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Advances in Communication Technology 
and Growth of the American Over-the-

Counter Markets, 1876–1929 
  

J. PETER FERDERER 
 
The rapid development of the nationwide telephone network following the expi-
ration of the Bell patents in 1894, along with expansion of private wire telegraph 
networks, created the “nerve center” necessary for rapid growth in the decentral-
ized, dealer-intermediated, over-the-counter security markets. Using member-
ship roles from the National Quotation Bureau—the predecessor of the 
NASDAQ—I link growth in the number of dealers to the expansion of these 
communication networks prior to World War I. Moreover, trading activity on 
the organized stock exchanges fell during this period, suggesting that these tech-
nologies provided a competitive advantage to the over-the-counter markets. 
 

econdary security markets play an important role in economic de-
velopment by making bonds and stocks liquid and facilitating price 

discovery. Historically, two different mechanisms have been used to fa-
cilitate trading: the organized exchange and over-the-counter (or unor-
ganized) markets. This article explores the competition between these 
two trading mechanisms during the telecommunications revolution of 
the late nineteenth and early twentieth centuries. 
 Organized exchanges, such as the New York Stock Exchange, in-
crease the efficiency of security trading by mitigating information prob-
lems. First, their centralized location reduces search costs. Second, they 
decrease information asymmetries by imposing listing requirements on 
traded issues. Third, exchanges reduce counterparty risk by restricting 
trading to member brokers. Finally, exchanges provide transparency to 
investors by publicizing transaction prices and quantities. 
 Over-the-counter markets, such as the modern NASDAQ Stock Mar-
ket, provide an alternative trading mechanism. In contrast to the stock 
exchange, buyers and sellers do not communicate their interest to trade 
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at a central location. Rather, transactions are facilitated by a decentral-
ized network of dealers who “make markets” by buying and selling se-
curities for their own account and earn the spread between their bid and 
ask prices (in contrast to the fixed commission of the exchange broker). 
For much of their history, over-the-counter markets were unregulated, 
dealers faced low entry barriers, and transaction prices and quantities 
were private information.1 
 As Robert Wright has pointed out, over-the-counter markets devel-
oped rapidly in the United States during its early history. The first in-
formation revolution—the expansion of the postal service and commer-
cial press during the late eighteenth century—played an important role 
in this growth by increasing information flows and reducing informa-
tion asymmetries.2 In contrast, the telecommunications revolution dur-
ing the second half of the nineteenth century is widely credited with fos-
tering growth of the organized exchange. Using private wire telegraph, 
brokers routed buy and sell orders to an organized exchange located in a 
distant city. Combining the telegraph with the stock ticker, the exchange 
broadcast information about security trades across the nation. These 
communication systems made organized exchanges more liquid, in-
creased the pace of price discovery, integrated geographically disperse 
markets, and caused exchange trading to consolidate in one location.3 
On this last point, Lance Davis and Robert Gallman have concluded that 
by World War I the New York Stock Exchange “was no longer the first 
among equals; it had become the American securities exchange.”4 
 Although the exchange may have dominated secondary markets, 
there is evidence that over-the-counter markets re-emerged as an impor-
tant trading venue by the 1930s. For example, in 1935 the Twentieth 
Century Fund concluded that: 
 

While attention is likely to be somewhat concentrated upon the more spectacular 
activities of the exchanges, the extent and importance of the unorganized over-
the-counter markets must not be overlooked. Over-the-counter markets deal in a 
far larger number of issues than the organized exchanges. Furthermore, while 
there is no statistical proof, there is good reason to believe that both the value of 
the total issues that are dealt in over the counter and the volume of transactions 
that take place in these issues each year, are but little less than the value of the 
listed issues and the volume of transactions on the exchanges.5 

 
1 The Securities and Exchange Commission began regulating dealers shortly after its creation 

in 1934 and the National Association of Securities Dealers (NASD) was formed in 1938 to act 
as a self-regulatory body.  

2 See Wright, Wealth. 
3 See Garbade and Silber, “Technology”; and Field, “Telegraphic Transmission.” 
4 Davis and Gallman, Evolving Financial Markets, p. 323. Also see Lee, “Future”; and Angel, 

“Consolidation.”  
5 Twentieth Century Fund, Security Markets, p. 269.  
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 By 1963, stock market historian George Leffler observed that over-
the-counter markets were “far more important in dollar volume of busi-
ness than all of the organized markets together” and “very real competi-
tors of the organized exchanges.” On this last point, he noted that sig-
nificant migration had taken place between these trading venues 
because approximately 25 percent of all over-the-counter transactions 
involved listed securities.6 
 Three explanations for growth of the over-the-counter markets have 
been offered in the literature. First, it has been argued that structural 
changes in the American economy created a growing number of small- 
and medium-size businesses seeking finance at the start of the twentieth 
century. Given unit banking and other constraints on the American 
banking system, many of these firms sought financing in security mar-
kets. Because these firms were unable or unwilling to meet listing re-
quirements, or their issues were too small to support exchange trading, 
they traded over-the-counter by default.7 
 Second, the emergence of the institutional investor (banks, insurance 
companies, and so on) may have caused trading to migrate—par-
ticularly for bonds—to over-the-counter markets because institutions 
preferred the opaqueness and price negotiability in this venue.8 Given 
this preference and the presence of network externalities (investors pre-
fer to trade where others trade because these markets are more liquid) it 
is possible that security markets were characterized by multiple equilib-
ria, which were locally stable. According to Bruno Biais and Richard 
Green, this describes security markets in the early twentieth century. Al-
though institutions preferred to trade over-the-counter prior to the 
1920s, they continued to utilize the organized exchange because it pro-
vided greater liquidity. Once the number of institutional investors grew 
large enough, however, a tipping point was reached and trading rapidly 
migrated to over-the-counter markets. 
 Third, it has been argued that advances in communication technol-
ogy provided a competitive advantage to the decentralized over-the-
counter markets, causing them to grow in both absolute and relative 

 
6 Leffler, Stock Market, pp. 402–04.  
7 See Carosso, Investment Banking, chapter 4; and Davis and Gallman, Evolving Financial 

Markets, p. 322. Small issues that traded infrequently were not well suited for the exchange be-
cause there was insufficient commission income for the specialist to maintain a trading post on 
the floor. 

8 Institutions bought and sold securities in large blocks and the transparency of the organized 
exchange could cause prices to move against them. Moreover, the professionalized management 
and frequent market participation of institutions reduced their vulnerability to asymmetric in-
formation. Thus they were more willing to trade in opaque markets than individual investors 
were. See Biais and Green, “Microstructure”; and Pagano, “Trading Volume.” 
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terms.9 The telegraph was important for both trading mechanisms be-
cause it facilitated rapid transmission of individual buy/sell orders over 
long distances. While transaction prices and quantities were not broad-
cast in over-the-counter markets on a stock ticker, trades were (and are) 
intensive in search and negotiation and likely benefited from diffusion 
of the telegraph.10 Moreover, the telegraph helped dealers manage in-
ventory risks more effectively by locating counterparties to rebalance 
their portfolios. Because brokers simply match buyers and sellers and 
do not trade securities for their own account, the exchange mechanism 
does not benefit from this function.11 
 Although the telegraph likely played an important role in the de-
velopment of over-the-counter markets, the diffusion of the telephone 
may have been an even more decisive factor.12 On theoretical grounds, 
the telephone was important for four reasons. First, for many pur-
poses telephone communication is faster and cheaper because it does 
not require the mediation of a Morse code operator. This makes the 
telephone a good search technology and reduces the problem of stale 
quotes. Second, it allows traders to project personality and tone used 
in negotiation.13 Third, the telephone facilitates open-ended commu-
nication and allows dealers to become repositories for qualitative in-
formation (“market color”) about unexpressed order flow (“hidden 
liquidity”).14 By learning trader preferences the dealer can, for exam-
ple, offer sellers a higher price than prevails on the exchange if he 
knows that other customers are interested (but unexpressed) buyers. 
Finally, the telephone can be used by investors to establish reputa-
tions as liquidity-based traders. This reduces the risk to dealers that 
 

9 Speculation about this linkage was provided in the first substantive study of dealer markets 
published in 1958, but was not explored further. See Friend, Hoffman, and Winn, Over-the-
Counter Securities Markets, p. 112. With the recent proliferation of electronic communication 
networks (ECNs) such as Archipelago and Instinet, economists have begun to reexamine the 
role of technology in the competition between trading venues. See Stoll, “Electronic Trading.” 

