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1 Introduction

Evaluations of quality, often created by third parties and presented in the form of a grade or rat-

ing, may help resolve problems related to asymmetric information and improve the functioning of

markets. Credit ratings, which are ubiquitous in financial markets, are among the most econom-

ically significant example of third-party quality evaluations.1 Yet credit ratings may not actually

reduce information asymmetries, or even provide new information about the risks of securities.

For example, the issuer-pays business model of ratings agencies enables firms to shop for ratings,

distorting their content (see, for example, Becker and Milbourn, 2011; Bolton et al., 2012; and

White, 2013). More importantly, ratings are essentially simplified, letter-graded representations

of publicly available data (Benmelech, 2017). Since financial market participants have powerful

incentives to obtain and process all information relevant to prices, any information-based effects of

ratings would pose something of a puzzle.

A substantial empirical literature has nonetheless found that ratings actually do have significant

effects in modern data. Yet the reasons behind these effects are unclear. The role of credit ratings

in financial regulations, corporate contracts and investment mandates, rather than any information

they contain about securities’ risks, may be responsible for their observed impacts.2 Because

the ratings of a security determine the range of investors eligible to own it, and the costs for

some institutions to hold it, they would influence demand for a security even if they conveyed no

new information regarding its likelihood of default. It is therefore not possible to identify any

information-based effects of ratings in modern data, and the distortions resulting from the issuer-

pays business model of ratings agencies likely compounds this problem.

In this paper we study the introduction of the first-ever securities ratings in 1909, a historical

context in which it is actually possible to identify the information-based effects of ratings. In April

of that year, John Moody published a volume containing letter-graded ratings of the bonds of most

railroads, the dominant securities issuers of the time, and offered it for sale to investors. This was,

to our knowledge, the first time that publicly traded securities were systematically rated. Moody

had previously been in the business of selling annual ‘investor manuals’ of financial information on

1For example, total revenues for all Nationally Recognized Statistical Ratings Organizations (NRSROs) in 2019
were about $7 billion (SEC, 2020).

2See, for example, Kisgen and Strahan 2010; Chernenko and Sunderam, 2012; White, 2013; Bernstein, 2017; Bao
et al., 2018; and Bhagai et al., 2020.
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listed companies, but in the wake of the Panic of 1907, he was forced to sell his publishing company,

and ultimately formed a new venture focused on securities ratings. Utilizing novel hand collected

data, we estimate the effects of Moody’s ratings on bond prices and market liquidity.

Several features of the historical environment of 1909 enable us to identify the information

effects of ratings in a way that is not possible in modern data. First, there were no financial

regulations, institutional investor provisions, or firm contractual triggers tied explicitly or implicitly

to ratings.3 Any effects of the ratings could only result from the information conveyed about

securities. Second, Moody did not adopt an issuer-pays business model; he offered his volume of

ratings for sale to investors, and the railroads whose securities were included in the volume were

unable to influence its content. Finally, the publication of the ratings was unexpected, and presents

an opportunity to observe the response among bonds that had previously traded without any ratings

at all. By contrast, modern ratings are assigned at issuance, and any follow-on rating changes are

both anticipated and driven by value-relevant firm-specific news which may independently influence

prices.

To analyze the effect of Moody’s innovation, we first examine the market yield response to the

publication of the ratings, focusing on cases where they conveyed negative information relative

to investor expectations. We estimate the effects of these negative surprises within a difference-

in-differences design surrounding the publication of the volume. To calculate the surprises, we

sort railroads by their median bond yields, and assign them into quartiles of the pre-ratings yield

distribution. We designate railroads that were given a rating that was lower than the median for

their quartile as having received a negative surprise and analyze the effect of the surprises on the

yields of the railroad’s bonds, in a panel framework with bond and rating-by-time fixed effects,

which enables us to observe convergence within rating levels.

We find that negative surprises produced modest but appreciable changes in bond yields of

about 14 to 26 basis points on an annualized basis, representing about a 2.9 to 5.3 percent increase

relative to average yields. We show that there is no evidence of differential trends prior to the

release of ratings and that yields rose steadily afterwards, consistent with a causal interpretation of

our findings. Confirming the importance of ratings surprises, we also show that the financial press

3Ratings-based regulations were first introduced in the fall of 1931 by the Office of the Comptroller of the Currency
(OCC).
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at the time published tables that compared the yields of different bonds that received the same

rating from Moody, and recommended trading based on the differences.4

The relatively high-frequency nature of the yield response reduces concerns about confounding

events, but it is still possible that the railroads that received negative surprises were different from

the others along unobservable dimensions. If those firms happened to have differential exposure to

a shock that occurred coincidentally with the release of ratings, that could potentially confound

identification. To help address such concerns, we provide similar estimates using only within-firm

variation, by including firm-by-time fixed effects, and utilizing differences in surprises among the

bonds of the same company.

As with modern ratings, we find that Moody’s 1909 ratings were largely explainable from readily

available information. Several competing firms published annual investor manuals containing the

financial statements of public companies at the time, including Moody’s old publishing company.

The data presented in these manuals were detailed enough to calculate the financial ratios and

industry statistics that Moody used in compiling his ratings. We show that the ratings are largely

reproducible using these data. Yet the differential effects of negative ratings surprises on bond

yields survive the inclusion of a wide variety of ratings determinants in our regressions, including

the yields that the bonds had prior to the introduction of the ratings. If ratings were largely

predictable, how then could they have conveyed information to market participants? We posit that

the simplicity and coarseness of the rating system with easy-to-interpret letter grades had an effect

beyond the ratings themselves.

Prior to the introduction of ratings, the reputations of public companies were bolstered by

factors such as the presence of elite investment bankers on their boards of directors (Frdyman and

Hilt, 2017). We find that firms with high income levels, and those connected through their boards

with top underwriting firms, did not experience much of an increase in yields when they received

a negative surprise. These heterogeneous effects suggest that the effects of ratings may have been

substantially mediated by a firm’s reputation.

We also examine the extent to which ratings affect the degree of information asymmetries

among market participants, and can therefore improve the functioning of financial markets. To

4The publication that did this was The Ticker, a magazine aimed at retail investors. We discuss their articles on
the ratings below.
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the extent that ratings are able to reduce these asymmetries, we would expect to see a decline in

market-based proxies such as bid-ask spreads. For bid-ask spreads to tighten, ratings must reduce

the advantage of the most informed traders (e.g. Glosten and Milgrom, 1985). This is plausible

if less-informed investors had higher costs of information acquisition, and benefitted differentially

from the publication of ratings.

To assess the impact of ratings on liquidity, the relevant question isn’t the effect of worse-than

expected ratings, but rather how bid-ask spreads respond to the presence of any rating at all.

To analyze this question, we therefore need a different empirical strategy than what we used for

yields. Fortunately, Moody’s volume did not rate all listed railroad bonds. We compare changes

in the bid-ask spreads of the rated bonds to those of the railroad bonds that were not rated. The

bonds Moody rated were, however, a selected group, with low initial yields and narrow bid-asked

spreads on average. We address this selection problem using an instrument based on Moody’s

rating procedure. Moody’s volume rated all of the bonds of railroads that had at least some high

quality, low-yield bonds outstanding; these were the issues that were of greatest interest to investors.

The railroads that had no such bonds outstanding tended not to be rated. But early twentieth

century railroads often had complex capital structures with large numbers of bonds outstanding,

and sometimes railroads that had high-quality bonds also had some lower-quality bonds, with higher

yields and bid-asked spreads. These latter bonds were rated purely because they were issued by

a railroad with other, more important issues outstanding. We therefore use the average yields

of the other bonds issued by the same railroad as an instrument for whether a bond got rated.

Results using this instrumental variable in a two-stage least squares (2SLS) estimation show that

the ratings resulted in substantially lower bid-ask spreads, consistent with more liquid and well-

functioning financial markets. We also present suggestive evidence that ratings may have increased

the trading of more illiquid securities by small investors.

Taken together, our results imply that Moody’s letter-graded bond ratings constituted an im-

portant and valuable financial innovation, and helped resolve problems related to asymmetric in-

formation. In the wake of the Great Recession, credit rating agencies came under harsh criticism,

and serious concerns were expressed about the quality of the ratings they produce, as well as the

heavy reliance on ratings by both investors and financial regulators. A substantial body of research

concluded that the institutional structure governing the production of modern ratings created per-
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verse incentives that distorted the ratings given to many securities (Benmelech and Dlugosz 2009,

2010; Bolton et al., 2012; He and Strahan 2012; Griffin and Tang 2012). The results of this paper

suggest that when implemented in their earliest and purest form—as an evaluation of securities

that was sold to investors, with no role in regulations and no distorted incentives resulting from the

modern issuer-pays model—ratings were quite influential, and likely beneficial for bond markets.

We also contribute to the literature on the determinants and effects of bond ratings.5 Recent

contributions to this literature have focused on credit rating refinements—that is, the introduction

of more finely graded ratings systems (Kliger and Sarig, 2000; Tang, 2009). Since the refinements

can be treated as exogenous ratings changes, this empirical strategy isolates the impact of ratings

from the impact of factors that influence ratings. However, this strategy cannot identify any

effects arising specifically from the information content of ratings. Given the importance of ratings

in financial regulations and investment mandates, a change in a rating to a level closer to (or

farther from) investment grade would change the demand for a bond, even if it had no influence

on investors’ expectations of the likelihood of default. Our paper improves on this methodology

by studying the introduction of ratings in an environment in which there were no ratings-based

regulations or investment mandates of any kind. In this sense, our research is closely aligned to a

series of papers examining the effect of exogenous shocks to information production, via reductions

in equity analyst coverage, on secondary markets and firm behavior (Derrien and Kecskes 2012;

Kelly and Ljungqvist 2012; Irani and Oesch 2013; Wei 2013). By contrast to equities, bond ratings

are primarily focused on assessing credit risk, not the growth or future performance of a company,

and are therefore more reliant on information that is relatively more accessible to investors.

Our paper also speaks to a theoretical literature that has sought to understand the use of coarse

ratings or grades by information intermediaries. In these models, a third party in possession of

private information will choose to release only a coarse signal to maximize revenue from fees charged

to rated firms (Lizzeri, 1999); to maximize outcomes of graded students (Ostrovsky and Schwartz,

2010); to balance the value of the signal to rated firms and to investors (Goel and Thakor, 2015); or

to expand participation in the rating system (Harbaugh and Rasmusen, 2018), often in the context

of a cheap talk game (eg, Crawford and Sobel, 1982; Martel et al., 2019). None of these models

5See, for example, Kaplan and Urwitz 1979; Hand et al., 1992; Holthausen and Leftwich 1986; Graham and Harvey
2001; Dichev and Piotroski 2001; Vassalou and Xing 2005; Kisgen 2006; Jorion and Zhang 2007; Sufi 2009; and Kisgen
2012.
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bears a close relation to the circumstances in which credit ratings originated. Moody did not did

not possess private information on the railroads he rated, did not charge railroads for rating them,

likely had no reason to seek to influence railroad outcomes, and did not need railroads to be induced

to participate in his ratings system. Instead, Moody systematically analyzed publicly available data

and used his analysis to create a credible, letter-graded ratings system. The influence of Moody’s

innovation suggests that discrete ratings may have simplified the evaluation of data that was widely

available, even in the context of a market in which participants had strong financial incentives to

incorporate information into prices.

