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CORPORATE GOVERNANCE AND EQUITY PRICES 

ABSTRACT 

Shareholder rights vary across firms.  Using the incidence of 24 governance rules, 

we construct a “Governance Index” to proxy for the level of shareholder rights at about 

1500 large firms during the 1990s. An investment strategy that bought firms in the lowest 

decile of the index  (strongest rights) and sold firms in the highest decile of the index 

(weakest rights) would have earned abnormal returns of 8.5 percent per year during the 

sample period. We find that firms with stronger shareholder rights had higher firm value, 

higher profits, higher sales growth, lower capital expenditures, and made fewer corporate 

acquisitions.   

Keywords: Corporate governance, shareholder rights, investor protection, agency 

problems, entrenched management, hostile takeovers, poison pills, golden parachutes, 

greenmail. 
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I. Introduction 

Corporations are republics. The ultimate authority rests with voters (shareholders). These 

voters elect representatives (directors) who delegate most decisions to bureaucrats (managers).  

As in any republic, the actual power-sharing relationship depends upon the specific rules of 

governance.  One extreme, which tilts toward a democracy, reserves little power for management 

and allows shareholders to quickly and easily replace directors.  The other extreme, which tilts 

toward a dictatorship, reserves extensive power for management and places strong restrictions on 

shareholders’ ability to replace directors. Presumably, shareholders accept restrictions of their 

rights in hopes of maximizing their wealth, but little is known about the ideal balance of power. 

From a theoretical perspective, there is no obvious answer.  In this paper, we ask an empirical 

question -- is there a relationship between shareholder rights and corporate performance? 

Twenty years ago, large corporations had little reason to restrict shareholder rights.  

Proxy fights and hostile takeovers were rare, and investor activism was in its infancy.  By rule, 

most firms were shareholder democracies, but in practice management had much more of a free 

hand than they do today.  The rise of the junk bond market in the 1980s disturbed this 

equilibrium by enabling hostile-takeover offers for even the largest public firms. In response, 

many firms added takeover defenses and other restrictions of shareholder rights. Among the most 

popular were those that stagger the terms of directors, provide severance packages for managers, 

and limit shareholders’ ability to meet or act.  During the same time period, many states passed 

antitakeover laws giving firms further defenses against hostile bids.   By 1990, there was 

considerable variation across firms in the strength of shareholder rights. The takeover market 

subsided in the early 1990s, but this variation remained in place throughout the decade. 
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Most research on the wealth impact of takeover defenses uses event-study methodology, 

where firms' stock returns are analyzed following the announcement of a new defense.1  Such 

studies face the difficulty that new defenses may be driven by contemporaneous conditions at the 

firm, i.e., adoption of a defense may both change the governance structure and provide a signal 

of managers' private information about impending takeover bids. Event studies of changes in 

state takeover laws are mostly immune from this problem, but it is difficult to identify a single 

date for an event that is preceded by legislative negotiation and followed by judicial uncertainty.  

For these and other reasons, some authors argue that event-study methodology cannot identify 

the impact of governance provisions.2  

We avoid these difficulties by taking a long-horizon approach.  We combine a large set of 

governance provisions into an index which proxies for the strength of shareholder rights, and 

then study the empirical relationship between this index and corporate performance.  Our 

analysis should be thought of as a “long-run event study”: we have democracies and 

dictatorships, the rules stayed mostly the same for a decade -- how did each type do? Our main 

results are to demonstrate that, in the 1990s, democracies earned significantly higher returns, 

were valued higher, and had better operating performance.  Our analysis is not a test of market 

efficiency.  Because theory provides no clear prediction, there is no reason that investors in 1990 

should have foreseen the outcome of this novel experiment.  Also, because this “experiment” did 

not use random assignment, we cannot make strong claims about causality, but we do explore the 

implications and assess the supportive evidence for several causal hypotheses.3 

1 Surveys of this literature can be found in Bhagat and Romano [2001], Bittlingmayer [2000], Comment and 
Schwert [1995], and Karpoff and Malatesta [1989].  
2 See Coates [2000] for a detailed review of these arguments. 
3 Other papers that analyze relationships between governance and either firm value or performance have generally 
focused on board composition, executive compensation, or insider ownership [Baysinger and Butler 1985, Bhagat 
and Black 1998, Core, Holthausen, and Larcker 1999, Hermalin and Weisbach 1991, Morck, Shleifer, and Vishny 
1988, Yermack 1996].  See Shleifer and Vishny [1997] for a survey.   
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Our data are derived from publications of the Investor Responsibility Research Center.  