10 Duffie et al. model search and bargaining features of these markets and show that advances 
in communication technology that lower search costs reduce bid/ask spreads. See Duffie, Gar-
leanu, and Pedersen, “Over-the-Counter-Markets.” Also, see Rust and Hall, “Middle Men.” 

11 See Stoll, “Electronic Trading”; and O’Hara, Market Microstructure Theory. Although the 
specialist periodically trades for his own account to maintain market continuity, this function is 
much less important for the exchange.  

12 George Leffler suggested that the telephone played such an integral role in these markets 
that they should be renamed the “over-the-telephone” markets. See Leffler, Stock Market, p. 402. 

13 A growing body of literature has shown that “small talk” improves the negotiation process 
because it helps create an atmosphere of trust, which allows both parties to capture the entire 
cooperative surplus available. In one experimental study, law students who negotiated a com-
mercial transaction with a student at another university using e-mail were four times less likely 
to reach an impasse when their e-mail exchanges was proceeded by a brief get-to-know-you 
telephone conversation. See Nadler, “Rapport.” 

14 See Grossman, “Informational Role”; and Barclay et al. “Automation.”  
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they will be left holding the bag and allows them to offer lower 
spreads.15 
 Previous research has shown that advances in communication tech-
nology have caused over-the-counter markets to grow at the expense of 
organized exchanges. For example, Tom Arnold et al. argue that de-
creased costs of cross-continent telephone service between 1926 and 
1940 and the development of the open-end teletype in 1935 enabled 
over-the-counter markets to compete effectively with regional ex-
changes as a trading venue for the securities of local companies.16 In re-
sponse, the regional exchanges innovated (employing new technology, 
reducing transfer taxes, extending trading hours, and merging) and took 
business away from the NYSE. Others have shown that the NYSE’s 
edge for trading of comparable securities was eliminated after the 
NASDAQ system was formed in 1971.17 
 This article examines the impact of the telegraph and telephone on 
over-the-counter markets during the late nineteenth and early twentieth 
centuries. One difficulty in doing so is that, in stark contrast to the or-
ganized exchanges, little historical record exists for over-the-counter 
markets because trading in this venue was largely private. To circum-
vent this measurement problem, this article uses two previously under-
utilized data sources. The first is a directory of financial firms, Security 
Dealers of North America, which provides information about the tele-
communication networks utilized by brokers and dealers. Second, I use 
membership roles for the National Quotation Bureau (NQB)—an or-
ganization created early in the twentieth century, which collected and 
disseminated price quotations in over-the-counter markets—to track 
growth in the number of dealers. 
 The article provides three main findings. First, I show that over-the-
counter markets expanded dramatically in the decade prior to World 
War I. This conclusion is supported by the explosive growth in the 
number of NQB dealers observed during this period and a great deal of 
anecdotal evidence. It contrasts with previous research, which has con-
cluded that over-the-counter markets took off in the 1920s. 
 Second, I argue that trading for some securities migrated to the over-
the-counter markets from the organized exchanges prior to World 
 

15 See Seppi, “Equilibrium Block Trading.” It has been shown that a significant portion of 
NYSE bid/ask spreads are due to asymmetric information. See Glosten and Harris, “Estimating 
the Components.”  

16 See Arnold et al., “Merging Markets.” 
17  Hamilton, “Marketplace Fragmentation.” During the first years of its operation, the 

NASDAQ (National Association of Security Dealers’ Automated Quotation) system provided 
and electronic bulletin board where dealers posted quotes. Trades were then negotiated over the 
telephone.  
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War I. This is evidenced by reduced turnover on the exchanges, falling 
prices of exchange seats and commentary of contemporary observers. 
This finding suggests that growth of the over-the-counter markets did 
not simply result from an increasing number of securities that were unfit 
for exchange trading. Rather, it appears that technological changes con-
ferred a competitive advantage to dealer-inter-mediated trading during 
this period. 
 Third, I link growth of the over-the-counter markets to the diffusion 
of telegraph and telephone technologies. In the former case, I show that 
dealers in over-the-counter markets were intensive users of private wire 
telegraph during the first part of the twentieth century. In some cases 
dealers created their own private wire networks. For example, National 
City Bank of New York created a large private wire network, which it 
used to act as a market maker for government bonds by the turn of the 
century. In other cases, dealers utilized networks established by large 
investment banking syndicates to place new issues around the country. 
Finally, there is evidence that exchange brokers subsidized over-the-
counter trading by allowing dealers to communicate on their wire net-
works at little cost. 
 The diffusion of the telephone also correlates well with growth of the 
over-the-counter markets. Although the telephone was invented in 1876, 
it was not until the Bell patents expired in 1894 that network competi-
tion between Bell and independent telephone companies lowered the 
cost of telephone service, spurred technological progress, and increased 
the density and reach of telephone networks. This finding suggests that 
the diffusion of the telephone—in addition to the growth in the institu-
tional investor—pushed American financial markets to a new equilib-
rium and caused rapid growth of the over-the-counter markets. 
 Finally, institutional factors influenced the competitive balance be-
tween these trading venues. While restriction of NYSE trading to mem-
ber brokers reduced counterparty risk, it also allowed them to form a 
cartel and maintain minimum commissions.18 This collusive behavior 
caused other markets to challenge the NYSE, and these threats were 
strengthened by the telegraph and telephone, which allowed rivals to 
free-ride on the NYSE’s price discovery services. For example, the 
Consolidated Stock Exchange of New York began trading NYSE-listed 
stocks in 1885 on the basis of price quotes from the floor of the NYSE 
transmitted to the Consolidated using the telegraph and stock ticker.19 
 

18 See Davis and Neal, “Micro Rules”; Davis, Neal and White, “How it all Began”; and Neal 
and Davis, “Evolution.”  

19 See Mulherin, Metter, and Overdahl, “Prices”; Brown et al., “Competing with the NYSE”; 
and Garvy, “Rivals.” The Consolidated could charge lower commissions and attract trading vol-
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While the NYSE eventually repelled that challenge, over-the-counter 
markets, armed with the telephone, proved to be a stronger adversary in 
the long run. The private nature of these markets made them less visible 
targets for retaliation by the NYSE and dealers were not constrained by 
membership requirements or floor space.20 Thus over-the-counter mar-
kets had the potential to grow rapidly in response to technological 
change. 
 