Finally, our paper also contributes to a growing literature on the origins and function of early

securities ratings agencies (Chandler, 1956; Sylla, 2002; White, 2013; Flandreau and Mesevage,

2013; Bernstein, 2017; Penet, 2019). The predictive power of historical ratings has also been the

subject of considerable interest (Harold, 1938; Hickman, 1958; Hempel, 1971; Flandreau et al,

2011). Yet surprisingly, the emergence of ratings has received almost no scholarly attention. One

notable exception is Wilson (2011), who analyzes the determinants of Moody’s 1909 ratings. Our

paper focuses instead on empirically estimating the effects that those ratings had on bond markets.

As noted by Sylla (2002), American bond markets functioned quite well prior to the advent of

securities ratings. While not a requisite for the development of markets, we show that ratings

can improve their functioning. It is perhaps not surprising that credit ratings quickly became

ubiquitous, and that they have continued to flourish for over a century.

2 Origins of the First Letter-Graded Security Ratings

2.1 Early Twentieth Century Bond Markets

Well before the introduction of credit ratings, the corporate bond market in the United States

grew to become quite extensive. Figure 1 presents data on the market’s evolution from 1880 to

1910. The left panel shows that total outstanding corporate debt securities grew from $2 billion

to $15 billion over this period (nominal GDP in 1910 was about $30 billion). Railroads dominated

the market throughout the period, although after 1900 the volume of bond issues of utilities and

industrials grew rapidly.

Whereas today, bonds are primarily traded over the counter, during this period they were
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generally listed on the NYSE and traded within a special section of the exchange floor. The

right panel of the figure shows that trading in bonds on the NYSE grew substantially, but not

as rapidly as the volume of outstanding bond issues. Retail investors accounted for most of the

trades executed on the exchange (Meeker, 1930: 260), although institutional investors traded there

as well.6 In general trading was concentrated on a relatively small number of well-known railroad

bonds; the vast majority of NYSE-listed bonds traded only infrequently.

As the bond market expanded, information resources for investors proliferated as well. By the

turn of the twentieth century, several competing firms produced annual volumes of financial data on

major corporations, which included Henry Varnum Poor’s Poor’s Manual of Railroads, Standard

Statistics Service’s Manual of Statistics, and John Moody’s Moody’s Manual. However, these

investor manuals did not provide any assistance with interpreting the information they contained.

They simply presented firms’ financial statements, and offered little if any additional commentary

or analysis. The volumes were sold at a relatively high price, and were marketed to sophisticated

investors—most likely the bond departments of private banks, insurance companies, and commercial

and savings banks—which possessed the requisite knowledge of accounting and finance to analyze

the information presented.7

2.2 Moody’s Innovation and its Reception

In the wake of the Panic of 1907, John Moody was forced to sell his Moody Manual Company. Over

the following year, he established a business focused on providing analysis, rather than just finan-

cial data, to investors. His new Analyses Publishing Company produced its first annual volume,

Moody’s Analyses of Railroad Investments, in April of 1909. The volume provided data summariz-

ing the financial statements of every major railroad, and applied a letter-graded rating system to

their bonds, nearly 1,300 in total. The volume was quite different from a typical investor manual,

in that it included long chapters explaining railroad financial statements and how they should be

evaluated. And whereas typical investor manuals included large amounts of advertising, with ad

sales producing a significant source of revenue (Chandler, 1956), Moody’s volume of ratings con-

6There was also an over-the-counter market in which institutional investors transacted directly with one another
or with a broker over the telephone; this market grew significantly in importance during the 1920s. See Meeker
(1930).

7The list price for most of these volumes was around $12 in 1909. Adjusting for inflation using the CPI, this is
equivalent to more than $350 in today’s money.

7



tained no advertisements at all, which eliminated any possibility that ad spending might influence

its content.

At the time, credit reporting agencies such as R.G. Dun & Co. and Bradstreet’s rated the

creditworthiness of individuals and firms. Moody’s innovation was to develop a quantitative system

to rate the specific bond issues of railroads, in a volume that included clear descriptions of the data

and methods used. Moody’s ratings scale could take 11 different values ranging from Aaa to E,

which offered investors a simple summary measure of the quality of a bond, in a hierarchy that was

easily understood.

The methods Moody employed in his evaluation of the bonds were not new. Many published

guides for investors available at the time noted that the safety of railroad bonds could be evaluated

by comparing their interest obligations to the railroad’s earnings, which, as we will show below,

is essentially what Moody did. In fact, Moody himself published a volume in 1906 that argued

for doing this, and described in detail the approach he would later adopt in his volume of ratings

(Moody, 1906). What was new was that Moody painstakingly calculated these statistics for every

major railroad, and developed discrete thresholds characterizing different levels of safety—his rat-

ings. Other sources had suggested rules of thumb for what constituted a safe bond or a risky bond,

but no investor guide had ever developed a consistent rating system, much less actually applied it

systematically.8

For each railroad in the manual, Moody presented ten years of earnings and expense data,

and compared their values (scaled by mileage) to other railroads in the same region. Moody then

presented simple tables that listed the railroads’ bonds, and offered a rating based primarily on

its ‘factor of safety’—the share of earnings remaining after interest on the bond and all bonds

senior to it had been paid.9 Summary information on Moody’s ratings is presented in Table 1. The

overwhelming majority of the bonds rated in the volume received ratings of Aaa, Aa or A, reflecting

the relatively high quality of the bonds of railroads, which were then the “blue chip” securities.

Moody advertised his volume in the financial press, in the same way that other investor manuals

were advertised. But he also appealed directly to retail investors, taking out a series of ads in the

8Nelson (1907) is an example of the former, and stated that “A first-class bond investment necessitates that a road
should earn double its fixed charges.” Another example is Hall (1906: 32), who stated that “from 60 to 65 percent of
the profits should pay all fixed charges, that is to say, taxes and interest on the funded debt. If 80 percent is required,
an investor should take advice as to the propriety of selling his bonds and going into some other security.”

9See Appendix Table A.1 for an example.
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New York Times that mentioned prominent railroads, and touted the volume’s analysis of their

securities.10 The ratings offered a convenient and comprehensive guide to the quality of different

railroad bonds that was independent from the securities dealers who marketed bonds. As many

commentators noted, this was particularly valuable to small investors (e.g., Johnson, 1909).

Moody’s 1909 volume received high praise in the press for the care with which its statistics

were calculated.11 Some commentary about the volume also noted that the ratings were based

on publicly available information, and that the value of Moody’s system was that it could help

investors evaluate that information.12 Other commentary characterized the ratings as “merely

opinions,” but noted that “have the merit of being presented along with the facts that gave rise to

them.”13

Although we lack detailed sales data, we know the volume sold well, and that major public

libraries and university libraries acquired it. Financial advice columnists commonly recommended

that investors purchase Moody’s volume in response to questions related to valuing securities.14

The volume was also published in London, where insurance companies, who often held American

railroad securities, reported that it was quite valuable.15

Yet investment bankers opposed or even ridiculed Moody’s ratings (Stimpson and Mahoney,

2008). One early analyst noted that the ratings tended to “narrow the price spread between trading

points” and to affect the “original sale of new issues” (Harold, 1938: 16). As the most sophisticated

and best-informed actors in securities markets, investment banks likely profited from the relative

10For example, on page 13 of the issue of 25 May 1909, Moody’s ad states “The Great Northern Railway System
and its Wonderful Earning Power—Lucidly and completely analyzed by JOHN MOODY, in ‘Moody’s Analyses of
Railroad Investments,’ just issued.”

11For example, the New York Times praised its “complete original analyses of all the leading railroad systems,” (30
April, 1909); the Railroad Age Gazette stated that “the work of calculation has been done in a careful and scholarly
way” (30 April 1909); and American Review of Reviews called it “not a manual, but a commentary, ingenious,
painstaking, and authoritative.”

12“The book tries to give for each railway and for each bond the statement which would be asked from the
statistician of a good private banking house by the partners, when the railway or the bond was under consideration.
With the exception of certain kinds of transitory and confidential information which the statistician would probably
possess, the record in this book is as complete as need be, and the book is far better adapted for the use of the
intelligent private investor than is any railway manual that has come to our attention” (Railroad Age Gazette, 30
April 1909).

13American Review of Reviews, vol 39 (1909) p. 757.
14For example, the editors of the popular investing magazine The Ticker recommended the volume in many issues

in 1909 and 1910.
15The Insurance Record of 3 December 1909 noted that “[Insurance companies] expecting a yield of at least 4 per

cent. on foreign investments, would probably in future be disposed to invest in a somewhat lower, but nonetheless
well-secured, class of American railway bonds, and the statistics in Mr. Moody’s book were of great assistance in
forming a fair estimate of their security” (p. 575).
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opacity of some early corporations and their bonds. If ratings did indeed help address asymmetric

information and narrow the spreads associated with trading and underwriting securities, they would

have harmed the interests of investment bankers. Yet the extent to which ratings actually did

produce these outcomes is unclear, and has never been documented.

It is clear, however, that the ratings quickly became influential. In contrast to his ads for the

1909 volume, Moody’s advertisements for later editions simply led with the question: “How Are

Your Bonds Rated?” suggesting that the potential value of bond ratings had become well understood

among investors.16 In a sign of the success of the concept, in 1914 Moody began producing similar

volumes rating public utility and industrial bonds as well. Another indication of the rapidly growing

importance of ratings is that Moody’s competitors also began to publish ratings in their volumes.

The first was Poor’s, which published its first ratings in 1916, then Standard Statistics followed

in 1922, and finally Fitch began to publish ratings in 1923. Each of these firms rated securities

according to a letter-graded scale similar to that of Moody, and each followed Moody in selling the

ratings to investors (rather than having issuers pay for the ratings, as is done today).

2.3 Empirical Predictions

We analyze two potential consequences of the introduction of ratings. The first focuses on the

content of the ratings, and its effect on bond yields. As noted above, prior to the emergence of

ratings investors had access to detailed financial data on all railroads; contemporary commentators

noted that bond yields were influenced by reasonably well-informed assessments of their risks.17

We therefore focus on cases where ratings conveyed negative information relative to investor expec-

tations, as embodied in pre-ratings yields, and test for yield responses to the introduction of the

ratings.

There is evidence that investors may have used Moody’s ratings to guide their bond trading in

ways that are consistent with this hypothesis. Beginning in November 1909, the popular investing

magazine The Ticker began to publish lists of bonds that had recently traded, grouped by Moody’s

rating level. Within each rating level, the bonds were sorted by their yields, with the highest-

yielding bonds at the top. These lists were presented as a “Buyer’s Guide” that showed “the

16Wall Street Journal, 8 March 1912, p. 1.
17For example, Pratt (1908:173) noted that “The prevailing price of railroad bonds bears 4 percent interest, and if

of undoubted standing they command a premium.”
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relative cheapness of principal railroad issues,” suggesting that, within a given rating level, the

lower-yielding bonds were regarded as having unattractive prices.18 For those bonds, their ratings

were likely worse than suggested by their yields, and trading based on the ranking in the table may

have caused their yields to rise.

Our second test focuses on the effects of the ratings on quoted bid-asked spreads for bonds.