These publications provide 24 distinct corporate-governance provisions for approximately 1,500 

firms since 1990.4  In Section II, we describe these provisions and data sources in more detail. 

We divide the rules into five thematic groups and then construct a “Governance Index” as a 

proxy for the balance of power between shareholders and managers.  Our index construction is 

straightforward: for every firm, we add one point for every provision that reduces shareholder 

rights.  This reduction of rights is obvious in most cases; the few ambiguous cases are discussed. 

Firms in the highest decile of the index are placed in the “Dictatorship Portfolio” and are referred 

to as having the “highest management power” or the “weakest shareholder rights”; firms in the 

lowest decile of the index are placed in the “Democracy Portfolio” and are described as having 

the “lowest management power” or the “strongest shareholder rights”.   

In Section III, we document the main empirical relationships between governance and 

corporate performance.  Using performance-attribution time-series regressions from September 

1990 to December 1999, we find that the Democracy Portfolio outperformed the Dictatorship 

Portfolio by a statistically significant 8.5 percent per year.   These return differences induced 

large changes in firm value over the sample period.    By 1999, a one-point difference in the 

index was negatively associated with an 11.4 percentage-point difference in Tobin’s Q.   After 

partially controlling for differences in market expectations by using the book-to-market ratio, we 

also find evidence that firms with weak shareholder rights were less profitable and had lower 

sales growth than other firms in their industry.   

4 These 24 provisions include 22 firm-level provisions and six state laws (four of the laws are analogous to four of 
the firm-level provisions).  For the remainder of the paper, we refer interchangeably to corporate governance “laws”, 
“rules”, and “provisions”.  We also refer interchangeably to “shareholders” and “investors” and refer to 
“management” as comprising both managers and directors. 
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The correlation of the Governance Index with returns, firm value, and operating 

performance could be explained in several ways. Section IV sets out three hypotheses to explain 

the results.  Hypothesis I is that weak shareholder rights caused additional agency costs.  If the 

market underestimated these additional costs, then a firm’s stock returns and operating 

performance would have been worse than expected, and the firm’s value at the beginning of the 

period would have been too high. Hypothesis II is that managers in the 1980s predicted poor 

performance in the 1990s, but investors did not.  In this case, the managers could have put 

governance provisions in place to protect their jobs. While the provisions might have real 

protective power, they would not have caused the poor performance.  Hypothesis III is that 

governance provisions did not cause poor performance (and need not have any protective power) 

but rather were correlated with other characteristics that were associated with abnormal returns 

in the 1990s.  While we cannot identify any instrument or natural experiment to cleanly 

distinguish among these hypotheses, we do assess some supportive evidence for each one in 

Section V. For Hypothesis I, we find some evidence of higher agency costs in a positive 

relationship between the index and both capital expenditures and acquisition activity.   In support 

of Hypothesis III, we find several observable characteristics that can explain up to one-third of 

the performance differences. We find no evidence in support of Hypothesis II.  Section VI 

concludes the paper.   
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II. Data

A. Corporate-Governance Provisions

Our main data source is the Investor Responsibility Research Center (IRRC), which

publishes detailed listings of corporate-governance provisions for individual firms in Corporate 