THE DIFFUSION OF TELEPHONE SERVICE 
 
 Whereas the impact of the telegraph on financial markets has been 
studied extensively by economic historians, much less attention has 
been paid to the telephone. I begin to explore its role in this section by 
examining the diffusion of telephone service during the late nineteenth 
and early twentieth century. 
 The early history of the telephone can be split into four periods. For 
most of the 18 years following its invention by Graham Bell in 1876, 
the American Bell Telephone Company enjoyed a monopoly in the 
market for telephone equipment and service. A period of intense net-
work competition ensued following the expiration of the Bell patents in 
1893 and 1894. Starting in 1907 this competition subsided as the Bell 
System and independent companies began interconnecting their long 
distance networks. Finally, Bell became a regulated monopoly in 1913. 
 According to some economic historians, the monopoly period was 
characterized by high prices, sluggish growth in service, and slow tech-
nological progress.21 This situation changed dramatically when Bell’s 
patents began to expire in 1893 and independent companies, attracted 
by high profits, entered the telephone market. David Gabel and David 
Weiman describe the impact of this competition: 
 

With the expiration of Bell’s patents, independent manufacturers often matched 
Bell’s own standards in station apparatus and deployed new technologies, such 
as the handset and the automatic switch, which greatly enhanced service quality 
and reduced operating costs. Independent operating companies developed new 
markets, even within large urban centers, by tapering service quality and prices 
to the varied demands of residential and business customers. They would even 
contest Bell’s control over the lucrative business market in many metropolitan 
centers.22 

                                                                                                                     
ume away from the NYSE because it did not have to incur the costs of establishing the price 
discovery mechanism. 

20 For a discussion of the physical constraints on exchange trading, see Davis et al., “Highest 
Price.”  

21 See Richard Gabel, “Early Competitive Era.” 
22 Gabel and Weiman, “Historical Perspectives,” p. 76. 
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TABLE 1 
TELEPHONES PER 1,000 POPULATION: RATES OF GROWTH, 1885–1929 

 Years  Percent Growth  

 1885–1893  4.6  
 1894–1907  20.6  
 1908–1912  5.5  
 1913–1917  3.9  
 1918–1929  3.1  
Sources: U.S. Department of Commerce, Historical Statistics, vol. 2, p. 783; and Gabel, “Com-
petition,” table 4, p. 567. 

 
 In response, Bell operating companies improved the quality of their 
service and slashed rates. For instance, the average price of Bell’s local 
service fell by more than 50 percent from $70 dollars in 1894 to $31.3 in 
1910.23 Technological improvements included the replacement of open 
wire (which was susceptible to signal disruption caused by inclement 
weather) with cable, the development of vacuum tubes and circuitry to 
amplify signals and carrier multiplexing to increase line capacity.24 
 The competition and price declines had a dramatic impact on the dif-
fusion of telephone service. As shown in Table 1, the number of tele-
phones in the United States per 1,000 people grew 4.6 percent annually 
during the monopoly period (1876–1893) and 20.6 percent per year dur-
ing the competitive period (1894–1907).  
 Figure 1 illustrates the relative growth of Bell- and independent-
owned telephones. The number of Bell-owned telephones doubled be-
tween 1885 and 1895 (from 155,751 to 309,502), and it increased by a 
factor of seven (from 309,502 to 2,284,587) from 1895 to 1905.25 The 
growth of the independents was even more impressive, and they owned 
almost as many telephones (3.0 million) as the Bell System (3.1 mil-
lion) by 1907. In New York City alone, the number of telephones rose 
from 56,000 in 1900 to 810,000 in 1908. By 1910 there were more tele-
phones in New York City than in France, Belgium, Holland, and Swit-
zerland combined. 
 The presence of network externalities helps explain the explosive dif-
fusion of the telephone.26 Because the value of a telephone network to a 
subscriber is a function of the number of others connected to it, tele-
phone companies had an incentive to expand their networks. Thus from 
the beginning, AT&T, a Bell subsidiary, attempted to build a long dis-
tance network by linking Bell-controlled local and regional exchanges 
 

 
23 Ibid., p. 77. 
24 See Fagan, History, p. 262; and Gherardi and Jewett, “Telephone Communication,” p. 51. 
25 Federal Communications Commission, Proposed Report, table 7, p. 49. 
26 See Economides, “Network Economics”; and Mueller, Universal Service.  
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FIGURE 1 
NUMBER OF TELEPHONES IN THE UNITED STATES 

 
Source: Reprinted by permission from Gherardi and Jewett, “Telephone Communication,” 
p. 89. 

 
using toll lines. After the Bell patents expired, AT&T refused to con-
nect with the independents, and they were forced to build their own 
long distant networks. These rivals were under considerable pressure to 
build a critical mass of subscribers or risk domination by others. Conse-
quently, they pursued aggressive pricing and investment strategies to 
increase the value of their networks.27 
 This competition diminished beginning in 1907 when AT&T and the 
independents began interconnecting their long distance networks (see 
 

27 In 1900 there were 300,000 miles of toll circuits in the Bell System and ten times that 
amount by 1926. Fagen, History, p. 347. 



10 Ferderer 
  
Figure 1). According to Gabel and Weiman, both sides saw the futility 
of network competition and sought a more cooperative arrangement. 
Moreover, their business customers demanded more connections and 
supported monopolization of the telephone market by the Bell System 
to achieve this goal.28 Interconnection was achieved either through the 
absorption of independents into the Bell System, or it was mandated by 
state regulation.29 Interconnection reduced the pressure on Bell and the 
independents to expand their networks and, as seen in Table 1, the 
growth rate in the number of telephones fell dramatically after 1907. It 
fell even more when Bell became a regulated monopoly in 1913. 
 

THE ROLE OF PRIVATE WIRE NETWORKS 
 
 Prior to the invention of the telephone, the telegraph was the primary 
medium for long distance communication. Beginning in 1873 exchange 
brokers began to lease private telegraph wires from the main carriers—
primarily Western Union and Postal Telegraph—to provide their cus-
tomers with faster execution and confirmation of orders. Private wire 
service was superior to the “telegram” provided on public wire because 
it was faster, more reliable (for example, priority was given to the resto-
ration of private wire service following outages created by downed 
lines), and provided confidentiality. By adding “drops” and “legs” to 
additional parties off of their main circuits, financial firms could in-
crease the size of these communication networks. 
 The Bell System entered the market for private wire telegraph service 
in the 1880s, and this led to two important advances. First, the Bell Sys-
tem exploited economies of scope because its subscribers could transmit 
both telegraph and telephone signals over Bell circuits.30 They began 
promoting dual use of their wire in 1886, and a year later the brokerage 
firm of L. H. Taylor and Company was the first to utilize it.31 Second, in 
1909 the Bell System embarked on an ambitious research program to 
develop the printing-telegraph.32 This technology was important for se-
curity trading because it eliminated the need for Morse code operators 
and provided an efficient means for transmitting price quotes. 
 The impact of Bell’s entry into the market for private wire service 
was dramatic. By 1904 it supplied 28 percent of the private wire service 
in the United States and 68 percent by 1914. Figure 2 shows the growth 
 

 
28 See Weiman and Levin, “Preying on Monopoly.” 
29 David Gabel examines AT&T’s use of predatory pricing to drive the independents out of 

business. See Gabel, “Competition.”  
30 Gabel, “Private Communication Networks,” p. 38.  
31 Fagen, History, p. 734. 
32 Ibid., pp. 742–43. 
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FIGURE 2 

BELL SYSTEM PRIVATE LINE TELEGRAPH CONTRACT MILEAGE 
 
Source: Reprinted by permission from Fagen, History of Engineering, p. 744. 

 
of the Bell System’s private wire mileage. Between 1890 and 1915 it 
increased by 1,750 percent. It grew even more rapidly between 1915 
and 1920, a period marked by the first use of the teletypewriter in No-
vember 1915. 
 If over-the-counter markets grew rapidly during the early part of the 
twentieth century as a result of advances in communication technology, 
we should observe the emergence of a large number of dealer firms 
making extensive use of private wire networks. To examine this issue, I 
use the Security Dealers of North America (SDNA), a biannual directory 
of financial firms first published in 1922. The directory provides infor-
mation about exchange brokers and over-the-counter dealers including 
the firm’s location, the year it was founded, the number and location of 
its branches, organizations in which it had memberships (e.g., NYSE or 
Investment Bankers Association), its financial functions (broker, dealer, 
underwriter or distributor), telephone number, and whether it had its 
own private wire or was a correspondent on the wire networks of other 
firms. 