As in any financial market, it is likely that problems related to asymmetric information reduced

liquidity, as reflected in the bid-ask spreads quoted by dealers. Trading in bonds on the NYSE was

facilitated by dealers known as specialists, who would make a market in particular issues. Investors

wishing to purchase or sell bonds would place their order with an NYSE-member firm, which would

telephone the order to the NYSE floor, where one of the firm’s brokers would receive it and go to

the specialist who handled trading in that issue to try to negotiate a sale.19

The dealers on the NYSE floor would have had an informational advantage over relatively

uninformed investors, but on the other hand, there were also investors who possessed private

information about market conditions or railroads who had an informational advantage over dealers.

Dealers knew that trades with the former would likely be profitable, but trades with the latter

would likely be unprofitable. The fundamental problem faced by the dealers was they they could

not distinguish the two within the order flow they received.20 This likely widened quoted bid-ask

spreads, an implication that is largely consistent with modern theoretical underpinnings of drivers

of the bid-ask spread (e.g. Glosten and Milgrom, 1985). The introduction of securities ratings

may have improved liquidity by changing the expected value of the informational disadvantage

dealers faced with regard to their counterparties trading on the exchange. If the ratings increased

participation in the market by small investors, who were likely to have been less informed than

the dealers, or if they improved the dealers’ position relative to investors with private information,

then quoted bid-ask spreads would have fallen.

18November 1909 issue, p. 16. Similar tables were printed in each subsequent issue over the following year.
19In some cases the broker might transact directly with one of the other brokers who typically gathered near the

specialists, but more typically the dealer would buy or sell the bond out of their inventory.
20Appendix Figure A.3 illustrates this issue; dealers transacted with brokers on the exchange floor, and the brokers

executed orders sent to them by investors. But the dealers could not know whether particular investors placing orders
were uninformed or possessed an informational advantage.
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3 Data and Descriptive Statistics

Our analysis is based on novel, hand-collected data from various sources. In this section, we briefly

describe our main sources and variables. We provide a more detailed description in the Data

Appendix.

3.1 Bond Transactions

To analyze the impact of securities ratings on bond yields we collect weekly closing prices for all

railroad bonds traded on the NYSE, as reported on the Monday edition of the New York Times.21

We collect these data for a total of two years, centered on the date when ratings were introduced.

We restrict the data to those bonds for which we observe at least one traded price before and after

the introduction of ratings, resulting in an unbalanced panel comprised of 531 bonds corresponding

to 54 different railroads. Table A.1 presents simple summary statistics for these data. About 90

percent of the traded bonds were rated by Moody’s, corroborating our view that the 1909 manual

assigned a credit rating for a large fraction of the railroad systems in the country.

3.2 Market Microstructure

In 1909, a relatively large number of bonds were listed on the NYSE. Each day at 11 AM, the

exchange printed and distributed quotations sheets that included all bid and ask quotations for

listed bonds. Unlike the transactions data, this information was, to the best of our knowledge,

only published in the press at a low frequency, rendering these sources unsuitable for our study.

Instead, we access the original quotation sheets at the archives of the New York Stock Exchange. We

digitized these data at a weekly frequency, for the 22 Wednesdays before and after the introduction

of the ratings. We compute bid-ask spreads with these bonds, which will serve as our principal

measure of liquidity, and restrict our data to the 545 bonds for which we observe at least one

non-missing spread in the 12-week period before and after the publication of the 1909 manual.22

Summary statistics for these data are presented in Table A.3. About 86 percent of the bonds in

our sample were rated by Moody’s.

21The fact that bonds were listed on the exchange at the time enables us to observe prices for actual transactions.
For a discussion of the later shift of bond trading off the exchange see Biais and Green (2005).

22Specifically, we estimate the spread as (ask−bid)×2
(ask+bid)

, and it is therefore expressed as a percentage.

12



There was a clear difference in liquidity and risk between rated and non-rated bonds. The mean

bid-ask spread of the rated bonds was 1.2 percent, whereas it was 2.8 percent for the bonds that

were not rated. In addition, the yields on the rated bonds were 4.4 percent on average, whereas

they were 5.4 percent for the bonds that were not rated. Yet these differences in means mask

substantial variation in the distribution of yields and spreads by rating status. For our analysis, it

is important to note that there is substantial overlap in these distributions, with a high fraction of

rated bonds having yields and spreads similar to those of non-rated bonds. In other respects, such

as amounts outstanding, coupon rates, and (Macaulay) duration, the averages for these two groups

of bonds were relatively similar.

3.3 Ratings and Director Information

We utilize Moody’s 1909 ratings volume to collect the assigned rating, and all the information

pertinent to how these ratings were assigned, at the bond level. We also collect the names of

the directors of all railroads in the sample, from Moody’s Manual of Railroads. As emphasized by

Frydman and Hilt (2017), board interlocks between railroad firms and main financial intermediaries

were common and of importance for easing financial constraints in the early twentieth century. In

our analysis, we study how these relationships affected the impact of the introduction of credit

ratings, by matching the names of railroad directors lists of bankers. For commercial banks and

trust companies, the director names were obtained from the Rand McNally Bankers’ Directory.

Most investment banking partnerships were members of the NYSE; we obtain the names of their

partners from the NYSE Directory. Finally, we use bond underwriting data from the 1913 edition

of the Fitch Bond Book to determine the financial institutions that were the top underwriters at

the turn of the century, and match the directors and partners of those financial firms to the boards

of railroads.

4 Determinants of Ratings

We start by presenting simple summary statistics to illustrate the key determinants of the first

credit ratings. The first four columns of Table 1 present the distribution of letter ratings and

their descriptions for all railroad bonds rated in the 1909 manual. Railroad bonds were considered
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to be relatively safe, with more than 80 percent of the issues being rated A or higher. Yet the

specific rating assigned does appear to have been primarily a reflection of a bond’s expected risk.

While Aaa bonds are “not affected by any normal changes in the earnings capacity of the railroad,”

lower rated bonds, like B, are “[m]ore susceptible to fluctuations.” This is consistent with simple

summary statistics that we construct utilizing information for those securities that are included in

our analysis, presented in the last four columns of the table. Better rated bonds tend to have had

a historically higher factor of safety (earnings available after paying interest in the decade prior to

ratings) and income per mile. They were also more senior and had a lower yield-to-maturity.

Not only were these ratings correlated with many of these simple measures of risk, but the

Ratings Tables in the 1909 manual suggest that some of these metrics, such as the factor of safety,

were used in determining these ratings (e.g. Figure A.1). Moodys based his assessment on many

of these metrics using long-run data spanning primarily the decade prior to the issuance of the

ratings manual (see Figure A.2). In Table 2 we analyze whether simple statistics of the railroads

help explain the observed variation in railroad ratings.

We start by converting bond-level ratings into mean ordinal rankings across all issues within

a given firm, and then we take the average across all issues to estimate an issuer-specific rating.

Similarly, we average other bond-level characteristics. We find that the absolute value of pairwise

correlations between ratings and average factor of safety, pre-ratings yields, salability (a rough

measure of the bonds’ liquidity that was primarily determined by whether a security was listed

on multiple exchanges), and average income per mile, are 75%, 74%, 67%, and 43% respectively.

These are incredibly high pairwise correlations for simple linear measures of each of these factors,

which are derived primarily based on averages of multi-year lagged averages of data originally

reported in firms’ annual financial statements that were then collated and disseminated publicly in

various manuals, primarily at an annual frequency.23 Combinations of these factors easily explain

more than 80% of the total variation in the firm-level ratings with just simple additively separable

linear models, leaving limited room for factors other than public information in explaining the vast

majority of the variation. That the inaugural ratings largely relied on observable firm characteristics

23In unreported analysis we use two competing manuals to reconstruct measures of factor of safety and income per
mile for the 10-year period ending on 1909. These manuals were broadly available at that time, and represent the
type of public information that a prospective investor would have had access to. We find correlations ranging from
0.8 to 0.98 between these alternative sources and the data listed by Moody’s in 1909. This suggests that the most
salient information that Moody’s based his ratings on was actually largely known, or at least knowable.
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may not be shocking though since John Moody tasked himself with rating almost 1,300 bonds. Yet

credit ratings today, though much transformed, are also highly predictable with linear combinations

of a small set of firm characteristics (Benmelech, 2017).

The especially predictive nature of pre-rating yields also motivates our empirical design. Bond

yields can be thought of providing a plausible pre-rating market-based proxy for perceived risk—all

else equal, riskier bonds should have had higher yields. A priori, it is unclear whether ratings

should have any influence on markets above and beyond the information already contained in

yields. To assess this possibility, we first study deviations between Moody’s ratings assessments

from pre-existing market expectations.

5 The First Securities Ratings and the Cost of Capital

5.1 Empirical Methods and Predictions

We study whether Moody’s ratings had any incremental effects, or added any information beyond

what was already contained in bonds’ yields. In order to test for this, we focus on cases in which

the ratings may have surprised market participants when they first came out. We define surprises

as cases in which the rating assigned to a railroad was different from the ratings assigned to other

railroads whose bonds had similar yields. This market-based approach enables us to compute a

measure of the surprise content of the ratings.24

To construct a measure of the surprises, we first compute the median yield to maturity of each

railroad’s bonds. We then classify the railroads into quartiles of the distribution of median yields.

Table 3 presents the resulting yield quartiles and their characteristics. Within each quartile, the

railroads’ bonds had very similar yields. In the second quartile, for example, yields ranged from 4.1

percent to 4.3 percent, indicating that the market regarded these securities as similar. We then look

within each quartile, and identify any railroads whose median bond rating was higher or lower than

the median bond rating of the other railroads. We regard these as cases in which the rating assigned

by Moody was likely to have been a surprise, or contained some new information. We then test

whether railroads that received negative surprises in their ratings saw their yields change relative

24We do not take up the question of the accuracy of the ratings here, but instead focus on the ratings’ immediate
effect on markets. Hickman (1958), however, uses longer-run data to show that ratings had strong predictive power
for subsequent defaults.
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to other railroads with the same rating following the introduction of the ratings. Since bondholders

are primarily concerned about downside risk—that is, they worry primarily about the probability

of repayment and about recovery in default—we focus our analysis solely on negative surprises. If

ratings conveyed new information to market participants, we would expect those investors updating

negatively on their investments to be more likely to react to new information.25

The data in Table 3 indicate that there were many surprise ratings. Whereas 84 percent of

the bonds in the lowest yield quartile received the highest rating (Aaa), 45 and 23 percent of the

railroads in the next two quartiles, with higher yields, also received median rating of Aaa, which

we designate as positive surprises. Similarly, in the third and fourth yield quartiles, in which the

median rating was Aa and A respectively, 20 and 39 percent of the railroads received ratings of

Baa or lower, constituting negative surprises.

We study the effect of these surprises in the context of a model with bond and week fixed effects,

and also controls for rating levels interacted with trends. This enables us to measure convergence

in yields within ratings levels.26 Our initial estimating equation will therefore be:

yijt = αi + γt + δ1negsurprisejt × postRatingst+∑
n

πnRatingLevelni × trendt + εit, (1)

where yijt is the perpetuity yield of bond i issued by railroad j in week t; αi and γt are bond

and week fixed effects; negsurprisejt is an indicator for whether or not railroad j’s rating was

worse than the median rating of the other railroads in the same yield quartile, and was therefore a

negative surprise; postRatingst is an indicator equal to one for all weeks following the introduction

of Moody’s ratings, which occurred on 23 April 1909; RatingLevelnj are indicators for the railroad

rating level assigned by Moody; and trendt is a time trend measured as weeks since the start of the

25Indeed, we do not find much of a robust effect on the yields of railroads that received a positive surprise relative
to those that had no surprise. (Results not shown.)