Takeover Defenses [Rosenbaum 1990, 1993, 1995, and 1998].   These data are derived from a 

variety of public sources including corporate bylaws and charters, proxy statements, annual 

reports, as well as 10-K and 10-Q documents filed with the SEC. The IRRC’s universe is drawn 

from the Standard & Poor’s (S&P) 500 as well as the annual lists of the largest corporations in 

the publications of Fortune, Forbes, and Businessweek.   The IRRC’s sample expanded by 

several hundred firms in 1998 through additions of some smaller firms and firms with high 

institutional-ownership levels.  Our analysis uses all firms in the IRRC universe except those 

with dual-class common stock (less than 10 percent of the total).5  The IRRC universe covers 

most of the value-weighted market: even in 1990, the IRRC tracked more than 93 percent of the 

total capitalization of the combined New York Stock Exchange (NYSE), American Stock 

Exchange (AMEX), and Nasdaq markets.    

The IRRC tracks 22 charter provisions, bylaw provisions, and other firm-level rules plus 

coverage under six state takeover laws; duplication between firm-level provisions and state laws 

yields 24 unique provisions.   Table I lists all of these provisions and Appendix A discusses each 

one in detail.  We divide them into five groups:  tactics for delaying hostile bidders (Delay); 

voting rights (Voting); director/officer protection (Protection); other takeover defenses (Other); 

and state laws (State).   

5 We omit firms with dual-class common stock because the wide variety of voting and ownership differences across 
these firms makes it difficult to compare their governance structures with those of single-class firms.   
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The Delay group includes four provisions designed to slow down a hostile bidder.   For 

takeover battles that require a proxy fight to either replace a board or dismantle a takeover 

defense, these provisions are the most crucial.  Indeed, some legal scholars argue that the 

dynamics of modern takeover battles have rendered all other defenses superfluous [Daines and 

Klausner 2001, Coates 2000].  The Voting group contains six provisions, all related to 

shareholders’ rights in elections or charter/bylaw amendments.  The Protection group contains 

six provisions designed to insure officers and directors against job-related liability or to 

compensate them following a termination.  The Other group includes the six remaining firm-

level provisions.   

These provisions tend to cluster within firms.  Out of (22 * 21)/2 = 231 total pairwise 

correlations for the 22 firm-level provisions, 169 are positive, and 111 of these positive 

correlations are significant.6 In contrast, only nine of the 62 negative correlations are significant.  

This clustering suggests that firms may differ significantly in the balance of power between 

investors and management. 

The IRRC firm-level data do not include provisions that apply automatically under state 

law.  Thus, we supplement this data with state-level data on takeover laws as given by Pinnell 

[2000], another IRRC publication.  From this publication, we code the presence of six types of 

so-called “second-generation” state takeover laws and place them in the State group.7  Few states 

6 Unless otherwise noted, all statements about statistical significance refer to significance at the five-percent level. 
7 These laws are classified as “second-generation” in the literature to distinguish them from the “first-generation” 
laws passed by many states in the 60s and 70s and held to be unconstitutional in 1982. See Comment and Schwert 
[1995] and Bittlingmayer [2000] for a discussion of the evolution and legal status of state takeover laws and firm-
specific takeover defenses.  The constitutionality of almost all of the second-generation laws and the firm-specific 
takeover defenses was clearly established by 1990. All of the state takeover laws cover firms incorporated in their 
home state.  A few states have laws that also cover firms incorporated outside of the state that have significant 
business within the state.  The rules for “significant” vary from case to case, but usually cover only a few very large 
firms.  We do not attempt to code for this out-of-state coverage. 
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have more than three of these laws, and only Pennsylvania has all six.8  Some of these laws are 

analogues of firm-level provisions given in other groups.  We discuss these analogues in Section 

II.B.   

The IRRC dataset is not an exhaustive listing of all provisions.  Although firms can 

review their listing and point out mistakes before publication, the IRRC does not update every 

company in each new edition of the book, so some changes may be missed.  Also the charter and 

bylaws are not available for all companies and thus the IRRC must infer some provisions from 

proxy statements and other filings. Overall, the IRRC intends its listings as a starting point for 

institutional investors to review governance provisions.  Thus, these listings are a noisy measure 

of a firm’s governance provisions, but there is no reason to suspect any systematic bias.  Also, all 

of our analysis uses data available at time t to forecast performance at time t+1 and beyond, so 

there is no possibility of look-ahead bias induced by our statistical procedures. 