12 Ferderer 
  
 I classify firms into three categories. Brokerage firms executed stock 
or bond orders on organized exchanges for a fixed commission. In all 
cases, these firms were members of at least one exchange and not de-
scribed as a “dealer” by the SDNA. Dealer firms, in contrast, bought se-
curities (other than new issues) for their own account offering them to 
their clients in turn.33 These firms dealt in different types of bonds (rail-
road, municipal, public utility, government, industrial, and foreign 
bonds), unlisted stocks, commercial paper, or bankers’ acceptances. 
Many of the larger dealers were also underwriters and distributors and, 
in most cases, members of the Investment Bankers Association of 
America or the Bond Dealers Association of Canada. Our third cate-
gory, hybrid firms, includes those described by the SDNA as both ex-
change brokers and dealers. 
 To understand the use of private wire networks by security dealers, 
it is important to consider how their counterpart in the primary mar-
ket—the investment bank—came to use them toward the end of the 
nineteenth century. At this time investment banks began forming syn-
dicates with out-of-town houses to speed up the distribution of large 
issues.34 The syndicate was an important innovation because it reduced 
the investment banks’ risk of carrying unsold securities. This made 
them more willing to take positions in securities and benefited issuing 
firms by giving them immediate access to capital. The syndicate was 
instrumental in the turn-of-the-century merger boom, which created 
companies such as U.S. Steel, and became common practice by 
1914.35 
 To facilitate communication between syndicate members, investment 
banks created private wire networks. Figure 3 shows the network cre-
ated by W. A. Harriman & Co. and Clark, Dodge & Co.—two large in-
vestment banks with dealer operations. W. A. Harriman had 36 corre-
spondents and four branches on its wire system, which stretched 
through Western New York, Pennsylvania, the Midwest, and as far west 
as Colorado Springs. Using its connection to Clark, Dodge & Co., it 
could communicate with 61 additional firms. 
 

33 Although many of the firms I have classified as dealers were members of an exchange, 
none were described as a “broker” by the SDNA. The division between exchange brokers and 
over-the-counter dealers is imperfect because specialization was not always complete. As Friend 
et al. point out, however, exchange brokers served primarily on an agency basis, whereas the 
dealer in over-the-counter markets “usually acts for his own account on a principal rather than 
an agency basis, i.e., as a dealer rather than as a broker.” Friend et al., Over-the-Counter Mar-
kets, p. 107. In 1917 Lawrence Chamberlain noted that, “. . . a house marketing investment se-
curities may have a seat on one of the exchanges, but it is accepted and understood that the firm 
specializes in one or the other of these two forms of business.” Chamberlain, Principles, p. 514. 

34 Carosso, Investment Banking, chapter 3. 
35 Ibid., p. 78. 
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FIGURE 3 

A PRIVATE WIRE NETWORK IN 1922 
 
Source: Securities Dealers of North America. 

 
 Importantly, while this network could be used by W. A. Harriman to 
distribute new issues rapidly and reduce underwriting risk, it could also 
be used by Harriman—and others linked to it—to manage inventory 
risk incurred when serving as a dealer in over-the-counter markets. In 
essence, financial firms could use the same wire to offer liquidity ser-
vices in both primary and secondary markets. As the cost of the com-
munication networks fell and they became more expansive, dealers 
could bear more risk, and this should have increased their willingness to 
make markets. 
 To assess the use of private wire networks by brokerage and dealer 
firms, Table 2 shows those with the 30 largest private wire networks in 
1922 measured by the number of primary nodes (i.e., the number of cor-
respondents and branches directly connected to the firm’s wire). The 
majority (18) of these “wire houses” had their headquarters, or network 
hub, in New York City. Chicago had the second largest number of hubs 
(6), followed by Boston (4), Philadelphia (1), and New Orleans (1). The 
30 largest firms were directly connected to 831 other firms through their 
private wires. Approximately 60 percent (500 of 831) of the connec-
tions were with correspondents, and 40 percent (331 of 831) with 
branches. Interestingly, brokerage firms ran their wire to correspondents 
more frequently than to branches (303 versus 127 nodes), whereas 
dealer firms linked to branches more frequently than to correspondents 
 

W. A. Harriman 
New York City 

Babcock, Rushton
Chicago 

Chicago (2) 
New York (2) 

Cohen 
New York 

Philadelphia
Boston (2)
Rochester

Chicago

Tucker, Bartholemew
New York 

Manchester, NH

Clark, Dodge 
New York City 

Curtis, Senger 
Boston 

Boston
Springfield
New York
Chicago

Lee, Higginson
Boston 

New York

Boston
Worcester
Portland, ME
Providence

Buffalo
Pittsburgh
Detroit
Grand Rapids
Chicago
Milwaukee

Cleveland 

New York (4) 
Boston 
Rochester 
Buffalo 

Newark 
Philadelphia (3) 
Baltimore (2) 
Washington, DC 
Chicago (4) 
St. Louis 
Colorado Springs 

Syracuse
Buffalo

Pittsburgh (2)
Sharron, PA
Youngstown

Canton
Cleveland
Columbus
Cincinnati
Dayton (2)

Detroit
Indianapolis

Louisville (2)
Chicago (5)

Milwaukee (2)
St. Paul

Minneapolis (2)
St. Louis (4)

Kansas City (3)
Colorado Springs (4)

Potter 
Boston 

Rochester
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(154 versus 72 nodes). One explanation for this difference is that inven-
tory and asymmetric information risk associated with underwriting and 
dealing necessitated the increased control achieved through branching. 
 Did dealer firms make extensive use of private wire networks? The 
two largest networks each had 58 primary nodes. One was assembled by 
Hornblower & Weeks, a Boston-based underwriter, which operated as 
both a broker and dealer in secondary markets. The other belonged to 
Logan & Bryan, a Chicago-based brokerage firm with a network that 
stretched across the western United States. The next two largest net-
works were operated by brokerage firms, Clement, Curtis & Co. of Chi-
cago and E. F. Hutton & Co. of New York. The fifth position was held 
by W. A. Harriman & Company. Table 2 shows that 12 of the largest 
networks were created by brokerage firms, nine by dealer firms, and 
nine by hybrid firms. The number of nodes on brokerage networks 
(430) was almost twice as large as the number on dealer networks 
(226). 
 Based on these results, it appears that private wire networks were 
more important for brokerage firms. However, two observations suggest 
that this was not the case. First, there is evidence that over-the-counter 
transactions took place on networks assembled by brokerage firms. 
Consider the following: 

 
[A] Chicago broker arranged for one drop in the office of a correspondent in Des 
Moines and another drop in the office of a second correspondent in Milwaukee. 
These two correspondents had frequent transactions with each other over the 
private wire. Neither had any direct dealing with the . . . carrier and neither paid 
for any expense connected with the service except the wages of his operators 
and incidental expenses. The only consideration moving to the lessee from these 
correspondents was the possibility that their trades would stimulate others in 
which the lessee’s services as a broker might be required.36 
 

 This account suggests that the Milwaukee and Des Moines corre-
spondents bypassed the organized exchange and traded over-the-counter 
with each other. Because they did not have to pay for use of the wire, 
the Chicago broker was subsidizing their trading. When brokerage firms 
charged correspondents on a per-trade basis, these tolls were an “agreed 
share of the commission of the brokers who negotiated the trade over 
the private wire” and remained “constant regardless of the number of 
messages necessary to consummate the trade.”37 This type of arrange-
ment would have benefited over-the-counter trading where search and 
negotiation play important roles. 