26Developments in the market for corporate debt that were ongoing at the time when ratings were introduced make
it especially important to control for ratings levels. Appendix Figure A.5 illustrates the time path of the mean yields
of bonds from April 1908 to April 1910, by the level of ratings they were eventually given. The yields of bonds at each
rating level were clearly declining over the year prior to the introduction of the ratings, and the declines were greater
for bonds that received lower ratings ex-post. This reflects a general pattern of declining credit spreads in the market
for corporate debt during the recovery from the Panic of 1907 and the related economic downturn. Any empirical
analysis that simply tested for differences in yield levels or credit spreads following the introduction of ratings would
confound any effect of the ratings with the ongoing trend of declining yields.
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sample. Our key parameter of interest is δ. We cluster standard errors at the bond level.

If ratings conveyed information, we would expect the yields of railroads receiving a negative

surprise (that is, the treated railroads) to increase relative to those issuers receive no surprise or a

positive surprise, after the 1909 manual was released.

5.2 Bond Market Response

5.2.1 Information Provision

Before we present the regression results, we start by comparing the week-by-week evolution in

differential yields. Figure 2 plots the differences in perpetuity yields between railroads that received

a negative surprise and those that did not, over the two years of our data, as estimated from a

regression like the one specified in equation (1) where δ is allowed to vary every week.27 The figure

presents a clear indication that those rating surprises did indeed change bonds’ yields. Importantly,

the difference between the average yield for the bonds of railroads that received a negative surprise

in their rating, and those that did not (conditional on the rating level they would eventually receive)

was stable over time and hovered around zero for the year prior to the introduction of the ratings.

This suggests that there were no differential pre-trends between the two groups, conditional on our

controls. Yet immediately after the introduction of the ratings the difference begins to increase,

with those railroads that received a negative surprise commanding higher yields. This gradual

increase in differential yields stabilizes at about six months after the publication of the manual,

with the yields on bonds whose ratings was a negative surprise being about 20 basis points higher

relative to those of other rated bonds.

Notably, the effect displayed in the figure is not one of an instantaneous, discreet jump, but

rather a slow and gradual increase that starts just after ratings are introduced. This is consistent

with the fact that it may have taken some time for Moody’s volume to reach some institutions

and traders (April 23 is the publication date of the volume, not necessarily the date when it was

received), and that the significance of the ratings and the analysis underpinning the ratings may

not have been understood immediately. Instead, the volume gradually became more influential

27The regression used to produce the estimates in the figure is like Equation (1), except rather than estimating an
average post-ratings effect of a negative surprise, a series of negative surprise × date interactions are included, to
estimate the difference-in-differences relative to the excluded date—the week before the introduction of ratings. The
interactions between the ratings levels and time trends are also included, as are the bond fixed effects.
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over time, and its contents’ influence over bond yields increased accordingly. Still the flat nature

of the relative yield difference prior to ratings and the subsequent sharp change in the slope of

the difference after ratings are introduced using relatively high frequency data, supports a causal

interpretation of the effect of ratings surprises on bond yields.

Importantly, Figure 2 helps rule out the possibility that Moody was simply good at predicting

future changes in yields, and that he simply rated bonds according to his expectations of these price

changes. While the manual was published in April 23, 1909, most of the information it contained

and upon which the ratings were based was as of the end of the railroads’ last fiscal year, which

ended June 30, 1908.28 Since the ratings were computed well before April 23, the timing of the

increase in yields following this date strongly points to a causal effect of the publication of the

ratings on the market.

Next, we formalize the analysis from the figure in Table 4 where we present results from es-

timating variations of equation (1). In column (1), we start by regressing the yield to maturity,

depicted in Figure A.5, on the interaction of a dummy variable equal to one if a firm receives a

negative surprise and a dummy variable equal to one if the secondary market bond yield occurs

after ratings are released. Given that it took about six months for the effect of the ratings to be

fully captured in yields, we present a ‘donut’ specification, where the post-ratings indicator is equal

to one only for the second half of the post-ratings year to estimate the effects.The regression also

includes bond and week fixed effects and rating fixed effects interacted with time trends, Consistent

with the picture presented in Figure 2, we observe a 14bps increase after 26 weeks in the yield of

bonds among firms with negative ratings surprises.

These findings hold across a range of specifications, including utilizing alternative measures

of yields, post-rating windows, and alternative measures of surprises. Focusing solely on those

transactions that occur in the 6-12 months after ratings are released throws out a significant fraction

of the observations, and can potentially affect estimates and standard errors. Yet because the

effects are not immediate, we use a more flexible framework to incorporate the entire post-rating

period. Specifically, in column (2) we interact the negative surprise indicator with a time trend,

and then also with the time trend interacted with a post-ratings variable equal to one for all weeks

28For some companies, Moody’s included a brief description of changes in conditions since the close of the fiscal
year. These often stated that no events of significance had occurred, and even when some where described, the very
latest date for that additional information was January 1, 1909.
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following the publication of the ratings, Thus, this specification allows for the effects of negative

surprises to trend over time, instead of simply focusing on the average effect in the post period,

and also estimates any preexisting differential trends in yields prior to the release of the ratings.

Reassuringly, the results indicate that there was no ongoing differential trend in the yields of bonds

that received a negative surprise, but that a differential trend emerged following the publication of

ratings.

In column (3), we estimate a more parsimonious version of the specification of column (2),

and interact negative surprise only with a variable that measures the weeks since the ratings were

released, capturing the post-ratings differential trend. Yields seem to have increased for all firms

after ratings were released conditional on the rating received, but the effects were significantly

larger for those firms that received a negative surprise. This is our preferred specification, in the

sense that it achieves a good balance between parsimony of the specification and power.

A potential concern regarding these estimates could be that the firms that had negative ratings

surprises also differed along some other dimensions we may only imperfectly observe. If those firms

happened to have differential exposure to some economic event coincidental with the publication

of the manual that not been been sufficiently anticipated prior to the ratings release to be incor-

porated in bond yields, its effects could potentially confound our findings. While we are not aware

of differential exposures to such a concurrent event, we of course can’t dismiss that possibility

completely. To help alleviate those concerns though, we exploit variation in ratings surprises across

bonds within the same firm.

For a given railroad, bonds differed in terms of their market yields as well as the actual ratings

they received. Thus, within the same firm some bonds may have received ratings that were better

than expected given their pre-rating yields, while others could have received a negative surprise

or no surprise. We use this source of variation in column (4), by re-estimating our preferred

specification from column (3), but utilizing instead an indicator for a negative surprise at the bond

level. To estimate this regression, we recalculate the surprises at the bond level, rather than at

the firm level. The results of this specification are very similar to the estimates of column (3), and

addresses concerns that our findings are influenced by the way we aggregate the data to estimate

firm-level surprises.

Finally, in column (5), We investigate whether bonds that received negative surprise ratings
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saw differential changes in their yields after ratings were released, relative to other bonds of the

same firm. This specification allows us to include firm fixed effects interacted with time trends,

and therefore we can remove concerns about any potential time-varying confounds at the firm level.

Again supporting a causal interpretation of our findings, the estimates indicate differential patterns

in bond yields following rating surprises consistent with our prior estimates, although somewhat

smaller.

The results thus far imply that the introduction of securities ratings did indeed change bond

market yields. This is strong evidence that even in the absence of financial regulations based on

ratings, and even in the presence of abundant information on bonds and bond issuers, letter graded

ratings can provide information that has a meaningful impacts on market prices. In appendix Table

A.2, we show that these results are robust to alternative specifications in which we control for the

pre-rating yield quartiles (interacted with trends), rather than ratings (interacted with trends).

That is, whereas our main specifications compare firms with similar ratings whose bonds had

different yields, these alternative specifications compare firms whose bonds had the same yields,

but received different ratings. Using this alternative source of variation, we obtain very similar

results.29

Next, we further analyze our main findings. Though the analysis of bond-level surprises in

Table 4 helps address concerns that firm-level characteristics may be biasing our effects, one may

still worry about these potential biases for our main analysis based on railroad-level surprises.

To address this issue, we study the robustness of issuer surprises to the inclusion of key railroad

characteristics that were potential determinants of credit ratings. To ease comparison, column (1)

of Table 5 simply replicates column (3) of Table 4, our preferred specification based on weeks since.

As we show in Table 2, factor of safety was the most important predictor of ratings of all the

features that Moody’s explicitly took into account in the Ratings Tables. In column (2) of Table 5

we add factor of safety, interacted with weeks since the ratings release. As one would expect, we

find that railroads with a higher average factor of safety saw less of an increase in yields in the post

period. Importantly, the effect of negative surprises is virtually unchanged. In column (3) we show

that the estimated coefficient on negative surprise is also robust to controlling for average income

29Our calculations of yields to maturity are somewhat imprecise, and in appendix Table A.2 we also show that when
we re-estimate our regressions using perpetuity yields (coupons divided by prices), rather than yields to maturity,
our results become much stronger.
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and interest per mile. It is also possible that bonds more or less sensitive to interest rate risk

may have seen yields change differentially. Yet our results are robust to controlling for the average

duration of the railroad’s bonds (see column (4)). It is important to note that the variables we

included thus far are on their own very strong predictors of the actual ratings assigned by Moody’s,

which in turn are one of the two components we use to estimate surprises.

The results in columns (2)-(4) of Table 5 indicate that controlling for ratings predictors linearly

does not have much of an impact of the effects of negative surprises. In column (5) we take this

idea even further, by explicitly controlling for the railroads’ pre-rating average yield, the other key

piece of information we use to estimate surprises. Remarkably, including this measure, as well as

the average pre-rating bid-ask spread as a measure of liquidity, makes barely any dent on the effect

of negative surprises. These results are significant because they suggest that credit ratings may

affect markets beyond the information that would be contained in linear assessments of a bond’s

risk, either those formed from relevant firm or bond characteristics, or from market expectations

(i.e., yields).

In which other way, then, can ratings convey information? One possibility is that the coarse

nature of credit ratings, assigned in buckets each comprising a substantial set of different securities,

may be a more effective way to provide information to market participants, who would otherwise

have to distill an incredibly complex information set. In this sense, our results may be consistent

with the theoretical work that shows that in some contexts coarse signals can be more illuminating

than precise ones, because they can provide more clarity for interpreting the intended message sent

(see, for example, Simon, 1947; Crawford and Sobel, 1982; Martel et al., 2019). Our findings suggest

that in the historical context of the first ever introduction of ratings, what may have mattered was

not only the level of information disclosure, but the manner in which this information was actually

packaged, simplified, and communicated to the market.

5.2.2 Variation in the Impact of Ratings

The results presented in Tables 4 and 5 are remarkable for their consistency. Even when controlling

for firm fixed effects, or for key determinants of the main components of the surprises themselves, the

estimated effects of negative rating surprises are, while modest in magnitude, almost unchanged

and still significant. They suggest that, even in an environment in which market participants
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have strong economic incentives to acquire information about their investments, ratings can still

improve information provision. A natural question then arises: are there characteristics of firms

where information provision via ratings is more or less impactful?

