-causal inferences.

Granger-causality testsmust beinterpreted with due caution, sinceasadtatistical devicethenotion
of Granger-causality doesnot necessarily imply “economic causality.” Inparticular, thevalidity of thetests
is predicated on the inclusion of the full information set in the VAR specifications. Since this condition
isnecessarily violatedinany finiteregression framework, theresultspresented in thefollowing subsections
can only beinterpreted as strongly suggestive of the nature of timing relationships among the variablesin
each system.

When an investigator can specify areasonable causal ordering for the variablesinaVAR system
(based on economic theory and perhaps the results of Granger tests), the nonlinear and often complex
responses of each variable in the system to one-time shocks in the other variables can be traced through
time via orthogonalized impulse responses. Such an analysis aso allows an evaluation of the economic
significance (or size) of these dynamic effects. For thisreason, theresults of Granger tests are augmented

with a graphical examination of the more interesting impulse responses for each system.

B. The Effects of Liquidity on Market Sze

Theempirical investigation beginswith estimation of the system that includesthelogsof LIQUID,
BCAP and ICAP. Nested likelihood ratio tests select a specification with two lags.® Table 1 reportsthe
regression coefficients, with the significance level of the F-test for Granger causality for each block of
coefficients in parentheses. LIQUID Granger-causes ICAP at the 7 percent level and BCAP at the 14
percent level. Thereisno evidence of feedback from the capitalization of either sector to LIQUID, which
suggests that the effects of market liquidity are unidirectional. BCAP also Granger-causes ICAP at the

9 percent level.

¥ This method starts with asufficiently large lag length and then tests successively that the coefficients
on thefinal lag are zero, stopping when the restrictions are rejected.
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Table1
The Effects of Liquidity on Equity Market Depth, 1854-1897°

Dependent Variable ICAP, ICAP, BCAP, BCAP, LIQUID, LIQUID, R?
Market Capitalization of 0922 0054 -0010 0142 0070 -0.178 0.995
Industrials (ICAP) (0.168) (0.165) (0.126) (0.120) (0.082)  (0.080)
F-test (p-value) 324.81 (.000) 2.625 (.087) 2.822 (.073)
Market Capitalization of -0.346 0308 1.095 -0216 0219 -0.113 0986
Banks (BCAP) (0.222) (0.219) (0.167) (0.159) (0.109)  (0.105)
F-test (p-value) 1.337 (.275) 61.60 (.000) 2.089 (.139)
Shares Per $1000 of Book -0.462 0549 0087 0116 0824 -0147 0974
Capital (LIQUID) (0.352) (0.347) (0.265) (0.252) (0.172) (0.167)
F-test (p-value) 1.750 (.189) 1.231 (.304) 15.903 (.000)

2 All variables are in log levels. The columns report the regression coefficients with standard errorsin
parentheses. F statistics for the null hypothesis of Granger non-causality appear beneath each block of
coefficients with significance levelsin parentheses.

Since regression coefficients can be sometimes mid eading about the general direction of dynamic
linkages in systems characterized by complex interactions, it is often more informative to examine the
impulseresponses. Theseresponses, shown in Figure 10 for selected cases, orthogonalize the error terms
by ordering LIQUID first, BCAP second, and ICAP last. The ordering is consistent with increasing
endogeneity as implied by the Granger causality tests.

These plots suggest positive overall effects of LIQUID on both BCAP and ICAP, and the sizes of
the effects are considerable. For example, the upper left panel of Figure 10 impliesthat an increase of 10
percent in LIQUID from its sample mean of 4.55, which corresponds to a $20 decrease in the par value
of atypica share from its sample mean of $220, is related to a rise of about 4 percent in real bank
capitalization after three yearsfrom its sample mean of $55.65 million (or about $2.23 million). The same

shock impliesariseinreal industrial capital (upper right panel of Figure 10) of 1.85 percent after oneyear
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Figure 10. Selected impul se responses from system with LIQUID, BCAP, and ICAP

Notes: The impulse responses correspond to the system reported in Table 1. Each plot traces the percent
change in the affected variable that results over a ten-year horizon from a 1 percent change in the
orthogonalized innovation to the potentially causal variable. The variable ordering places LIQUID first,
BCAP second, and ICAPthird. Using the Monte Carlointegration technique outlined in Doan (1995), the
thick solid lines plot the mean impul se responsesthat result from 10,000 random draws from the posterior
distribution of the estimated VAR coefficients. The dotted lines are one standard error bands.
from its sample mean of $55.46 million (or about $1.03 million).