 
36 Interstate Commerce Commission, “Private Wire Contracts,” p. 746. 
37 Ibid., p. 746. 
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TABLE 3 
NEW YORK CITY FIRMS WITH PRIVATE WIRES IN 1922 

  
Brokerage 

Firms  
Dealer 
Firms  

Hybrid 
Firms 

Total number  32  57  37 
 Stock and bond brokers  32  0  37 
 Bond dealers  0  55  33 
 Unlisted stock dealers  0  4  18 
 Commercial paper dealers  0  7  2 
Number that are branches of out-of-town firms  7  25  11 
Total branches  145  305  106 
Firms with founding date reported  14  40  27 
 Founded prior to 1910  12  23  18 
 Founded 1910–1922  2  17  9 
 Percentage founded 1910–1922  14  43  33 
Source: Security Dealers of North America. 

 
 Second, a different picture emerges when we focus on smaller private 
wire networks. Table 3 provides data for all 128 New York City firms 
listed in the SDNA with private wires in 1922. Importantly, dealer firms 
outnumbered brokerage firms almost two to one (57 versus 32). This re-
sult suggests that smaller dealer firms made more extensive use of pri-
vate wires than their brokerage counterparts. Another interesting finding 
emerges if we focus on the subset of firms that reported the year they 
were founded. Note that 43 percent of dealer firms with wires began 
operation between 1910 and 1922 compared to only 14 percent of bro-
kerage firms. Thus, the firms created during the period when the Bell 
System was expanding its private wire service most rapidly tended to be 
dealers. 
 Two examples illustrate how private wire networks facilitated market 
making by dealers. The first involves the National City Bank of New 
York. Between 1893 and 1906 the number of correspondent banks with 
deposits at National City rose from 116 to 606, and it became the largest 
bank in the country. National City was also a bond underwriter and 
dealer and built a private wire network to expand and integrate these 
functions: 
 

It made bonds more liquid, enhancing correspondents’ ability to use them as 
secondary reserves thus supporting [National City’s] underwriting efforts. To 
facilitate its trading, National City set up a private wire network to receive or-
ders from correspondents.38 

 
 In 1911 National City Bank created National City Company. As a se-
curity affiliate, National City Company could open offices around the 
 

38 Cleveland and Huertas, Citibank, pp. 45–46. 
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country using funds borrowed from its parent and expand its activities 
as an underwriter, distributor, and bond dealer.39 By 1922 National City 
Company had 37 branches located across the country. By 1926 it con-
trolled 11,000 miles of private wire telegraph lines and owned “one of 
the largest private telephone exchanges in the country.”40 
 A second example was C. F. Childs & Co., a Chicago-based govern-
ment bond dealer. Founded in 1911, Childs had offices in five cities in 
1922 and 28 by 1928. C. F. Childs claimed to have the “first transconti-
nental wire system used in the securities business” and that by 1919 
“the telephone, as compared to correspondence and personal visitation, 
became the practice for transacting business.”41 In 1927 the New York 
Times reported that one of Childs’s traders, Irma Eggleston, had traded 
more Liberty bonds since 1917 ($30 billion) than had been traded on the 
NYSE ($14.3 billion) during that same period and that Eggleston, 
“spent a larger part of her day hanging over the telephone . . . rarely see-
ing a customer.42 
 

THE NATIONAL QUOTATION BUREAU 
 
 The organized exchange reduced search costs by providing a physical 
location for traders to meet. At the end of the nineteenth century, in-
vestment houses seeking to trade over-the-counter communicated their 
interest, much as they had 100 years earlier, through advertisements in 
financial publications, daily newspapers, and circulars. To stay abreast 
of the market, investment houses hired statisticians to compile this in-
formation. Seeking to eliminate this redundant effort and create a clear-
inghouse for price quotations, Roger Babson established the Babson 
Statistical Organization in Wellesley Hills, Massachusetts in 1904.43 
Babson published two Monthly Composite Circulars, one for railroad, 
public utility, and industrial bonds and the other for municipal bonds 
and miscellaneous stocks, which he sold to bond houses for $12.50 per 

 
39 Carosso, Investment Banking, p. 277. 
40 Wall Street Journal, 27 August 1926, p. 4. 
41 Childs Securities Corporation, C. F. Childs, pp. 33 and 23. 
42 New York Times, 6 April 1927, p. 29. 
43 An MIT-trained statistician, Babson began his career in 1898 as a compiler of bond circu-

lars for E. H. Gay & Company, a Boston bond house. According to his biographer, he was fired 
after a short time on the job for pointing out to his boss that, according to quotes appearing the 
Commercial and Financial Chronicle, “a bond which [the boss] was selling in Gloucester at 98 
1/4 and interest was being quoted on the unlisted market in New York at 80.” After his termina-
tion, Babson moved to New York, started his own firm and attempted to undercut E. H. Gay and 
other Boston houses by offering bonds at lower prices. See Smith, Yankee Genius, p. 79. Babson 
contracted tuberculosis in 1902 and, “forced to make a living out-of-doors in the country” began 
“the difficult task of getting Wall Street to come to [him].” Babson, Actions, p. 133.  
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month. They showed “who NOW are interested in the securities; HOW 
MANY they desire to buy and sell; and AT WHAT PRICE they will 
trade.” 44 In 1910 Babson claimed that his service had “the largest num-
ber of subscribers of anything of its kind” and was “used by practically 
all bond dealers and bond brokers in America.”45 
 In 1911 Arthur Elliott, a publisher who had once sold advertising for 
the yellow pages of Boston telephone directories, sought to take Bab-
son’s idea one step further by collecting and disseminated quotations on 
a daily basis. 46 Elliott purchased Babson’s organization, created the Na-
tional Quotation Bureau (NQB) in New York City, and was distributing 
daily security lists to five Eastern cities by 1913.47 The lists included the 
names and addresses of dealers along with their “wants” and “offer-
ings.” The lists for stocks were known as the “pink sheets” for the color 
of paper they were printed on, while bond quotations appeared in the 
“yellow sheets.” The NQB later added “green sheets” and “white 
sheets” printed in Chicago and San Francisco, respectively, which con-
tained quotations of dealers outside the Eastern region. The NQB 
earned revenue from subscriptions to the sheets and fees dealers paid 
for placing quotes in them. 
 Assuming a function like that performed by the organized exchanges, 
Elliott sought to protect the NQB quotation system from manipulation. 
One of his concerns was that unscrupulous brokers and dealers could 
create the illusion of demand for a security by placing fictitious quota-
tions in the sheets. To increase the integrity of the quotation system, the 
NQB granted listing privileges to dealers based on personal knowledge 
of their veracity. As the market grew, this became impractical, and the 
NQB developed a system whereby ten adverse votes by incumbent 
firms was sufficient to exclude an applicant.48 To further “police the 
sheets,” the NQB relied on its typists to catch dealers who submitted 
outlier quotes and complaints from subscribers about dealers backing 
away from quotes. 
 Without development of the nationwide telecommunications net-
works, it would have been impossible for the NQB to provide daily 
price quotes. Early stock market historians recognized this point: 
 

 
44 Babson, Bond Offerings. 
45 Ibid. 
46 See http://pinksheets.com/about/history.jsp; and New York Times, 23 October 1960, p. F3. 
47 These included Baltimore, Boston, New York, Philadelphia, and Washington, D. C. 
48 When the Supreme Court ruled that this system violated antitrust laws in 1944, the NQB 

required applicants to submit ten-year histories of key stakeholders and letters of reference from 
two members of an exchange or the Investment Bankers Association. It also imposed minimum 
capital requirements. Securities Exchange Commission, Report of the Special Study, p. 594. 
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The National Quotation Bureau . . . collects and disseminates quotations daily to 
its subscribers . . . Quotations are received from out-of-town dealers via tele-
phone, telegraph, teletype, or air mail . . . A single quotation issue averages 120 
pages. By 6:00 PM the pages have been printed and . . . shipped to various finan-
cial communities for distribution. The next morning thousands of dealers 
throughout the country will have the quotations ready to serve their customers.49 