To build the dataset, we coded the data from the individual firm profiles in the IRRC 

books.  For each firm, we recorded the identifying information (ticker symbol, state of 

incorporation) and the presence of each provision.   Although many of the provisions can be 

made stronger or weaker (e.g., supermajority thresholds can vary between 51 and 100 percent), 

we made no strength distinctions and coded all provisions as simply “present” or “not present”.  

This methodology sacrifices precision for the simplicity necessary to build an index.   

For most of the analysis of this paper, we match the IRRC data to the Center for Research 

in Security Prices (CRSP) and, where necessary, to Standard and Poor’s Compustat database.  

CSRP matching was done by ticker symbol and was supplemented by handchecking names, 

exchanges, and states of incorporation. These procedures enable us to match 100 percent of the 
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IRRC sample to CRSP, with about 90 percent of these matches having complete annual data in 

Compustat. 

B. The Governance Index 

The index construction is straightforward: for every firm, we add one point for every 

provision that restricts shareholder rights (increases managerial power).  This power distinction 

is straightforward in most cases, as is discussed below.  While this simple index does not 

accurately reflect the relative impacts of different provisions, it has the advantage of being 

transparent and easily reproducible. The index does not require any judgments about the efficacy 

or wealth effects of any of these provisions; we only consider the impact on the balance of 

power.   

For example, consider Classified Boards, a provision that staggers the terms and elections 

of directors and hence can be used to slow down a hostile takeover. If management uses this 

power judiciously, it could possibly lead to an increase in overall shareholder wealth; if 

management uses this power to maintain private benefits of control, then this provision would 

decrease shareholder wealth.  In either case, it is clear that Classified Boards increase the power 

of managers and weaken the control rights of large shareholders, which is all that matters for 

constructing the index.   

Most of the provisions can be viewed in a similar way.  Almost every provision gives 

management a tool to resist different types of shareholder activism, such as calling special 

meetings, changing the firm’s charter or bylaws, suing the directors, or just replacing them all at 

once.  There are two exceptions: Secret Ballots and Cumulative Voting.   A Secret Ballot, also 

called “confidential voting” by some firms, designates a third-party to count proxy votes and 
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prevents management from observing how specific shareholders vote.  Cumulative Voting 

allows shareholders to concentrate their directors’ votes so that a large minority holder can 

ensure some board representation.  (See Appendix A for fuller descriptions.)  These two 

provisions are usually proposed by shareholders and opposed by management.9  In contrast, none 

of the other provisions enjoy consistent shareholder support or management opposition; in fact, 

many of these provisions receive significant numbers of shareholder proposals for their repeal 

[Ishii 2000].  Also, both Cumulative Voting and Secret Ballots tend to be negatively correlated 

with the presence of other firm-level provisions (19 negative out of 21 for Cumulative Voting; 

11 out of 21 for Secret Ballot).  Thus, we consider the presence of Secret Ballots and Cumulative 

Voting to be increases in shareholder rights.  For each one, we add one point to the Governance 

Index when firms do not have it. For all other provisions, we add one point when firms do have 

it.10 

Thus, the Governance Index (“G”) is just the sum of one point for the existence (or 

absence) of each provision.  We also construct subindices for each of the five categories: Delay, 

Protection, Voting, Other, and State.  Recall that there are 28 total provisions listed in the five 

categories, of which 24 are unique. For the state laws with a firm-level analogue, we add one 

point to the index if the firm is covered under the firm-level provision, the state law, or both.11  

For example, a firm that has an Antigreenmail provision and is also covered by the 