The prominent response of bank capitalizationtoincreasesintheliquidity measurereflectsthe growth
and increasing sophistication of auctions conducted outside of the exchange in which trades of both

banking and industrial equities strongly dominated. Since participation constraints were less binding for

bank stocks than for industrials due to par values that were traditionally lower, the liquidity engendered
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by more active industrial trading in their shared transaction mechanism had even larger effects on the
capitalization of banksthan industrials. Thelower left panel of Figure 10 relates a 10 percent increasein
BCAP to a 5 percent rise in ICAP, which is consistent with the Granger-causality test and suggests a
strong complementary role for banks in promoting an expansion of industrial capital.*® The smaller yet
clearly positive responseof industrial capitalizationtoincreasesintheliquidity measurereflectspar values
which, even after the reductions depicted in Figure 7, continued to pose some participation constraints to
potential investors. In addition, the lag structure of the VAR cannot in the absence of stronger
identification assumptions capture the effects of restructuring packages in which par values were
commonly reduced and authorized capital increased in anticipation of the greater liquidity and demand for
fresh equity shares that lower prices would bring.

The results suggest that share liquidity promoted the rising capitalizations of banks and industrials,
yet do not offer insightsabout its potential effectsonindustria performance and regional economic growth
that extend beyond expansion of the sector. In particular, a liquid market should yield higher firm
valuations than an illiquid market and should promote more efficient allocations of financia resources.
The remaining subsections examine these less direct yet important channels through which liquidity may

have affected industrial growth and general economic conditionsin New England.

C. Liquidity and the Centrality of Banking

Thenext system considersthelog of theindustrial priceindex (IPRICE), annual bank returns(BRET),
and the log of LIQUID. In this case, nested likelihood ratio tests select a specification with three lags.
Table 2 presents the results. LIQUID Granger-causes IPRICE at the 10 percent level, while BRET

Granger-causes | PRICE at lessthan the 1 percent level. Thereisno evidence of feedback from industria

% The remaining impulse responses from the system are consistent with the Granger tests, which do
not indicate other significant leading relationships among the system variables.
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Table?2

Market Liquidity, Bank Returns and Industrial Performance, 1854-1897°

Dependent Variable IPRICE, IPRICE, IPRICE, BRET, BRET, BRET, LIQUID, LIQUID, LIQUID, R?
Industrial Prices 073  -0.300 -0107 1253 -0182 0107 0014 0274 0519 0795
(IPRICE) (0.202) (0.256) (0.172) (0.261) (0.343) (0.320) (0.499) (0.617)  (0.430)

F-test (p-value) 5.580 (.004) 7.823 (.001) 2.259 (.101)

Bank Returns 0212 -0039 -0062 -0072 -0140 -0225 -0308 0277 0087 0311
(BRET) (0.142) (0.180) (0.121) (0.183) (0.242) (0.225)  (0.351) (0.434)  (0.303)

F-test (p-value) 1.114 (.358) 0.536 (.661) 0.354 (.786)
Shares Per $1000 of Book 0059 -0110 0033 0184 -0161 -0033 0847 -0164 0244 0976
Capital (LIQUID) (0.077) (0.097) (0.065) (0.099) (0.131) (0.122) (0.190) (0.235) (0.164)

F-test (p-value) 0.477 (.701) 1.687 (.191) 19.838 (.000)

%The systemincludesaconstant and timetrend. IPRICE and LIQUID areinloglevels. Thecolumnsreport the regress on coefficientswith standard
errorsin parentheses. F statisticsfor the null hypothesis of Granger non-causality appear beneath each block of coefficientswith significancelevels

in parentheses.
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Figure 11. Selected impul se responses from system with LIQUID, BRET, and IPRICE
Notes: The impulse responses correspond to the system in Table 2, with LIQUID placed first in the
variable ordering, BRET second, and IPRICE third. See note to Figure 10 for further details.
pricesto bank returns or market liquidity.