 
 Initially, distribution was restricted to the East Coast and made possi-
ble by train service. The U.S. Post Office began experimenting with air 
mail in 1911 and scheduled service between New York and Washing-
ton, D.C. was available in 1918. Service to Chicago was available in 
1919 and to San Francisco by 1920.50 
 Historical accounts suggest that the NQB sheets were the security 
dealer’s “daily bible” and the “backbone” of the over-the-counter mar-
kets.51 Interestingly, the NQB enjoyed a “virtual monopoly” as an inter-
dealer quotation service until the 1960s.52 One explanation for this was 
that the value to an individual security dealer of posting quotes in the 
NQB sheets was an increasing function of the number of others who 
posted quotes there. Thus, much as in the competition between compet-
ing stock exchanges or telephone companies, network externalities led 
to a natural monopoly. 
 To quantify expansion of the NQB network, Table 4 shows the num-
ber of dealers who placed quotes in the sheets in 1905, 1914, and 
1924.53 The growth is remarkable. Babson started with just eight dealers 
in 1902 but was publishing the quotes of 374 by the end of 1905. Over 
the next nine years the NQB network grew by more than sixfold with 
the number of dealers hitting 2,302 in 1914.54 Over the next ten years 
the number of dealers climbed to 4,691. Differentiating between 
 

 
49 Dice and Eiteman, Stock Market, p. 107-08.  
50 See http://www.usps.com/history/his2_5.htm. 
51 U.S. Securities Exchange Commission, Report, p. 595. 
52 Ibid., p. 601. The NQB was purchased by Commerce Clearing House in 1963, which, given 

its history in print media, did not invest in computer systems. Consequently, the NQB was sup-
planted by the NASDAQ and other electronic quotation systems. The NQB was resurrected in 
1997 when it was purchased by investors who transformed it into an internet-based, real-time 
quotation service. Harkening back to its early roots, its name was changed to Pink Sheets LLC. 
Pink Sheets caters to small or distressed companies or those seeking to avoid the scrutiny of the 
NYSE or NASDAQ. http://pinksheets.com/about/history.jsp.  

53 The 1905 figures come from the 1906 (first) edition of Bond Offerings, published by Bab-
son. It contains a list of dealers, their addresses, and the securities in which they made markets. 
The 1914 and 1924 figures are from 1915 and 1925 editions of the Yearly Corporation Bond Of-
fering Book, a publication of the NQB. 

54 This rapid growth was noted by Lawrence Chamberlain who concluded in 1912 that: “The 
number of bond organizations is growing so rapidly, and the competition is becoming so keen, 
that the next ten years will probably see the downfall of a considerable number at least of the 
Eastern organizations, where the crowding is most noticeable . . .” See Chamberlain, Work, 
p. 124. 
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TABLE 4 
DEALERS IN THE NATIONAL QUOTATION BUREAU NETWORK 

  1905  1914  1924 

Number of dealers  374  2,302  4,691 
 Branches  n.a.  241  836 
 Percentage branches  n.a.  10.5  17.8
Firm type       
 Banks and trusts  36  185  270 
 Investment houses  338  2,117  4,421 

Sources: Babson, Bond Offerings; and National Quotation Bureau, Yearly Bond Offering Book. 

 
investment houses and bond departments of banks and trusts, we see 
that the former group grew faster between 1914 and 1924. Much of the 
expansion in the number of investment houses occurred because of 
branching. In 1914, 10.5 percent of dealers were branches of other 
firms, and 17.8 percent fit this description in 1924. 
 Figures 4 and 5 illustrate the spatial distribution of dealers in the 
NQB network. In 1905 NQB dealers were located primarily in the 
Northeast and Midwest. Boston and New York had the largest concen-
trations of dealers, with 54 and 119 respectively, and all other cities had 
fewer than 50 each. By 1924, 13 cities had more than 50 NQB dealers, 
Boston and Chicago had more than 250, and New York City had 1,072. 
By that same year the density of the NQB network had increased in the 
Northeast and Midwest and spread westward and to the South. Many 
larger cities with no NQB dealers in 1905 had them in 1924 (Dallas, 
Des Moines, Houston, Louisville, Memphis, Nashville, New Orleans, 
Oklahoma City, Omaha, Portland Oregon, Salt Lake City, and San 
Diego). Los Angeles had one NQB dealer in 1905 and 120 in 1924. By 
1924, many smaller cities were home to NQB dealers and the network 
extended into Canada (Montreal had zero NQB dealers in 1905 and 102 
in 1924) and Europe. 
 National Quotation Bureau efforts in the interdealer market were fol-
lowed by similar initiatives in retail markets. In 1926 the Unlisted Secu-
rities Dealers Association of New York was formed to assist newspa-
pers in the publication of retail quotations. Prior to its formation, 
newspapers collected this information themselves, and there were fre-
quent disparities. The association attempted to eliminate redundant ef-
fort and bring uniformity to the data collection process. Contemporary 
observers suggest that the quality of the retail quotes improved and that 
“business could be done near these prices.”55 
 
 

55 Wall Street Journal, 29 December 1931, “Over-the-Counter Possibilities,” p. 11. 
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FIGURE 4 

SECURITY DEALERS IN THE NQB NETWORK, 1905 
 

Source: Data are from the sources in Table 4. Maps created by Macalaster College cartographer 
Birgit Muehlenhaus. 

 

FIGURE 5 
SECURITY DEALERS IN THE NQB NETWORK, 1924 

 
Source: Data are from the sources in Table 4. Maps created by Macalaster College cartographer
Birgit Muehlenhaus. 
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DID THE OVER-THE-COUNTER MARKETS TAKE BUSINESS FROM 
THE EXCHANGES? 

 
 The reach and density of telecommunication networks expanded rap-
idly in the first two decades of the twentieth century. In addition, there 
was dramatic growth in the number of security dealers during this pe-
riod who were heavy users of the communication technology. Taken to-
gether, these findings suggest that growth in the over-the-counter mar-
kets was driven by technology. However, an alternative hypothesis is 
that they grew simply because there was increased issuance of new se-
curities unsuitable for exchange trading. To test between these hypothe-
ses, I examine whether trading migrated from the exchanges to the over-
the-counter markets during the early part of the twentieth century. If it 
did, there is evidence that the new telecommunication networks created 
a competitive advantage for the over-the-counter trading mechanisms. 
 Given the private nature of the over-the-counter markets, there is no 
historical record of trading volume in this venue. The best historical es-
timate of over-the-counter trading activity in stocks is provided by Irwin 
Friend, Wright Hoffman, and Willis Winn who use stock transfer tax 
receipts to measure exchange and over-the-counter trading volumes.56 
Table 5 provides estimates for select years between 1920 and 1961. The 
sales of corporate stocks over-the-counter in 1920 were $2.5 billion or 
6.8 percent of stock sales on the exchanges. By 1929 over-the-counter 
sales were $22 billion or 16.3 percent of exchange sales. Friend et al. 
conclude that there “seems to be little doubt about the existence of a 
strong upward trend from 1920 to the present in the relative importance 
of the over-the-counter market . . . .”57 
 Unfortunately, transfer tax data are not available prior to 1920 so I 
must rely on more indirect and anecdotal evidence of over-the-counter 
market growth for this earlier period. One indirect measure is annual 
turnover (transaction volume divided by quantity outstanding) for secu-
rities traded on the NYSE. If over-the-counter markets were growing 
simply because more small companies were issuing unlisted securities, 
NYSE turnover should not have been affected. If, on the other hand, 
migration was taking place and securities listed on the NYSE were trad-
ing over-the-counter, NYSE turnover should have fallen. By examining 
turnover of corporate bonds and stocks listed on the NYSE, I can assess 
 

 
56 Friend et al., Over-the-Counter Securities, pp. 108–11. The U.S. government first imposed 

the stock transfer tax in 1920. From total stock transfer tax receipts, Friend et al. subtracted the 
portion due to exchange transactions. The residual amount was divided by the transfer tax rate 
to estimate the transaction volume in the over-the-counter market. Estimates for 1949, 1955, and 
1961 are from the U.S. Securities and Exchange Commission, Report, pp. 546–47.  