It is a priori unclear for which firms’ or bonds’ ratings would convey new, relevant information

that was not already taken into account by the marginal investor. As we discussed above, surprises

had an impact on yields only when they updated market expectations downwards, consistent with

the idea that bondholders should be primarily concerned with downside risk. This finding suggests,

however, that negative surprises may be less salient for those railroads that had historically had

sufficient high income that debt repayment was not a concern. In columns (1) to (3) of Table 6,

we formally explore the variation in the response of bond prices to ratings based on the income

level of the railroad. In column (1) we revisit our preferred specification from column (3) of Table

4, but we now also interact the negative surprise × weeks since effect with a dummy variable that

takes a value of one for those railroads with above median income. Indeed, we find that the effect

of receiving a negative surprise led to a much more muted response in yields (78 percent less) for

high-income railroads. In columns (2) and (3) we essentially replicate the estimation presented in

column (1) by splitting the data into those firms above median income (in column (2)) and those

below (column (3)). The results clearly indicate that a negative surprise only had a sizable and

statistically significant effect on yields when they were received by railroads with low income levels.

The heterogeneity in the effects of yields by income levels suggest that less constrained, reputable

firms may have been less affected by ratings. We further study this possibility by analyzing whether

connections to prominent financiers also served as a substitute for credit ratings. As shown by

Frydman and Hilt (2017), in the early twentieth century, top underwriters utilized their positions

on railroad boards to monitor those firms, thereby alleviating their financial constraints and helping

firms grow. These tight relationships with bankers were observable by market participants—firms

often advertised their directors and, importantly, the lists of board members were also published in

the financial manuals. In column (4) of Table 6 we therefore allow the effect of negative surprises

in the weeks after the ratings were released to vary by whether the railroad had three or more

connections to the top 10 underwriting firms of the era through interlocks of directors—that is,

those in the top quartile of connections. Once again, we find that negative effect of surprises on

yields was essentially undone for the most connected firms. Finally, we compare the effects of
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negative surprises for the most connected firms (in column (5)) with those railroads that had no

connections to top 10 underwriting firms (in column (6)). Firms with no connections saw a 30

bps annualized increase in yields following a negative surprise, while the effect was much smaller

(0.3 bps annualized) and insignificant for those railroads with a high number of top underwriters

on their boards. These results suggest the role of ratings does appear to be mediated by a firm’s

reputation, such as the signal imparted by the quality of a their underwriters.

6 Ratings and the Functioning of Financial Markets

Our findings so far suggest that coarse ratings can be an effective tool for information provision,

even in the presence of substantial existing information available to those with expertise. While we

have shown thus far that securities ratings appear to alter the cost of capital, their effect on the

functioning of financial markets is less clear.

When Moody’s was discussing his books with traders he was informed by an “old Wall Street

buccaneer...if you begin to flaunt too many facts, there won’t be much inside knowledge left to

work on; you will be spoiling our game” (Moody, 1933: pg. 91). In other words, if the information

provision of ratings was more helpful for less sophisticated investors than savvy ones, it could

reduce the profitability of trading with the average trader. While certainly this appears beneficial

on its surface, the actual ramifications are far less obvious. These ‘buccaneers’ could be a critical

component of liquidity provision in these markets, so their exit could reduce available secondary

market volume. Also market makers, who themselves may count on a sophistication over typical

retail investors, may now find themselves without such an edge. The combination of reduced trading

and fewer noise traders could theoretically (e.g. Glosten and Milgrom, 1985) cause a deterioration

in the functioning of these secondary markets, and with them the primary markets relied on by

firms. On the other hand, writing in 1938 Gilbert Harold claimed that investment bankers felt

despite and because of hurting their profitability, that “ratings tend to narrow the price spread.”

It is therefore an empirical question, but one we can’t approach with the same empirical design.

Indeed, our question is not whether particular ratings can provide information, but rather what

the equilibrium response of the functioning of financial markets is to the presence of ratings at all.
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6.1 Empirical Method and Predictions

To evaluate the effect of the presence of ratings on market liquidity, we need to examine plausibly

exogenous variation in Moody’s propensity to publish ratings. Moody’s book of ratings included

the majority of large railroad systems and some smaller ones too, but it excluded a relatively

small number of NYSE-listed railroad bonds. Though these unrated railroad bonds constitute a

natural control group for the analysis of the effect of the ratings on liquidity, Moody’s choices

over which railroads to leave out were not random. Importantly, bonds of non-rated railroads were

different from those that were rated in some important respects. In Table A.3, we present summary

statistics for the bid-ask spreads of rated and unrated railroad bonds; although there is overlap in

their distributions, the two groups of bonds are clearly different along a number of dimensions.

Our analysis of the impact of ratings on liquidity therefore focuses on bonds that were rated for

plausibly exogenous reasons, rather than for their quality or narrow spreads, using an instrumental

variables framework. Moody’s ratings included all of the issuers of liquid, high-quality (low-yield)

railroad bonds, which were of the greatest interest to investors. However, some of those issuers

also had relatively lower-quality, less liquid issues outstanding—issues that were relatively similar

to the bonds that were not rated. Many of these small, riskier securities became debts of larger

entities because railroads grew in the late nineteenth and early twentieth centuries primarily through

acquisitions. Thus, a relatively safe issuer often ended up with some riskier securities with lower

collateral values. When Moody rated the bonds of a railroad, he rated all of its bonds, not merely

the more liquid or safe issues.30 This meant that lower-quality bonds of railroads that also had

high-quality bonds outstanding received ratings simply because they were liabilities of a railroad

or railroad system with other high-quality bonds outstanding. In contrast, similarly lower-quality

bonds issued by railroads which had no high quality issues were less likely to be rated. We therefore

use the average yields of the other outstanding bonds of the same issuer as an instrument for

whether or not a bond was rated. If the average yield of the other bonds of the same issuer did

indeed influence Moody’s decision to rate a particular bond, but did not cause any changes to its

bid-ask spread in the period after the ratings were introduced, then it represents a valid instrument

30As noted above, the analysis underpinning the ratings required Moody to create a seniority ranking of all out-
standing issues for the railroads he rated, and calculate the available income for each issue. It was therefore quite
natural to rate each issue and the marginal cost of doing so was likely to be very low.
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for whether or not a bond was rated.

More formally, we estimate the instrumented effect of ratings via two-stage least squares:

liquidityit = αi + γt + θ1ratedit × postRatingst + θ2ratedit × trendt + βXit + εit (2)

where liquidityit is proxy for issue i’s liquidity (such as bid-ask spread) in week t; αi and γt are

bond and week fixed effects; ratedit takes a value of one for issues that were rated by Moody’s

for the weeks after the ratings’ release; postRatingst is an indicator equal to one for all weeks

following the introduction of Moody’s ratings, which occurred on the 23rd of April 1909; trendt is a

time trend; and Xit includes various characteristics of issue i, such as its average yield and bid-ask

spread during the period prior to the introduction of the ratings, interacted with a post-ratings

indicator. Since ratedit appears twice in (2), our specification contains two endogenous regressors.

We therefore use two instruments: the average yield of the other outstanding issues of the same

railroad as issue i interacted with the post-ratings period (ȳ−i × postRatingst) and the average

yield of other outstanding issues interacted with a trend (ȳ−i × trendt). The main parameter of

interest is θ1. Our key identifying assumption is that comparing observationally equivalent bonds

of different issuers, the bond belonging to an issuer with other bonds with lower yields is more

likely to be rated. We exploit that increase in likelihood of being rated to study whether receiving

a rating has a causal impact on the bonds’ market liquidity.

6.2 Effects of Getting Rated - IV Results

In Table 7 we present our estimates of the effects of being rated on bid-ask spreads. As a baseline in

column (1) we present the results from an OLS regression of bid-ask spreads on a dummy variable

equal to 1 if a bond was rated, after controlling for issue fixed effects, time fixed effects, pre-rating

mean spread for that issue interacted with a post ratings dummy, and pre-ratings mean yield for

that issue interacted with a post ratings dummy. We also allow for differential trends by rated

status. The estimated value of the parameter θ1 from equation (2) indicates that rated bonds

saw their spreads fall by 54 bps in the weeks following the introduction of ratings. While this is

suggestive of an effect of ratings on liquidity, as we noted previously is subject to selection concerns.

Column (2) of Table 7 presents the same equation estimated via 2SLS, to alleviate bias caused
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by selection effects arising from Moody’s choice of which bonds to rate, while the corresponding

first stages (with matching column numbers) in their entirety are shown in appendix Table A.4.

Consistent with our expectations, the corresponding first stage regressions in column (2) of appendix

Table A.4 show that the estimated parameter on the instrument is large and negative, indicating

that bonds issued by railroads whose other bonds had lower yields were much more likely to be

rated. Specifically, we find that a one percentage point increase in the pre-ratings yields of the

other bonds of a railroad reduced the likelihood that a bond was rated by about 11 percent, after

controlling for the risk and liquidity of that bond prior to the ratings’ release.

The parameters in column (2) Table 7 indicate that the 2SLS estimate of the effect of ratings

on bid-ask spreads is considerably larger than OLS and large in absolute terms—298 bps. This is

in fact larger than the mean value of the pre-ratings spread for rated bonds. It is important to

note, however, that the local average treatment effect (LATE) is on relatively illiquid bonds that

were only rated because they were issued by railroads that had some high-quality issues. While

these estimated treatment effects are substantial, they are actually plausible within this subgroup.

Rated bonds within the top decile of initial bid-asked spreads actually saw their spreads fall by

hundreds of basis points following the introduction of ratings.

To illustrate this point more clearly in columns (2) and (3) of Table 7 we re-estimate our

regressions focusing on only those issues with bid-ask spreads above the median and above the

75th percentile of the pre-ratings distribution, respectively. Despite having higher levels of initial

spreads, we find very similar percentage point declines, implying much smaller percent declines

than in column (2). At the same time, the first stage F-stat rises substantially. This is because,

just as we noted above, the LATE is the average treatment effect for compliers, and the compliers

in our data are likely to be highly illiquid securities. Very liquid, frequently traded securities were

rated no matter what was going on with the other outstanding securities in a firm. By contrast,

illiquid securities, with less market interest, would have been the marginal bonds, and may have

been rated or not, depending on whether the firm had other, more prominent securities.31

These results are consistent with work by Kelly and Ljungqvist (2012), who show in modern

data that proxies for increases in information asymmetry driven by reduced equity analyst coverage

31We address concerns regarding test size distortions caused by weak instruments by including weak-instrument
robust confidence intervals, based on Andrews (2018) and discussed in Andrews, Stock and Sun (2019). These exclude
0 for all IV specifications.
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widen bid-ask spreads. The effect of ratings in our sample was likely quite small for the high-quality

issues that were the focus of Moody’s volume and of investors’ interest, which had very low bid-ask

spreads before the introduction of the ratings. But for the less liquid, higher-yielding issues that

were rated for somewhat arbitrary reasons and had initially very wide spreads, the effect of the

ratings was quite substantial. In summary then, what this evidence suggests is that among those

securities most likely to benefit from improved liquidity (i.e. highly illiquid securities), ratings were

actually able to tighten their bid-ask spreads substantially.