The impulse responses (Figure 11), which order LIQUID first, BRET second and IPRICE third,
suggest that the effects indicated in Table 2 are indeed large. For example, a one percent increase in
LIQUID (or a$2 decrease in the average par value of industrial shares from their sample mean of $220)
isassociated with a1.3 percent increasein thelevel of industrial pricesafter four years. Thissuggeststhat
thedeepening andincreasingly liquid equity market had considerablelong-term priceeffects. Totheextent
that industrial prices reflect actual and anticipated economic performance in the sector, liquidity also
appears to have improved the efficiency with which resources were delivered to productive uses.
Fundamentals in the banking sector, as reflected by the total returns of shareholders, aso influenced the
short-term behavior of industrial prices, with an impulse response that rises rapidly and then gradually
decays. Quantitatively, a single percentage point increase in bank returns is associated with a rise of
dightly more than one percent in theleve of industrial prices. Since the average par vaue of industrial
firmsin the sample over the full 1854-1897 period was about $520 and share prices generally fluctuated

around their par values, such ashock can be associated with an increase of more than $5 in the price of a
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typical share. Thesefindings are consistent with the view that industrial firmsrelied extensively on banks

for short-term financing.

D. Market Development and Annual Earnings of Industrial Workers

Table 3 presents results from the three VARS which in turn relate liquidity and the real market
capitalizations of traded industrials (ICAP) and banks (BCAP) to the annua earnings of industrial mill
operatives.* Since these systems, for which nested likelihood ratio tests also select three lags, seek to
identify independent effects of financial markets on the incomes of industrial workers and the returns to
their labor, the level of industria prices (IPRICE) isincluded as a parsimonious control for other factors
which influence industrial conditions. These factors include inflation, input prices, and fluctuations in
product demand, some of which may betheresult of arapid expansion of Southerntextile millsafter 1880.

LIQUID serves as the measure of market development in the first system (upper panel of Table 3)
and Granger-causes both earnings and industrial prices at the 1 percent level with positive overall effects.
Asmight be expected, weaker evidence also suggests that higher earnings had a negative effect on stock
prices. The second system, which uses ICAP as the measure of market development, yields broadly
similar results—ICAP and | PRICE Granger-cause earnings at the 5 and 1 percent levels respectively. In
the final system (lower panel of Table 3), BCAP Granger-causes earnings at the 10 percent level. In al
three systems, there is weak evidence (at the 15 percent level) of feedback from earnings to the liquidity
measure, but the overall effects as approximated by the sum of the regression coefficients are very small.

The responses of earnings to shocks in the measures of market development (Figure 12) are again

% Note to Table 3: Each VAR includes the annual earnings of industrial workers in New England
(EARN), theleve of industrial equity prices (IPRICE), and the measure of market development listed at
theleft. All quantitiesareinloglevels. The columnsreport theregression coefficientswith standard errors
in parentheses. F statistics for the null hypothesis of Granger non-causality appear beneath each block of
coefficients with significance levelsin parentheses.
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Table3

VAR Systems with Annual Earnings, Industrial Prices, and a Measure of Equity Market Devel opment, 1854-1997°

Dependent Variable EARN, EARN, EARN. IPRICE, IPRICE, IPRICE, MkiDev, MkiDev, MktDev, R?
Annua Earnings of 0916 -0382 -0103 0161 -0124 0336 -0762 0669 0405 0.909
Industrial Worker (EARN) (0.165) (0.221) (0.162) (0.146) (0.161) (0.136) (0.447) (0.582) (0.397)

F-test (p-value) 13.395 (.000) 4.104 (.015) 5.342 (.004)

Index of Industrial Prices 0258 -0707 0251 0674 0265 -0103 -0430 0179 0337 0.650
(IPRICE) (0.232) (0.311) (0.228) (0.206) (0.226) (0.192) (0.629) (0.819) (0.559)