57 Ibid., p. 110. 
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TABLE 5 
OVER-THE-COUNTER AND EXCHANGE SALES OF CORPORATE STOCKS 

(dollars in billions) 

  
Over-the-Counter 

Sales  
Sales on All 
Exchanges  

Over-the-Counter Sales as a 
Percentage of Exchange Sales 

1920  2.5  36.5  6.8 
1926  3.5  49.5  7.1 
1929  22.0  135.0  16.3 
1935  2.1  15.4  13.6 
1937  5.6  21.0  26.7 
1939  3.4  11.4  29.8 
1946  10.5  18.7  56.1 
1948  6.7  12.9  51.9 
1949  4.9  10.7  45.8 
1955  14.2  37.9  37.5 
1961  38.9  63.8  61.0 
Sources: 1920–1948 data are from Friend, Hoffman, and Winn, Over-the-Counter Securities 
Markets, p. 109; and 1949–1961 data are from the Securities and Exchange Commission, Report 
of Special Study of Securities Markets, p. 547. 

 
whether migration was specific to particular types of securities or a 
more general phenomenon.58 
 Figure 6 illustrates turnover on the NYSE for listed stocks. It shows a 
sharp decline in the 15 years leading up to World War I. For example, 
turnover exceeded 3.0 in 1901 and stood at less than 0.5 by 1913. Al-
though this downward trend was partially reversed during the specula-
tive boom of the 1920s, turnover never returned to the high levels seen 
at the start of the century. This decline in turnover is consistent with the 
hypothesis that trading in NYSE-listed stocks migrated to other markets 
prior to 1914. 
 Where did the trading activity go? One possibility is that it moved 
to other organized exchanges. Technological and organizational 
changes enhanced the ability of the NYSE to create liquidity during 
the last three decades of the nineteenth century, and this success, along 
with its high commissions, attracted competition.59 One important ri-
val was the Consolidated Stock Exchange. Formed by the merger of 
several smaller exchanges, the Consolidated began trading NYSE-
listed stocks, especially railroad stocks, in 1885. This threatened the 
 

 
58 Transaction volume, measured at par, for corporate bonds was obtained from The New York 

Times. In the early part of the sample, the Times provided volume for “railroad bonds” or “rail-
road and miscellaneous bonds.” Reflecting the growing importance of public utility and indus-
trial bonds, they began reporting transaction volume for “corporate bonds” in 1919. The par 
value of corporate bonds outstanding was obtained from W. Bradford Hickman, Corporate 
Bond Financing. Share turnover was obtained from the NYSE web site, with volume and quan-
tity outstanding measured in number of shares.  

59 See Brown et al., “Competing with the NYSE,” for an excellent discussion of these forces.  
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FIGURE 6 

STOCK TURNOVER ON THE NYSE 
 
Source: NYSE Website.  

 
NYSE because the Consolidated could use the telegraph ticker to free-
ride off of the NYSE’s price discovery mechanism, undercut the com-
missions charged by NYSE brokers, and attract trading volume. The 
NYSE responded by demanding that its members end their affiliation 
with the Consolidated and attempted to remove NYSE stock tickers 
from the floor of the Consolidated. It also created an unlisted depart-
ment to compete for Consolidated business. 
 If the decline in turnover of listed stocks on the NYSE during the first 
15 years of the twentieth century was caused by migration to the Con-
solidated, trading volume on the Consolidated should have risen relative 
to that on the NYSE. However, the evidence indicates that the trading 
volume of NYSE-listed stocks on the Consolidated Exchange fell in ab-
solute terms and relative to the trading volume of common stocks on the 
NYSE during this period.60 This suggests that reduced turnover on the 
NYSE was not caused by migration to the Consolidated Exchange and 
is consistent with the conclusion that the NYSE was able to blunt the 
competitive threat posed by the Consolidated.61 

 
60 See Brown et al., “Competing with the NYSE,” table 3, p. 44. 
61 See Davis and Gallman, Evolving Financial Markets, p. 322. Brown et al., “Competing 

with the NYSE,” conclude that the Consolidated continued to pose a competitive threat to the 
NYSE throughout the 1885–1926 period, despite the decline in trading of NYSE-listed stocks, 
and that this was reflected by lower bid-ask spreads on the NYSE. 
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 Another possibility is that trading of NYSE-listed stocks migrated to 
the New York Curb Exchange. The Curb Exchange grew alongside the 
NYSE during the nineteenth century and provided a venue for brokers 
who did not become members of the increasingly organized and regu-
lated NYSE. The Curb Exchange was an open air market located for 
much of its history on Broad Street near the NYSE. Curb brokers re-
ceived orders from their offices located in the adjoining buildings and 
traded with one another in an open outcry market. The Curb Exchange 
became more organized in 1908, established a listing department and 
fixed trading hours in 1911, and moved inside to a new building on 
Trinity Place in 1921. 
 The historical record does not support the hypothesis that trading of 
NYSE-listed stocks migrated to the Curb Exchange during the early part of 
the twentieth century. Rather, the Curb played a complementary role to the 
NYSE, serving as a trading venue for the more speculative stocks of min-
ing, oil, and industrial companies that could not meet NYSE listing re-
quirements or whose corporate officers were unwilling to open their books 
to NYSE scrutiny. The number of these issues, as well as the number of 
Curb brokers, increased greatly during the first decade of the twentieth 
century due to a merger wave, the development of new industries, and 
stricter listing requirements at the NYSE. According to Ranald Michie, the 
Curb Exchange primarily served as a “trial market” for new issues, which 
Curb brokers stopped trading once they were quoted on the NYSE.62 The 
fact that the NYSE disbanded its unlisted trading department in 1910 when 
the Curb Exchange was becoming more organized provides evidence of the 
symbiotic relationship that had developed between the two exchanges. 
 The decline in turnover on the NYSE during the first 15 years of the 
twentieth century was not limited to stocks. As Figure 7 shows, turn-
over for corporate bonds also fell during this period. It rose during the 
wartime boom and the 1920s, but, as we saw for stocks, corporate bond 
turnover did not return to turn-of-the-century levels. Where did the 
bond trading go? 
 Anecdotal evidence suggests that it migrated to over-the-counter mar-
kets early in the twentieth century. For example, in 1904 one writer ob-
served that: 
 

. . . the bond market on the New York Stock Exchange does not represent much 
over one-fifth of the trading that is carried on in bonds in the New York market. 
Quite certainly, the business that is done “over the counter,” by mail and in per-
son, approximates a greater volume than does the cash business in bonds done 
through the stock exchanges.63 

 
62 Michie, London and New York Stock Exchanges, p. 207. 
63 Wall Street Journal, 4 November 1904, p. 5. 
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FIGURE 7 

CORPORATE BOND TURNOVER ON THE NYSE 
 
 Sources: New York Times; and Hickman, Corporate Bond Financing, appendix A, p. 250. 