Bid-ask spreads are, of course, not the only measure associated with liquidity and a well-

functioning financial market. In Table 8 we use the same IV approach to study the effects of

ratings on the block size of trades (the number of shares traded when a bond trades.)32 We find

that even though being rated doesn’t seem to change the probability that a bond will trade on a

given day among our compliers (column 1), the number (column 2) and probability (column 3) of

single-lot trades increased (conditional on any trades for that security occurring). As the par value

of most bonds was $1,000, at a time when nominal GDP per capita was less than $500, even a single

lot trade was an immense amount of money. To the extent that small investors participated in this

market, it would likely have been reflected in single-lot trades. Single lot trades were the most

common transaction type in our data (∼21%), and although not all of these trades were initiated

by small investors, virtually all trades by small investors would have been in single lots. While

not as strong or clear as our results on bid-ask spreads, these findings could suggest that ratings

encouraged more trading in illiquid securities (our compliers) among less affluent retail investors.

By contrast, we find no clear evidence of a such a rise among large (≥10) lot trades (column 4),

again suggesting that if ratings attracted increased trading interest for these illiquid securities it

was probably most concentrated among retail traders. Taken together, these results support the

notion that ratings narrowed bid-ask spreads in bond markets and may have also opened up the

trading of more illiquid securities to small investors.

32This data was compiled from the NYSE’s daily reporting of bond transactions, which lists the block size of every
trade. We collect this data for all bond trades for every Wednesday over the same interval of time for which we
collected bid-ask data.
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7 Discussion and conclusion

This paper investigates the effects of the introduction of the first-ever bond ratings. In 1909, John

Moody produced and sold to investors a manual containing letter-graded ratings for the majority

of railroad bonds listed on the New York Stock Exchange. Utilizing a variety of newly collected

data, our analysis shows that this financial innovation improved the liquidity of corporate bonds

and, when ratings conveyed negative information relative to investor expectations, caused a modest

but appreciable increase in their yields. Importantly, there were no ratings-based regulations of

any kind at that time. Our findings therefore suggest that a system that summarizes the credit

risk of individual securities in a small number of groups can help improve the allocation of capital

and the functioning of capital markets, even in the absence of any effects induced by regulations

or contracts.

We also show that, as they are today, the 1909 ratings were quite explainable based on infor-

mation that was public, and easily accessible. One has to wonder then why and how credit ratings

had such an effect on markets. Importantly, the availability of information relevant to assess credit

risk does not mean that investors, particularly those relatively less informed, understood how to

fully utilize it. Our findings loosely point to the potential importance of simplifying extremely

complex and multidimensional information into coarse groupings of ratings, as a more effective way

for information provision.

The role of credit rating agencies has often come under scrutiny. In the wake of the recent

financial crisis, serious concerns were raised about the quality of credit ratings (Benmelech and

Dlugosz 2009, 2010). The results of our paper suggest that when implemented in their purest

form—as an evaluation of securities sold to investors, with no role in regulations and no perverse

incentives created by the modern issuer-pays model—ratings can help improve information flows,

and perhaps even broaden markets by increasing the participation of small, less informed investors.

This indicates that some of the problems identified with ratings following crises may be largely

attributable to the particular institutional structure of the ratings industry as it evolved, rather

than with ratings as a tool for information provision per se.

The introduction of securities ratings in the early twentieth century United States also offers

valuable lessons for financial markets in developing countries today. Ratings were not necessary for
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the development of U.S. bond markets, which had large numbers of listed issues and active trading

in some issues prior to their introduction. Yet in spite of the ample public information available

regarding those bonds and the firms that issued them, the introduction of ratings had significant

effects, influencing the cost of capital and improving liquidity, especially for less well-known firms.

Importantly, Moody’s had an established reputation and went to great lengths to convey the ob-

jective methods underlying the rating assessments. Small financial institutions and retail investors

quickly came to rely on these ratings for their portfolio decisions, and we find suggestive evidence

that participation by small investors increased. This historical precedent suggests that the devel-

opment of credible local ratings agencies in countries today that lack them holds the potential to

help improve bond markets and, consequently, the allocation of capital in the economy.
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Pénet, Pierre. 2019. “Rhetorical Metrics: Building Securities Regulation in America’s Era of
Booms and Busts, 1890-1940.” European Journal of Sociology, 60(1): 69-108.

32



Patt, Edmund S. 1909. The Work of Wall Street. New York: D. Appleton.

Stedman, Stedman, Edmund C., ed. 1905. The New York Stock Exchange. New York: Stock
Exchange Historical Co.

Stimson, David and Christopher Mahoney. 2008. Moody’s: The First Hundred Years. New York:
Moody’s Investors Service.

Sufi, Amir. “The real effects of debt certification: Evidence from the introduction of bank loan
ratings.” Review of Financial Studies 22.4 (2009): 1659-1691.

Sylla, Richard. 2002. “A historical primer on the business of credit rating.” In Levich, Majnoni
and Reinhart, eds., Ratings, Rating Agencies and the Global Financial System. Boston:
Kluwer Academic Publishers.

Tang, Tony. 2009. “Information asymmetry and firms’ credit market access: Evidence from
Moody’s credit rating format refinement,” Journal of Financial Economics 93(2): 325-51.

Vassalou, Maria, and Yuhang Xing. “Abnormal equity returns following downgrades.” Working
Paper, 2005.

White, Lawrence. 2013. “Credit Rating Agencies: An Overview” Annual Review of Financial
Economics 5:93-122.

Wilson, Berry. 2011. “On the information content of ratings: an analysis of the origin of Moody’s
stock and bond ratings,” Financial History Review 18(2): 155-90.

Zook, George F. 1922. “Accredited Higher Institutions,” Department of the Interior, Bureau of
Education, Bulletin, no. 30.

33



1880 1885 1890 1895 1900 1905 1910
0

1

2

3

4

5

6

7

8

9

B
ill

io
ns

 o
f D

ol
la

rs

Total Outstanding Corporate Bonds

 

 
Utilities and Industrials

Railroads

1880 1885 1890 1895 1900 1905 1910
0

100

200

300

400

500

600

700

800

900

1000
NYSE Trading Volume, Corporate Bonds

M
ill

io
ns

 o
f D

ol
la

rs
 (

P
ar

 V
al

ue
)

Figure 1:
Evolution of U.S. Corporate Bond Markets, 1880-1910

Note: The left panel presents the total value of outstanding corporate bonds, at five-year intervals, by sector. The right
panel presents a 3-year trailing moving average of total NYSE bond transactions, expressed in millions of dollars of par
value. Sources: Left panel: The data for utilities and industrials were compiled from the Commercial Financial Chronicle’s
“Investors’ Supplement,” for years prior to 1900, and for later years, from Hickman (1952). The railroad data are from
Hickman (1952). Right panel: for years after 1900, trading in “railroads and miscellaneous bonds” was recorded from the
New York Times “Annual Financial Review.” Data for earlier years was obtained from Stedman (1905).
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Figure 2:
Ratings Surprises and Bond Yields

Note: The figure presents the differences in yields between bonds whose ratings constituted a negative surprise and other
rated bonds—those that either received a positive surprise, or no surprise. The differences plotted in the figure are estimated
from regressions of yield-to-maturity on indicators for a negative surprise interacted with indicators for each week, with
the week prior to the introduction of ratings excluded. The regressions also include bond fixed effects, as well as rating
level fixed effects interacted with time trends (see text). The figure also includes lines representing 95 percent confidence
intervals.
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Table 1:
Moody’s 1909 Ratings

Mean
Factor of Income Seniority Yield to

Safety Per Mile Rank Maturity
Rating Description N Percent (%) (000s) (1=highest) (%)

Aaa The highest class...their value is not
affected by any normal changes in
the earnings capacity of the railroad
itself

461 39.47 83.60 58.94 7.69 4.39

Aa While high-grade...slightly inferior
to those having the first rating...in
security or in salability

295 25.26 76.79 34.49 10.89 4.45

A Although high-grade, ...affected, to
a partial degree, by changing earn-
ing power

238 20.38 70.61 27.59 10.95 4.60

Baa Generally good, but have a specu-
lative tinge...good but second-grade
issues

60 5.14 53.00 26.74 21.67 4.52

Ba Make a moderately favorable show-
ing and are regarded as well se-
cured, but are affected by changing
earning power

52 4.45 54.75 14.06 14.96 4.90

B More susceptible to fluctuations,
and are to be regarded as more
speculative in position

35 3.00 44.07 14.22 15.59 4.84

Caa Almost directly responsive to
changes in earning power, and have
not had the benefit of available
income equal to more than double
the interest

4 0.34 25.67 9.54 17.33 5.44

Ca Approach more strongly to the field
of speculative issues with but mod-
erate security

10 0.86 20.00 11.57 16.50 7.13

C Show but a slight margin in surplus
above the amount required for their
interest, and which are not well se-
cured

8 0.68

D Of doubtful character and almost
purely speculative value

3 0.26

E Defaulted issues..awaiting the re-
sults of reorganizations

2 0.17

Note: Authors’ calculations from data presented in Moody’s Analyses of Railroads Investments, 1909, and from weekly bond prices
reported in the New York Times. N represents the total number of bonds given each rating by Moody; the number of bond issues
for which transactions were found was smaller (438 out of the 1168 bonds listed in Moody’s volume). Factor of safety is the percent
of earnings available after interest on the issue (and other issues with equal seniority) has been paid. Income per mile is average
earnings available for interest, per mile. Seniority rank is the ranking by Moody of the bond among all issues from the same
railroad, with 1 being the most senior bond. The yield to maturity is the average value calculated from closing prices as reported
in the New York Times during the months prior to the publication of the ratings volume.
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Table 2:
Ratings: Pairwise correlations with firm characteristics

Factor # Bankers Pre-Period
Correlations Rating of Avg. Salability on # of Bid-Ask YTM
(firm-level) (Aaa=1) Safety Income (high=1) Board Bonds Spread (mean)

Rating 1
Factor of Safety -0.75 1
Avg. Income -0.43 0.32 1
Salability 0.67 -0.44 -0.21 1
# Bankers on Board -0.09 -0.002 0.22 0.01 1
# of Bonds -0.18 0.42 0.04 0.04 0.11 1
Bid-Ask Spread 0.23 0.10 -0.23 0.36 -0.13 0.14 1
Pre-Period YTM 0.74 -0.49 -0.34 0.43 -0.22 -0.01 0.27 1

Note: This table presents pair-wise correlations between firm-level characteristics that may be correlated with Moody’s inaugural
securities ratings for railroad companies in 1909. Rating is a simple ordinal ranking of a bond’s rating in 1909, with the lowest risk
group (Aaa) denoted as 1, and values increasing in increments of 1 from there (e.g. Aa=2, A=3,...). Factor of safety is the percent
of earnings available after interest on the issue (and other issues with equal seniority) has been paid. Avg. Income is the average
earnings available for interest, per mile. Salability is a simple ordinal ranking of a bond’s salability rating in 1909, with the lowest
risk group (High) denoted as 1, and values increasing in increments of 1 from there. This is Moody’s measure of the ease of selling
that bond given its liquidity. # Bankers on Board is number of top underwriters on firm’s board. # of Bonds is the outstanding
number of bonds for a given firm. Bid-Ask spread is the average difference in our sample pre-ratings period between the bid and
ask prices from the same day at 11 AM, when the exchange printed and distributed quotations sheets that included all bid and
ask quotations for listed bonds. Pre-period YTM is the average yield to maturity calculated from closing prices as reported in the
New York Times during the months prior to the publication of the ratings volume. To map from bond characteristics to firms we
compute the mean value of that variable for the firm across all bonds.
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Table 3:
Railroad Bond Yield Quartiles