F-test (p-value) 2,532 (.075) 10.698 (.000) 0.468 (.707)
Shares Per $1000 of Book 0040 -0221 0156 0014 0001 -0.005 0825 -0081 0203 0.978
Capital (LIQUID) (0.064) (0.086) (0.063) (0.057) (0.063) (0.053) (0.174) (0.227) (0.155)

F-test (p-value) 1.958 (.141) 0.032 (.992) 179.25 (.000)

Annua Earnings of 0962 -0452 0006 0070 -0004 0412 1180 -0.797 -0.128 0.892
Industrial Worker (EARN) (0.176) (0.235) (0.165) (0.151) (0.168) (0.146) (0.934) (1.332) (0.914)

F-test (p-value) 12.500 (.000) 4.785 (.007) 2.922 (.049)

Index of Industrial Prices 0315 -0755 0319 0639 0296 -0105 -0.305 -0086 0399 0.636
(IPRICE) (0.232) (0.310) (0.218) (0.199) (0.221) (0.192) (1.232) (1.756) (1.205)

F-test (p-value) 2.228 (.105) 9.803 (.000) 0.064 (.978)

Real Market Capitalization 0033 -0122 0098 0019 -0002 -0025 1017 -0030 -0.012 0.99
of Industrials (ICAP) (0.030) (0.040) (0.028) (0.026) (0.028) (0.025) (0.158) (0.226) (0.155)

F-test (p-value) 2172 (.111) 0.488 (.693) 1329.4 (.000)

Annua Earnings of 0930 -0300 -0097 0083 -0014 0318 -0587 0841 0019 0.887
Industrial Worker (EARN) (0.192) (0.252) (0.198) (0.154) (0.168) (0.173) (0.933) (1.252) (0.775)

F-test (p-value) 12.096 (.000) 2.764 (.059) 2.390 (.088)

Index of Industrial Prices 0334 -0666 0204 0627 0282 -0127 -0527 1547 -0.918 0.650
(IPRICE) (0.243) (0.319) (0.251) (0.195) (0.213) (0.219) (1.182) (1586) (0.982)

F-test (p-value) 1.559 (.219) 8.216 (.000) 0.474 (.703)

Real Market Capitalization 0047 0011 0008 0060 -0101 0030 1193 -0418 0112 0.989
of Banks (BCAP) (0.040) (0.052) (0.041) (0.032) (0.035) (0.036) (0.194) (0.260) (0.161)

F-test (p-value) 2.141 (.115) 3.033 (.044) 259.91 (.000)
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Figure 12. Selected impul se responses from systems with EARN, IPRICE, and a Market Measure
Notes: Theimpul seresponsescorrespondto systemsin Table 3, with themarket measure (LIQUID, ICAP,
or BCAP) placed first, IPRICE second, and EARN third. Theeffectsof |PRICE on EARN were obtained
from the system with LIQUID. See note to Figure 10 for further detalls.
large. For example, a$20 decreasein the average par value of industrial shares from its sample mean of
$220 (or about a 10 percent increasein LIQUID) is associated with arise of $35 over afour-year period
inannual earningsfromitssamplemean of $267. A 10 percent increase (about $5.5 million) inICAPfrom
its sample mean raises mean annua earnings by more than $60 after only three years. A 10 percent
increase (about $5.6 million) in BCAP from its sample mean raises earnings by about the same amount
after five years. The responses of annual earningsto shocksin industrial prices have the same shape and

nearly the same magnitude in al three systems. In the system with LIQUID, which isshown in the lower
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right panel of Figure 12, a 10 percent risein theindustrial price index raises earnings by about 5 percent
after three years. This considerable response, when combined with the strong Granger-causal role of
priceson earningsfor all three systems, justifies the inclusion of prices asameasure of general conditions
in the industrial sector.