 9 In the case of Secret Ballots, shareholder fiduciaries argue that it enables voting without threat of retribution, such 
as the loss of investment-banking business by brokerage-house fiduciaries.  See Gillan and Bethel [2001] and 
McGurn [1989].  
10 Only two other provisions – Antigreenmail and Golden Parachutes – seem at all ambiguous. Since both are 
positively correlated with the vast majority of other firm-level provisions and can logically be viewed as takeover 
defenses, we code them like other defenses and add one point to the index for each.  See their respective entries in 
Appendix A for a discussion. 
11 Firms usually have the option to opt out of state law coverage.  Also, a few state laws require firms to opt in to be 
covered.  The firms that exercise these options are listed in the IRRC data.  When we constructed the State subindex, 
we ignored these options and used the default state coverage.  When we constructed the G index, we included the 
options and used actual coverage.   
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would be surprising that Other, which contains three provisions that are direct substitutes for 

state laws, is the only subindex that is positively correlated with State.   Overall, it appears that 

coverage under state laws is not highly correlated with the adoption of firm-level provisions. 

This fact has implications for the analysis of causality, as is discussed in Section IV.        

Table IV lists the ten largest firms (by market capitalization) in the Democracy and 

Dictatorship Portfolios in 1990 and gives the value of G for these firms in 1990 and 1998.  Of the 

ten largest firms in the Democracy Portfolio in 1990, six of them are still in the Democracy 

Portfolio in 1998, three have dropped out of the portfolio and have G = 6, and one (Berkshire 

Hathaway) disappeared from the sample.13  The Dictatorship Portfolio has a bit more activity, 

with only two of the top ten firms remaining in the portfolio, four firms dropping out with G = 

13, and three firms leaving the sample though mergers or the addition of another class of stock.14   

Thus, 40 percent (eight out of 20) of the largest firms in the extreme portfolios in 1990 were also 

in these portfolios in 1998.  This is roughly comparable to the full set of firms: among all firms 

in the Democracy and Dictatorship Portfolios in 1990, 31 percent were still in the same 

portfolios in 1998.   

There is no obvious industry concentration among these top firms; the whole portfolios 

are similarly dispersed.  Classifying firms into 48 industries as in Fama and French [1997], the 

portfolios appear to be broadly similar to each other in all years, with a mix of old-economy and 

new-economy industries.15  Each portfolio has an important technology component. 

“Computers” is the largest industry by market value in the Democracy Portfolio in 1990, with 

13 Berkshire Hathaway disappeared because it added a second class of stock before 1998.  Firms with multiple 
classes of common stock are not included in our analysis. 
14NCR disappeared after a merger.  It reappeared in the sample in 1998 as a spin-out, but since it received a new 
permanent number from CRSP, we treat the new NCR as a different company. 
15 The industry names are from Fama and French [1997], but use a slightly updated version of the SIC classification 
of these industries that is given on Ken French’s website (June 2001).  In Sections III and V, we use both this 
updated classification and the corresponding industry returns (also from the French website).      
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22.4 percent of the portfolio, falling to third place with 12.3 percent of the value in 1998. 

“Communications” does not make the top five in market value for the Dictatorship Portfolio in 

1990, but rises to first place with 25.3 percent of the portfolio in 1998.   

III. Governance: Empirical Relationships

A. Summary Statistics

Table V gives summary statistics and correlations for G (and subindices) with a set of 

firm characteristics as of September 1990: book-to-market ratio, firm size, share price, monthly 

trading volume, Tobin’s Q, dividend yield, S&P 500 inclusion, past five-year stock return, past 

five-year sales growth, and percentage of institutional ownership. The first four of these 

characteristics are in logs.  The construction of each characteristic is described in Appendix B. 

The first column of Table V gives the correlation of each of these characteristics with G, the next 

two columns give the mean value in the Democracy and Dictatorship Portfolios, and the final 

column gives the difference between these means. These results are descriptive and are intended 

to provide some background for the analyses in the following sections.   