Pre-Rating Percent Mean
Yield Minimum Maximum Mean Percent Percent Percent Baa Or Rating Median

Quartile Yield Yield Yield Aaa Aa A Lower (1=Aaa) Rating

1 0.036 0.041 0.040 0.838 0.121 0.000 0.040 1.242 Aaa
2 0.041 0.043 0.042 0.448 0.391 0.161 0.000 1.713 Aa
3 0.044 0.046 0.045 0.225 0.287 0.287 0.200 2.587 Aa
4 0.046 0.065 0.050 0.148 0.205 0.261 0.386 3.466 A

Note: This table presents the distribution of the median yields of the bonds of different railroads, sorted into
quartiles, and the ratings received by the railroads in each yield quartile. Railroads that received a rating below the
median for their quartile are designated as having received a negative surprise.
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Table 4:
Effect of Ratings Surprises on Yields

Yield (Basis Points) (1) (2) (3) (4) (5)

Neg Surprise × Post 14.4***
(4.6)

Neg Surprise × Trend (Wks) × Post 0.51***
(0.19)

Neg Surprise × Trend (Wks) -0.08
(0.15)

Neg Surprise × Weeks Since 0.39*** 0.41*** 0.30**
(0.11) (0.11) (0.15)

Implied 12-Month ATE 14bps 26bps 20bps 22bps 16bps
95% CI, bps [5,23] [7,46] [9,32] [7,36] [1,31]

Bond FE Y Y Y Y Y
Rating FE × Trend Y Y Y Y Y
Week FE Y Y Y Y Y
Firm × Trend FE - - - - Y
Level of Surprise Firm Firm Firm Bond Bond
Post-Period Duration, Weeks 26-52 52 52 52 52
R2 0.890 0.886 0.886 0.887 0.900
Obs 11,423 15,478 15,478 15,220 15,220

Note: This table depicts the effects of “surprises” (i.e. deviations in ratings from the median for those in the same yield
quartile based on their mean yield among all traded bonds prior to the introduction of ratings) on secondary market bond
yields trading on the New York Stock Exchange. Column (1) presents a ‘donut’ specification; we regress yield to maturity in
basis points on a dummy variable equal to one for a negative surprise (Neg Surprise) interacted with a dummy variable equal
to one if the bond transaction occurs 26 weeks after Moody’s securities ratings are released in April of 1909 (Post). This
specification also includes bond and week fixed effects and rating fixed effects interacted with time trends. The pre-period
includes the year prior to the release of ratings, while the post-period includes the period 6 months to 12 months following
their disclosure. Implied 12-month average treatment effects for the primary coefficient of interest as well as 95% confidence
intervals for those 12-month estimates are included below the specification. In column (2) we interact Neg Surprise with
a time trend, and then also with a time trend interacted with an indicator variable for the post-ratings period. Unlike the
‘donut’ of column (1), it includes all 12 months following release of ratings in the post period. In column (3), Neg Surpriseis
interacted with a variable which equals 0 prior to ratings being released and then after is the weeks since they were released
(Weeks Since). Column (4) is the same as column (3), but the surprises are calculated at the bond level, rather than the
firm level. Column (5) is the same as column (4), but also includes Firm × Trend fixed effects, so that only the within-firm
variation is used to estimate the effect of the surprises. Standard errors clustered at the bond level are in parentheses.***,
**, and * denote significance at 1%, 5%, and 10%, respectively.
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Table 5:
Effect of Surprises, Controlling for Rating Predictors

Yield (Basis Points) (1) (2) (3) (4) (5)

Weeks since ×
Negative surprise 0.39*** 0.37*** 0.37*** 0.37*** 0.36***

(0.11) (0.12) (0.11) (0.11) (0.11)
Factor of safety -0.009*** -0.010* -0.010** -0.011***

(0.004) (0.005) (0.005) (0.005)
Average income 0.00001 0.00001 0.00001

(0.00002) (0.00002) (0.00002)
Interest per mile -0.00004 -0.00007 -0.00007

(0.00011) (0.00011) (0.00011)
Duration 0.0042 0.0033

(0.0034) (0.0035)
Pre-rating bid-ask spread 8.00

(6.52)
Pre-rating yield -28.2

(23.2)

Bond FE Y Y Y Y Y
Rating FE× trend Y Y Y Y Y
Week FE Y Y Y Y Y
R2 0.886 0.878 0.878 0.881 0.882
Obs 15,478 14,227 14,132 14,073 13,171

Note: This table depicts the effects of “surprises” (i.e. deviations in ratings from the median for those in the
same yield quartile based on their mean yield among all traded bonds prior to the introduction of ratings) on
secondary market bond yields trading on the New York Stock Exchange after controlling for other potential
observable confounds. Column (1) regresses yield to maturity in basis points on a dummy variable equal
to one for a negative surprise (Neg Surprise) interacted with a variable which equals 0 prior to ratings
being released and then after are the weeks since they were released (Weeks Since). This specification also
includes bond fixed effects, week fixed effects, and rating fixed effects interacted with weeks since ratings
were released. The pre-period includes the year prior to the release of ratings, while the post-period includes
the 12-months following their disclosure. Column (2) is the same as column (1), but also interacts Weeks
Since with a firm’s average bonds’ factor of safety (Factor of safety) as a control variable. Column (3)
is the same as column (2), but also interacts Weeks Since with a firm’s bonds’ average earnings available
to pay interest (Average income) and interest per mile (Interest per mile) as additional control variables.
Column (4) is the same as column (3), but also interacts Weeks Since with a firm’s average bonds’ duration
(Duration) as an additional control variable. Column (5) is the same as column (4), but also interacts Weeks
Since with a firm’s bonds’ average pre-ratings release bid-ask spread percent (Pre-rating bid-ask spread) and
yield-to-maturity (Pre-rating yield) as additional control variables. Standard errors clustered at the bond
level are in parentheses.***, **, and * denote significance at 1%, 5%, and 10%, respectively.
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Table 6:
Heterogeneity in Effect of Ratings Surprises on Yields

Many No
Hi Low Bankers Bankers

Income Income On Board On Board
Yield (Basis Points) (1) (2) (3) (4) (5) (6)

Neg Surprise × Weeks Since 0.50*** 0.058 0.56*** 0.48*** 0.006 0.58***
(0.13) (0.15) (0.12) (0.12) (0.29) (0.14)

High Income × -0.39**
Neg Surprise × Weeks Since (0.16)

High Income × Weeks Since 0.158
(0.105)

Many Top Underwriters on Board × -0.53***
Neg Surprise × Weeks Since (0.18)

Many Top Underwriters on Board × 0.26***
× Weeks Since (0.09)

Bond FE Y Y Y Y Y Y
Rating FE × Trend (Wks) Y Y Y Y Y Y
Week FE Y Y Y Y Y Y
Underwriter Measure - - - T10>2 T10>2 T10=0
Post-Period Duration, Weeks 52 52 52 52 52 52
R2 0.886 0.872 0.893 0.887 0.918 0.915
Obs 15,478 7,447 8,031 15,478 3,745 3,985

Note: This table depicts heterogeneity in the effects of “surprises” (i.e. deviations in ratings from the median for those in the same
yield quartile based on their mean yield among all traded bonds prior to the introduction of ratings) on secondary market bond
yields trading on the New York Stock Exchange. Column (1) regresses yield to maturity in basis points on a dummy variable equal
to one for a negative surprise (Neg Surprise) interacted with a variable which equals 0 prior to ratings being released and then after
are the weeks since they were released (Weeks Since) and interacted with a dummy variable equal to one if the average earnings
available to pay interest are above the median (High Income). This specification also includes bond fixed effects, week fixed effects,
and rating fixed effects interacted with weeks since ratings were released. The pre-period includes the year prior to the release of
ratings, while the post-period includes the 12-months following their disclosure. Columns (2) and (3) estimate the effect of the
interaction of Neg Surprise and Weeks Since, but only among the subset of firms where High Income equals 1 and 0 respectively.
Column (4) is similar to Column (1), but Neg Surprise and Weeks Since are interacted with a dummy variable equal to one if the
firm has the most top underwriters we observe on a firm’s board which is 3 (Many Top Underwriters on Board). Columns (5) and
(6) estimate the effect of the interaction of Neg Surprise and Weeks Since, but only among the subset of firms where Many Top
Underwriters on Board equals 1 or 0, respectively. Standard errors clustered at the bond level are in parentheses.***, **, and *
denote significance at 1%, 5%, and 10%, respectively.
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Table 7:
IV Results: Effect of Ratings on Bid-Ask Spreads

OLS 2SLS 2SLS 2SLS
(1) (2) (3) (4)

Post 23rd April 1909 × Rated Issue -0.0054* -0.0298*** -0.0272*** -0.0277***
(0.0031) (0.0109) (0.009) (0.0099)

Trend × Rated Issue 0.00003 0.0015 0.0016 0.00016
(0.00041) (0.0012) (0.0013) (0.0014)

Weak IV Robust Confidence Set, Post × Rated – [-.056, -.012] [-.050, -.012] [-.043 ,-.012]

Bond FE Y Y Y Y
Week FE Y Y Y Y
Week FE × Pre-Rating Yield Y Y Y Y
Week FE × Pre-Rating Spread Y Y Y Y
Pre-Rating Spread >th-tile - - 50 75
Kleibergen-Paap F-Stat - 17.5 21.5 50.1
Observations 5,085 5,085 2,536 1,273
Obs (Not rated) 6% 6% 10% 15%

Note: The table presents estimates of the effect of ratings on bid-ask spreads, using OLS and the IV approach of Equation
(2), estimated via 2SLS. The regressions are estimated using 12 weeks of data before and after the introduction of ratings,
for a total of 24 weeks of data. The weak instrument robust confidence sets are two-step identification robust 95%
confidence sets proposed by Andrews (2018) based on linear combination tests, as implemented in the “twostepweakiv”
package in Stata using 1,000 grid points. See also Andrews, Stock and Sun (2019). The pre-rating yield and the
pre-rating spread are calculated as the mean yield and spread for each issue using all the observations 12 weeks before
treatment. Column (1) is an OLS regression of a bond’s bid-ask spread on a dummy variable equal to 1 if an issue
(bond) is rated interacted with a dummy variable equal to 1 after ratings are released. It also includes bond, week, week
× pre-rating yield, and week × pre-rating spread fixed effects. Column (2) is the same as column (1), but uses the IV
approach from equation (2). In particular, after controlling for an issue’s yield prior to the release of ratings, we use the
yields of other bonds that are part of that same firm in the same period, as an instrument for being rated (because of
Moody’s propensity to rate all bonds of a given firm). The same-issuer pre-rating yield is calculated using observations
over the 12 weeks before the introduction of ratings. Column (3) is the same as column (2), but restricts the analysis to
only those issues with an above median mean bid-ask spread in the period prior to ratings being released. Column (4)
is the same as column (3) but for those above the 75th percentile instead of the median. The corresponding first stages
of the regressions in columns (2)-(4) are shown in appendix Table A4. Robust standard errors, clustered by bond, are
in parentheses. ***, **, and * denote significance at 1%, 5%, and 10%, respectively.
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Table 8:
IV Results: Effect of Ratings on Block Size

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

Any Trans # 1 Lot Trades 11LotTrade #≥10 Lot Trades

Post 23rd April 1909 × Rated Issue -0.0083 0.568** 0.391** 0.132
(0.1153) (0.274) (0.194) (0.743)