The findings are broadly similar when Howard's (1920) index of annua earnings of cotton
manufacturing workers is used as an aternative to Layer’s series. In particular, both liquidity and
industrial capitalization Granger-cause earnings at the 5 percent level or less, and there is even less

evidence of feedback from earnings to the measures of market development.®

V. Conclusion

Using recently-uncovered primary sources which underlie Joseph Martin's volumes on the history
of the Boston stock market, this paper constructed synchronized annual seriesfor prices, tota returnsand
real market capitalizations of traded banks and industrialsfrom 1854 to 1897. A set of VAR modelsand
the associated impul se responses then indicated that increasesin liquidity, as measured by falling average
par vaues of industrials, had positive and statistically significant effects on both prices and the size of the
nation's first market in industrial equities. These developments, as well as the deepening of the equity
market for banks, are also linked to measurable increases in annual earnings and general industrial
performance in New England over the second half of the nineteenth century.

The evidence suggests that emerging financial markets can have strong and relatively rapid effects
on the accumulation and alocation of long-term capital and can thereby influence general economic
conditions. Centra to their effectivenessis confidence among investorsthat the market can absorb orders

to buy and liquidate shares at priceswhich reflect theintrinsic values of the underlying claims, and that the

¥ Given the similarity to the findings reported in Table 3, the full results with Howard' sindex are not
presented here.
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availability of the trading mechanism will not be disrupted. New England investors had this assurance,
and even innovated by expanding the use of public auctions to improve the efficiency with which prices
were determined in arelatively thin market. Overall, the results suggest that occasional setbacks which
seem to arise as consequences of rapid market devel opment in modern economies are perhaps best viewed
inlight of the more optimistic long-run role for equity marketsthat is made clear by therecord of anation

which developed strong financial foundations early in its history.
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TableAl
Price and Return Indices for Banks and Industrials Traded in the Boston Stock Market, 1854-1897

Bank Prices Bank Returns Industrial Prices Industrial Returns
Weighted By Weighted By Weighted By Weighted By

Y ear Book Market Book Market Book Market Book Market

Capital Vdue Capital Vdue Capital Vdue Capitadl  Vaue
1854 100.00 100.00 3.14 3.02 100.00 100.00 -8.20 -6.82
1855 95.16 95.14 10.90 10.69 84.17 85.44 3.18 4.06
1856 98.03 97.89 9.70 9.67 82.22 83.65 0.57 1.22
1857 100.07 99.97 1.35 1.03 77.11 78.56 -19.78 -14.86
1858 94.10 93.77 16.35 16.34 58.15 62.55 37.57 35.24
1859 102.47 102.14 5.93 5.90 76.79 80.86 18.39 17.38
1860 101.71 101.42 3.96 3.88 84.27 87.44 12.21 11.92
1861 98.93 98.60 -1.30 -1.39 85.59 88.60 8.94 8.44
1862 91.17 90.82 14.80 14.74 86.22 88.77 57.15 57.50
1863 98.58 98.13 10.08 9.88 11950 122.78 5.99 8.90
1864 101.78 101.19 23.66 23.33 109.64 11491 29.41 29.37
1865 11458 11359 13.98 13.50 128.00 132.70 16.80 14.05
1866 108.90 107.39 17.28 17.20 134.77 135.90 10.11 10.58
1867 11759 116.02 7.15 7.04 131.94 132.90 -9.88 -8.85
1868 116.15 114.61 11.90 11.53 108.96 110.39 26.90 25.61
1869 11954 117.71 8.85 8.72 126.95 126.30 -7.08 -5.87
1870 11991 117.98 13.53 13.48 108.34 108.32 -1.32 -1.25
1871 126.15 124.20 8.04 7.91 100.29 99.72 33.03 31.22
1872 126.55 12457 4,78 4,75 122.67 119.27 9.92 10.51
1873 12297 121.08 9.16 9.07 12345 120.12 -1.20 0.27
1874 124.83 122.91 13.28 13.21 113.08 11141 0.82 1.89
1875 132.28 130.25 -1.39 -1.24 106.30 105.45 -6.04 -4.79
1876 122.37 120.75 5.76 5.60 95.06 95.03 3.19 3.99
1877 123.17 12131 0.00 -0.02 93.77 93.96 10.10 10.63
1878 117.39 11554 -6.54 -6.33 97.33 97.88 -5.93 -4.53
1879 105.24 103.73 18.14 17.67 86.46 88.14 4568  42.33
1880 119.87 117.59 9.94 9.77 119.32 118.38 14.85 16.10
1881 125.80 123.31 253 2.67 128.79 128.72 12.07 11.01
1882 124.01 121.70 0.70 0.75 135.37 134.03 -8.93 -9.82
1883 118.45 116.39 4.27 4.36 116.61 114.18 -4.76 -3.75
1884 118.00 116.05 2.58 2.68 105.47 104.14 -6.27 -5.18
1885 11546  113.70 9.64 9.23 94.82 94.41 3.08 6.74
1886 121.30 119.02 2.13 2.05 94.54 97.06 5.77 5.88
1887 118.48 116.23 5.13 5.21 96.22 98.60 4.36 4.03
1888 119.05 116.91 9.18 9.05 93.79 94.99 7.54 8.05
1889 12420 121.86 5.10 5.45 95.11 96.65 8.60 10.10
1890 125.15 12321 6.54 6.60 97.26 100.38 4.09 4.29
1891 127.81 125.93 -0.19 -0.86 95.86 98.97 3.93 4.07
1892 122.17 11955 3.59 3.70 94.18 97.26 12.45 13.08
1893 121.22 118.72 -4.63 -4.11 99.35 102.58 -4.12 -6.21
1894 110.53 108.78 6.78 6.98 89.88 90.45 4.09 5.04
1895 113.23 111.59 2.98 2.75 89.82 91.02 9.26 9.56
1896 111.86 109.98 0.30 0.59 93.22 94.66 -2.38 -2.18
1897 107.40 105.88 3.63 371 86.95 88.31 -7.39 -5.35
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Table A2
Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) Statistics
for Indicators of Market and Regional Economic Performance, 1854-1897