The strongest relation is between G and S&P 500 inclusion.  The correlation between 

these variables is positive and significant -- about half of the Dictatorship Portfolio is drawn 

from S&P 500 firms compared to 15 percent of the Democracy Portfolio.  Given this finding, it 

is not surprising that G is also positively correlated with size, share price, trading volume, and 

institutional ownership. S&P firms tend to have relatively high levels of all of these 

characteristics.  In addition, the correlation of G with five-year sales growth is negative and 

significant, suggesting that high-G firms had relatively lower sales growth over the second half 

of the 1980s, the period when many of the provisions were first adopted.   
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Correlations at other times in the sample period (not shown in the table) are similar.  

Overall, it appears that firms with weaker shareholder rights tend to be large S&P firms with 

relatively high share prices, institutional ownership and trading volume, relatively poor sales 

growth, and poor stock-market performance.   The 1990s were a time of rising activism by 

institutional investors and more attention to governance provisions; thus, we might expect to see 

some reduction in the institutional ownership of high-G firms.  In untabulated tests, we find no 

evidence of such a reduction, with both pairwise correlations and multivariate analysis 

suggesting no robust relationship between G and changes in institutional ownership.    

B. Governance and Returns

If corporate governance matters for firm performance and this relationship is fully 

incorporated by the market, then a stock price should quickly adjust to any relevant change in the 

firm’s governance.  This is the logic behind the use of event studies to analyze the impact of 

takeover defenses.  If such a reaction occurs, then expected returns on the stock would be 

unaffected beyond the event window.  If, however, governance matters but is not incorporated 

immediately into stock prices, then realized returns on the stock would differ systematically from 

equivalent securities.   

In this section, we examine the relationship between G and subsequent returns.  An 

investment of $1 in the (value-weighted) Dictatorship Portfolio on September 1, 1990, when our 

data begin, would have grown to $3.39 by December 31, 1999.  In contrast, a $1 investment in 

the Democracy Portfolio would have grown to $7.07 over the same period.  This is equivalent to 

annualized returns of 14.0 percent for the Dictatorship Portfolio and 23.3 percent for the 

Democracy Portfolio, a difference of more than nine percent per year.    
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no correlation between G-decile rankings and alpha rankings yields a test statistic of 0.842, and 

is rejected at the one-percent level. 

Table VII reports several variations of the abnormal-return results.  In each variation, we 

estimate the performance-attribution regression in equation (1) on the return difference between 

the Democracy and Dictatorship Portfolios, while changing some aspect of the portfolio 

construction or return calculation. We perform all of these tests using both value-weighted (VW) 

and equal-weighted (EW) portfolios.  These tests allow us to estimate the fraction of the 

benchmark abnormal returns that can be attributed to industry composition, choice of cutoffs for 

the extreme portfolios, new provisions during the decade, legal variation across states, and 

different time periods.  

The first row of Table VII replicates the baseline portfolio construction used above.  The 

remaining rows of the table summarize tests using industry-adjusted returns (Row 2), two 

alternative constructions of the extreme portfolios (Rows 3 and 4), fixed portfolios built with 

1990 levels of G (Row 5), a subsample that includes only Delaware firms (Row 6), and 

subsamples split between the first half and the second half of the sample period (Rows 7 and 8). 

Details of each of these constructions are given in the table note.  The main themes of these 

results are, first, that the VW returns (Democracy minus Dictatorship) are economically large in 

all cases and, second, the EW abnormal returns are usually about two-thirds of the VW abnormal 

returns.  Most of the return differential can be attributed to within-state variation already in place 

in 1990, and this return differential is apparent in both halves of the sample period. 

Overall, we find significant evidence that the Democracy Portfolio outperformed the 

Dictatorship Portfolio in the 1990s.  We also find some evidence of a monotonic relationship 

between G and returns.  It would be useful to know which subindices and provisions drive these 
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results. We address this issue in depth within the broader analysis of causality and omitted-

variable bias in Section V, so we defer a detailed analysis until then.   