 
Similar commentary was provided in 1905: 
 

There is one feature very noticeable about the general bond market. That is that 
the bond houses are getting closer and closer to a monopoly of the bond business 
. . . The figure of $400,000,000 municipal bonds, against $225,000,000 last year, 
largely handled through the bond dealers directly, is a legitimate and probably 
accurate criterion of the “counter” trading during this year.64 

 
 Importantly, 1905 was also the last year that bonds were traded on 
the Consolidated Exchange.65 
 In 1909 Bankers’ Magazine added a new section on bond markets 
and began publishing dealer price quotations. In one article that ap-
peared in 1910, it was noted that: 
 

. . . but it is not on the Board that the real market for bonds exists. It is the “out-
side” trading between the bond houses—the “over-the-counter” business which 
each day largely exceeds the total volume of dealings on the exchange—that 
constitutes the real market for bonds.66 

 
 An article published in July 1911 stated that the NYSE’s dominant 
position was threatened by the “present marked and continuing increase 

 
64 Wall Street Journal, 4 January 1905, p. 5. 
65 Davis and Gallman, Evolving Financial Markets, p. 322. 
66 Moran, “Real Bond Market,” p. 828. 
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of ‘over-the-counter’ trading.”67 In 1918 the New York Times reported 
that “the bulk of the business in United States Government bonds is 
done over the counter, and not on the stock exchange.”68 In 1929 it was 
estimated that trading in New York State and City bonds on the NYSE 
represented less than 1 percent of the total daily transactions in these is-
sues.69  In 1931 one observer noted that “it is a matter of common 
knowledge that the bulk of high grade rail bonds is traded in ‘over the 
wires,’ even though they are listed on the exchange” and that liberty 
bonds gained “marketability” by moving off of the exchanges.70 
 In one of the first books written on over-the-counter markets, pub-
lished in 1917, Lawrence Chamberlain concluded that: 
 

The great system of American bond houses, which has no like in any European 
country, is really an immense exchange in itself, reaching out with its branch of-
fices and traveling representatives over the more settled parts of the United 
States and Canada. This system, with the aid of the telegraph and telephone, ful-
fils for most purposes the legitimate functions of an investment exchange.71 

 
 While Chamberlain noted that a similar network of houses did not ex-
ist for unlisted stocks, he estimated that, “So satisfactory is this system 
of bond-interchange that over 90 [percent] of transactions in listed 
bonds (it is estimated) take place outside of the exchanges.”72 
 Why would investors trade bonds in the opaque over-the-counter 
markets and sacrifice the price discovery provided by the NYSE? As 
Edward Meeker has pointed out, bond dealers often free-rode on the 
price discovery services of the NYSE: 
 

Thus the bond market on the Stock Exchange regularly serves as a guide to the 
usually larger “over-the-counter” market, by reason of its highly perfected price-
quotation system. Leading outside dealers sometimes make a market on the Ex-
change with relatively few bond sales, in order to establish prices as a standard 
for larger dealings outside.73 

 
 Because the Consolidated Exchange was centralized, brokers who at-
tempted to free-ride on NYSE price discovery were easy targets for re-
taliation. This was less true for the decentralized dealers who used the 
telephone to trade over-the-counter from the privacy of their offices. 
 
 

67 Van Deusen, “Center,” pp. 61–62. 
68 New York Times, 23 January 1918, p. 14. 
69 New York Times, 28 July 1929, p. 33. 
70 Wall Street Journal, “Over-the-Counter Possibilities,” 29 December 1931, p. 11. 
71 Chamberlain, Principles of Bond Investment, p. 66.  
72 Chamberlain, Principles of Bond Investment, p. 67. Chamberlain was a principal in a major 

New York bond house so this may not have been a completely objective assessment.  
73 Meeker, World of the Stock Exchange, p. 261. 
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FIGURE 8 
REAL STOCK EXCHANGE MEMBERSHIP PRICES 

 
Note: Prices are highest for the year, converted to real values using the GDP Deflator. 
Sources: Twentieth Century Fund, Security Markets, appendix 12, p. 753; and Balke and 
Gordon, American Business Cycle, appendix B, pp. 781–89. 

 
 It is possible that trading activity moved to organized exchanges in 
other cities rather than to over-the-counter markets. To examine this 
possibility, I compare the real value of membership seats on the NYSE 
and Boston Stock Exchange.74 Figure 8 shows that real seat prices fell 
for both exchanges over the same period that we saw turnover decline 
on the NYSE. Thus the decline in the return to providing brokerage ser-
vices was not unique to those who labored on the NYSE. 
 

CONCLUSION 
 
 The rapid expansion of telecommunication networks following expi-
ration of the Bell patents in 1894 created the “nerve center” necessary 
for dramatic growth in the decentralized over-the-counter markets. The 
telephone created a competitive advantage for over-the-counter markets 
by lowering search and negotiation costs, making transactions less 
anonymous and reducing dealer exposure to asymmetric information, 
and making it easier for dealers to uncover hidden liquidity. I have pro-
vided evidence of this growth and argued that, particularly in the case of 
bonds, it came at the expense of the organized exchange. 
 

74 Twentieth Century Fund, Security Markets, appendix 12, p. 753. The seat price is the high-
est value observed during the year. The GDP deflator used to calculate real seat prices is from 
Balke and Gordon, “Appendix B: Historical Data,” p. 781. 
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 A reoccurring theme in this article is the role of network externalities. 
These forces help explain, during the first part of the twentieth century, 
the concentration of exchange trading on the NYSE, the intensity of 
competition between Bell and the independent telephone companies, 
and the rapid growth of the over-the-counter markets. By their very na-
ture, networks are self-reinforcing and create switching costs for their 
members. However, if a new network is able to develop a critical mass 
through a technological or institutional change, it can expand rapidly. 
The evidence provided in this article suggests that the rapid diffusion of 
the telephone at the turn of the twentieth century propelled the decen-
tralized over-the-counter markets to a more prominent position in the 
American financial system. 
 One interesting question that this article raises is why technological 
change did not cause over-the-counter markets to flourish in Canada, 
the United Kingdom, or other countries. One unique feature of the U.S. 
financial system was the large size of its security markets as a result of 
changes in corporate scale and unit banking restrictions.75 Because the 
United States was more reliant on security markets, it makes sense that 
over-the-counter market development would occur there first. Also, the 
telephone diffused much more rapidly in the United States during the 
early part of the twentieth century than in other countries. This could 
also explain the differential pattern of over-the-counter market devel-
opment. 
 Failure to account for growth of the over-the-counter markets has led 
scholars to miss-measure financial development. For example, 
Raghuram Rajan and Luigi Zingales use measures of stock exchange 
turnover to argue that the countries of continental Europe were more fi-
nancially developed than the United States in 1913.76 This conclusion 
ignores the fact that development of over-the-counter markets early in 
the twentieth century caused trading of some securities to move off the 
organized exchanges. My findings suggest that the lower levels of U.S. 
exchange turnover were a sign of superior financial development rather 
than backwardness. 
 Finally, our findings shed light on the link between financial and eco-
nomic development. The telephone undoubtedly contributed to eco-
nomic growth by making labor more productive. However, it may have 
had an indirect effect as well by making secondary markets for a broad 
class of securities more liquid. As liquidity increased, these securities 
became more attractive to investors, and smaller and medium-sized 
companies had greater access to capital. Just as development of the 
 

75 See Calomiris, U.S. Bank Deregulation, p. 49.  
76 Rajan and Zingales, “Great Reversals.” 
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NASDAQ market increased the ability of high-tech firms to obtain fi-
nancing during the 1990s, growth of over-the-counter markets early in 
the twentieth century meant that many new firms could influence the 
American economy with their innovative technologies. 
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