Levels 1st Differences

ADF PP ADF PP
Annual Earnings of Mill Operative -2.61 -2.75 -3.41° -4.86"
in New England (EARN)
Market Capitalization in Industrials, -1.53 -2.33 -3.85"° -5.22"
Adjusted for Stock Prices (ICAP)
Market Capitalization for Banks, -0.78 -0.59 -3.17° -4.49”
Adjusted for Stock Prices (BCAP)
Price Index for Industrials -2.71 -2.44 -3.64" =157
(IPRICE)
Price Index for Banks -0.88 -1.83 -3.417 -8.35"
(BPRICE)
Total Returns for Banks -2.12 -5.67" -4.79” -12.57"
(BRET)
Shares per $ of Traded Industrial -1.97 -2.64 -3.88" -7.02"

Capital (LIQUID)

All variables are in logs. The test specifications include constant and trend for the levels
variables (with the exception of BRET which includes a constant only) and constant only for first
differences. The ADF regressions use three lags. * and ** denote rejections of the unit root
hypothesis at the 10% and 5% levels respectively.
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Table A3
Johansen Test Statistics for Cointegration, 1854-1897

Trace (n,) Max. Eigen. (C,) Coint. Vector
System r=0 r<1 r=0 r<1 r<2 o, =1
ICAP, BCAP, and LIQUID (K=2) 5745 923 17.22 631 202  1,9.409,-10.868

IPRICE, BRET, and LIQUID with 43.55" 22.25 21.30 15.38 6.87 1,-0.866,-0.092,.008
trend (K=3)

EARN, IPRICE, and LIQUID 39.85" 14.14 25717 831 5.83 1,-0.757,-0,563
(K=3)

EARN, IPRICE, and BCAP (K=3) 36.76" 18.33" 18.63° 12.65 5.68" 1,-1.525,-0.205
EARN, IPRICE, and ICAP (K=3) 33.63" 9.66 23.97" 5.62 4.04 1,-1.292,-0.561

Each system includes the variableslisted in the left column. K isthelag at which the levelsterms enter the test
regressions. The columns labeled r=0 test a null hypothesis of no cointegration, whilether<1 (r<2) columnstest
anull of a most one (two) cointegrating vectors. * and ** denote rejections of the null at the 10% and 5% levels
respectively, with appropriate critical values from Osterwald-Lenum (1992), Tables 1 and 2*.

42