C. Governance and the Value of the Firm

 It is well established that state and national laws of corporate governance affect firm 

value.  La Porta et al. [2001] show that firm value is positively associated with the rights of 

minority shareholders. Daines [2001] finds that firms incorporated in Delaware have higher 

valuations than other U.S. firms.  In this section, we study whether variation in firm-specific 

governance is associated with differences in firm value.  More importantly, we analyze whether 

there was a change in the governance/value relationship during the 1990s.  Since there is 

evidence of differential stock returns as a function of G, we would expect to find relative 

“mispricing” between 1990 and 1999 as a function of G.  

Our valuation measure is Tobin’s Q, which has been used for this purpose in corporate-

governance studies since the work of Demsetz and Lehn [1985] and Morck, Shleifer, and Vishny 

[1988].  We follow Kaplan and Zingales’ [1997] method for the computation of Q (details are 

listed in Appendix B) and also compute the median Q in each year in each of the 48 industries 

classified by Fama and French [1997].   We then regress 

(2) Q’it  = at + btXit + ctWit + eit,    

where Q’it  is industry-adjusted Q (firm Q minus industry-median Q),  Xit is a vector of 

governance variables (G, its components, or inclusion in one of the extreme portfolios) and Wit is 

a vector of firm characteristics.  As elements of W, we follow Shin and Stulz [2000] and include 
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the log of the book value of assets and the log of firm age as of December of year t.18  Daines 

[2001] found that Q is different for Delaware and non-Delaware firms, so we also include a 

Delaware dummy in W.  Morck and Yang [2001] show that S&P 500 inclusion has a positive 

impact on Q, and that this impact increased during the 1990s; thus, we also include a dummy 

variable for S&P 500 inclusion in W. 

Using a variant of the methods of Fama and MacBeth [1973], we estimate annual cross-

sections of (2) with statistical significance assessed within each year (by cross-sectional standard 

errors) and across all years (with the time-series standard error of the mean coefficient). This 

method of assessing statistical significance deserves some explanation.  In particular, one logical 

alternative would be a pooled setup with firm fixed effects and time-varying coefficients.  We 

rejected this alternative mainly because there are few changes over time in the Governance 

Index, and the inclusion of fixed effects would force identification of the G coefficient from only 

these changes. In effect, our chosen method imposes a structure on the fixed effects: they must 

be a linear function of G or its components. 

Table VIII summarizes the results.  The first column gives the results with G as the key 

regressor. Each row gives the coefficients and standard errors for a different year of the sample; 

the last row gives the average coefficient and time-series standard error of these coefficients.  

The coefficients on G are negative in every year and significantly negative in nine of the ten 

years.    The largest absolute value point estimate occurs in 1999, and the second largest is in 

1998.   The point estimate in 1999 is economically large; a one-point increase in G, equivalent to 

adding a single governance provision, is associated with an 11.4 percentage point lower value for 
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Q. If we assume that the point estimates in 1990 and 1999 are independent, then the difference

between these two estimates (11.4 – 2.2 = 9.2) is statistically significant. 

In the second column of Table VIII, we restrict the sample to include only firms in the 

Democracy and Dictatorship Portfolios.  We then estimate (2) using a dummy variable for the 

Democracy Portfolio.  The results are consistent with the previous regressions on G.  The point 

estimate for 1999 is the largest in the decade, implying that firms in the Democracy Portfolio 

have a Q that is 56 percentage points higher, other things being equal, than do firms in the 

Dictatorship Portfolio.  This compares to an estimated difference of 19 percentage points in 

1990.  While the difference in coefficients between 1990 and 1999 is not statistically significant, 

it is similar to the total EW difference in abnormal returns estimated in Table VII.19  There is no 

real pattern for the rest of the decade, however, and large standard errors toward the end of the 

sample period prevent any strong inference across years.   

The final columns of Table VIII give results using the five governance subindices: Delay, 

Voting, Protection, Other, and State.  The table shows that all subindices except Voting have 

average coefficients that are negative and significant (assuming independence across years). 

Over the full sample period, Delay and Protection have the most consistent impact, while the 

largest absolute coefficients are for Voting at the end of the sample period.  The subindices are 

highly collinear, however, and the resulting large standard errors and covariances make it 

difficult to draw strong conclusions. For example, even in 1999 we cannot reject the null 

hypothesis that the coefficient on Voting is equal to the coefficient on Delay.  