Trend × Rated Issue 0.0031 -0.035 -0.024 0.010
(0.0085) (0.025) (0.017) (0.091)

Weak IV Robust Confidence Set, Post × Rated – [0.120, 1.238] [0.081, 0.859] –

Bond FE Y Y Y Y
Week FE Y Y Y Y
Week FE × Pre-Rating Yield Y Y Y Y
Week FE × Pre-Rating Spread Y Y Y Y
Kleibergen-Paap F-Stat 18.7 11.6 11.6 11.6
Dep Var Mean 0.259 0.403 0.333 0.741
Observations 9,675 2,429 2,429 2,429

Note: The table presents estimates of the effect of ratings on trade size, and in particular the number of lots (of $1,000 par-value
bonds) per transaction. All regressions are versions of Equation (2) estimated via 2SLS, with different second-stage outcomes
as shown in the column headings. We use the yields of other bonds that are part of that same firm in the same period as an
instrumental variable for being rated (because of Moody’s propensity to rate all bonds of a given firm). All regressions include
bond, week, week × pre-rating yield, and week × pre-rating spread fixed effects. The pre-rating yield and the pre-rating spread
are calculated as the mean yield and spread for each issue using all the observations 12 weeks before treatment. Similarly, the
instrument, the same-issuer pre-rating yield, is calculated using observations over the 12 weeks before the introduction of ratings.
The regressions are estimated using 12 weeks of data before and after the introduction of ratings, for a total of 24 weeks of data. The
weak instrument robust confidence sets are two-step identification robust 95% confidence sets proposed by Andrews (2018) based
on linear combination tests, as implemented in the “twostepweakiv” package in Stata using 1,000 grid points. See also Andrews,
Stock and Sun (2019). Column (1) is a 2SLS regression of the probability of any transaction occurring that day for that bond on
an instrumented endogenous dummy variable equal to 1 if an issue (bond) is rated interacted with a dummy variable equal to 1
after ratings are released. Column (2) is the same column (1), but the dependent variable is number of standard (single) lot trades
in a day, conditional on at least one transaction occurring that day for that bond. Column (3) is the same column (1), but the
dependent variable is a dummy variable equal to one if at least one standard (single) lot trade occurs in a day, conditional on at
least one transaction occurring that day for that bond. Column (4) is the same column (1), but the dependent variable is number
of ten or larger lot trades in a day, conditional on at least one transaction occurring that day for that bond. Robust standard
errors, clustered by bond, are in parentheses. ***, **, and * denote significance at 1%, 5%, and 10%, respectively.
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APPENDIX
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Figure A.1:
Moodys Ratings Table

Note: The figure provides an example of a Ratings Table presented in Moody’s Manuals when they are released in 1909.
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Figure A.2:
Basis of Ratings

Note: The figure provides an example of the kind of information presented in Moody’s Manuals when they are released in
1909.
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Figure A.3:
Structure of Bond Trading on the NYSE

Note: The figure provides a visual demonstration of the structure of bond trading on the New York Stock Exchange in the
early 20th century.
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Figure A.4:
Ratings Surprises and Bond Yields (Robustness to yield measure)

Note: The figure presents the differences in yields between bonds whose ratings constituted a negative surprise and other
rated bonds—those that either received a positive surprise, or no surprise. The differences plotted in the figure are estimated
from regressions of ”perpetuity yield” (PY = coupon/price) on indicators for a negative surprise interacted with indicators
for each week, with the week prior to the introduction of ratings excluded. The regressions also include bond fixed effects,
as well as rating level fixed effects interacted with time trends (see text). The figure also includes lines representing 95
percent confidence intervals.
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Figure A.5:
Railroad Bond Yields, by Rating Level

Note: The figure presents the mean yield-to-maturity for railroad bonds both before and after the introduction of ratings,
by the level of their ratings, from April 1908 to April 1910, as computed from closing prices reported in the New York
Times.
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Table A.1:
Summary Statistics: Transactions Data, Railroad Bonds

Statistic N Mean St. Dev. 25th pct 50th pct 75th pct

Coupon 16,146 4.373 0.758 4.000 4.000 5.000
Rated Issue 16,155 0.906 0.292 1.000 1.000 1.000
Yield 16,097 0.049 0.026 0.041 0.043 0.048
Last Price 16,137 95.395 16.153 88.500 97.250 104.000
Duration 16,052 26.668 12.130 19.183 27.460 33.056

Note: This table presents summary statistics for all railroad issues in the transactions
data collected from the New York Times for our analysis of the effect of ratings on
bond yields. The data were collected weekly from 11th of April 1908 to the 23rd of
April 1910. The observations for issues that do not have at least one observed last
price before and after the 23rd of April 1909 are dropped. The yield is the yield to
maturity using the last price and is winsorized at the top and bottom 1%. Rated
issue is an indicator that is equal to 1 if the issue was rated by Moody.
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Table A.2:
Effect of Ratings Surprises on Yields: Robustness Checks

Yield (Basis Points) (1) (2) (3) (4) (5)

Neg Surprise × Weeks Since 0.39*** 0.31** 0.24** 0.43***
(0.11) (0.13) (0.11) (0.10)

Neg Surprise × Trend (Wks) × Post 0.48***
(0.18)

Neg Surprise × Trend (Wks) -0.11
(0.14)

All interactions Y Y Y Y Y
Bond FE Y Y Y Y Y
Rating FE × Trend Y - - - Y
Week FE Y Y Y Y Y
PreYieldFEs x Trend - Y Y Y -
# Yield Groups - 4 10 4 -
Yield YTM YTM YTM YTM PY
R2 0.886 0.888 0.882 0.887 0.936
Obs 15,478 15,478 15,478 15,478 15,525

Note: This table depicts the effects of “surprises” (i.e. deviations in ratings from the median for those in the same yield
quartile based on their mean yield among all traded bonds prior to the introduction of ratings) on secondary market bond
yields trading on the New York Stock Exchange, using alternative specifications. Column (1) replicates our preferred
specification (column (3) from Table 4), in which we regress the yield to maturity in basis points on a dummy variable
equal to one for a negative surprise (Neg Surprise) interacted with a variable recording weeks since the release of the ratings
(Weeks Since). This specification also includes bond and week fixed effects and rating fixed effects interacted with weeks
since ratings were released. The pre-period includes the year prior to the release of ratings, while the post-period includes
the period 6 months to 12 months following their disclosure. In column (2) we modify the specification by replacing the
rating fixed effects interacted with trends with yield level fixed effects interacted with trends. Column (3) is the same as
column (2), but the original four yield level groups are replaced with 10 yield level groups. In column (4) we interact our
negative surprise variable with a trend, and then also with a post ratings indicator. In column (5), we revert to our baseline
specification, but replace our yield to maturity variable, which is measured imprecisely, with perpetuity yield (coupon
rate/price). Standard errors clustered at the bond level are in parentheses.***, **, and * denote significance at 1%, 5%,
and 10%, respectively.
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Table A.3:
Summary Statistics: Bid-Ask Data, Railroad Bonds

Statistic N Mean St. Dev. 25th pct 50th pct 75th pct

Rated Issue
Coupon 20,657 4.770 0.905 4.000 5.000 5.000
Bid Price 18,679 102.978 11.830 96.000 102.500 110.250
Ask Price 10,434 101.285 12.913 93.500 100.625 110.625
Bid-Ask Spread 8,465 0.012 0.015 0.003 0.006 0.013
Yield 18,679 0.044 0.006 0.041 0.043 0.046
Duration 18,553 22.453 11.935 12.767 22.911 29.779
Amount Listed (000’s) 20,428 12,308 21,739 2,000 4,500 12,328

Not Rated Issue
Coupon 1,464 4.469 0.703 4.000 4.500 5.000
Bid Price 1,294 95.393 17.463 88.000 101.000 107.000
Ask Price 690 85.332 26.341 67.000 96.000 103.625
Bid-Ask Spread 520 0.028 0.028 0.008 0.016 0.041
Yield 1,294 0.054 0.022 0.042 0.045 0.051
Duration 1,270 21.219 10.074 12.251 21.980 28.925
Amount Listed (000’s) 1,464 10,589 13,505 2,149 4,570 19,700

Note: The table presents summary statistics for all the railroad issues in the bid-ask data from the 2nd
of September 1908 to the 29th of September 1909 (22 weeks before and after the introduction of ratings).
Observations for issues that do not have at least one observed bid price before and after the 23rd of April
1909 are dropped. Additionally, observations for issuers that do not have at least two issues with at least
one observed bid price before and after the 23rd of April 1909 are also excluded. When there are multiple
coupons listed for a single issue, we use the maximum. The yield is the yield to maturity using the bid
price and is winsorized at the top and bottom 1%. The bid-ask spread is presented as a percentage and is

calculated as
(ask−bid)×2
(ask+bid)

. The bid-ask spread is also winsorized at the top and bottom 1%.
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Table A.4:
IV Results: Effect of Ratings on Bid-Ask Spreads (First Stage)

OLS 2SLS 2SLS 2SLS 2SLS
(1) (2) (3) (4) (5)

Post × Rated Issue (First Stage)

Post 23rd April 1909 × OtherBondsYields NA -11.35*** -13.45*** -14.86*** -2.31
(2.05) (2.15) (1.52) (4.26)

Trend × OtherBondsYields NA -0.048 -0.094 -0.058 -0.102
(0.080) (0.082) (0.077) (0.150)

Trend × Rated Issue (First Stage)

Post 23rd April 1909 × OtherBondsYields NA -4.88 2.96 -2.74 20.67
(7.25) (8.37) (7.41) (21.59)

Trend × OtherBondsYields NA -12.56*** -15.31*** -15.65*** -5.60
(1.96) (1.91) (1.71) (5.66)

Bond FE Y Y Y Y Y
Time FE Y Y Y Y Y
Time FE × Pre-Rating Yield Y Y Y Y Y
Time FE × Pre-Rating Spread Y Y Y Y Y
Pre-Rating Spread >th-tile - - 50 75 -
Pre-Rating Spread <th-tile - - - - 75
Kleibergen-Paap F-Stat - 17.5 21.5 50.1 0.2
Observations 5,085 5,085 2,536 1,273 3,812
Obs (Non-Rated) 6% 6% 10% 15% 3%

Note: These are the corresponding first stages from the regressions in columns (1)-(4) of Table 7, plus one additional
set of first stages (column 5) for comparison purposes which lack power (and therefore corresponding IV estimates are
not produced in Table 7 since they would be invalid). See Table 7 description for more details. Robust standard errors,
clustered by bond, are in parentheses. ***, **, and * denote significance at 1%, 5%, and 10%, respectively.
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Table A.5:
Summary Statistics: Intraday Trading Data

Mean SD 1st 5th 10th 25th 50th 75th 90th 95th 99th

Block size per trade 9.71 12.13 1 1 1 2 5.5 12 22.5 31.5 59
Log block size per trade 1.53 1.01 0 0 0 0.69 1.61 2.30 2.82 3.22 3.91
# of trades/day (cond. on trading) 2.58 3.50 1 1 1 1 1 3 5 9 18
# of trades of block size = 1 (cond. on trading) 0.41 0.64 0 0 0 0 0 1 1 2 3
% of trades in a day block size = 1 0.22
% trades in a day block size≤5 0.59
% Trades in a day block size ≥15 0.18
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