19 Table VII, first row, second column, shows an alpha of 45 bp per month for the EW difference between the 
Democracy and Dictatorship portfolios.    Over 112 months this produces a difference of approximately 50 percent, 
as compared to the 56 – 19 = 37 percent difference estimated for the Q regressions.  We use the EW alpha as a 
comparison because the Q regressions are also equal-weighted.   
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Overall, the results for returns and prices tell a consistent story.  Firms with the weakest 

shareholder rights (high values of G) significantly underperformed firms with the strongest 

shareholder rights (low values of G) during the 1990s. Over the course of the 1990s, these 

differences have been at least partially reflected in prices.  While high-G firms already sold at a 

significant discount in 1990, this discount became much larger by 1999. 

D. Governance and Operating Performance

Table IX shows the results of annual regressions for three operational measures on G (or 

a Democracy dummy). The three operational measures are the net profit margin (income divided 

by sales), the return on equity (income divided by book equity), and one-year sales growth. All 

of these measures are industry-adjusted by subtracting the median for this measure in the 

corresponding Fama-French [1997] industry. This adjustment uses all available Compustat firms. 

To reduce the influence of large outliers – a common occurrence for all of these measures -- we 

estimate median (least-absolute-deviation) regressions in each case. While our sample does not 

include a natural experiment to identify G as the cause of operational differences, we attempt to 

control for “expected” cross-sectional differences by using the log book-to-market ratio (BM) as 

an additional explanatory variable.   

The odd-numbered columns give the results when G is the key regressor.  We find that 

the average coefficient on G is negative and significant for both the net-profit-margin and sales-

growth regressions, and is negative but not significant for the return-on-equity regressions. The 

even-numbered columns give the results for the subsample of firms from the extreme deciles, 

with a dummy variable for the Democracy Portfolio as the key regressor.  For all three operating 

measures, the average coefficient on this dummy variable was positive but insignificant. Thus, 
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these results are consistent with the evidence for the full sample but not significant on their own. 

In untabulated results, we also regressed these same measures on the five subindices.  The results 

show no clear pattern of differential influence for any particular subindex, with most coefficients 

having the same sign as G.  Overall, we find some significant evidence that more democratic 

firms have better operating performance and no evidence that they do not. 

IV. Governance: Three Hypotheses

Section III established an empirical relationship of G with returns, firm value, and operating 

performance.  Since firms did not adopt governance provisions randomly, this evidence does not 

itself imply a causal role by governance provisions. Indeed, there are several plausible 

explanations for our results: 

Hypothesis I) Governance provisions cause higher agency costs.  These higher costs were 

underestimated by investors in 1990. 

Hypothesis II) Governance provisions do not cause higher agency costs, but rather were put in 

place by 1980s managers who forecasted poor performance for their firms in the 1990s.   

Hypothesis III) Governance provisions do not cause higher agency costs, but their presence is 

correlated with other characteristics that earned abnormal returns in the 1990s. 
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Most explanations of the Section III results can be fit within these three hypotheses.  

Under Hypothesis I, a reduction in shareholder rights causes an unexpectedly large increase in 

agency costs through some combination of inefficient investment, reduced operational 

efficiency, or self-dealing.  If shareholders find it difficult or costly to replace managers, then 

managers may be more willing and able to extract private benefits.  This is the standard 

justification for takeover threats as the strongest form of managerial discipline [Jensen 1986].  

For Hypothesis I to be correct, these additional agency costs must have been underestimated in 

1990.   

Under Hypothesis II, governance does not affect performance, but there must be a 

perception that governance provisions are protective for management.   In this case, the stock in 

these companies would have been relatively overvalued in 1990, even though objective measures 

(e.g., Q regressions) would suggest that it was undervalued relative to observable characteristics.  

When the poor operating performance occurs, the market is surprised but the managers are not.  

The protective provisions then supply a shield, real or imagined, for managerial jobs and 

compensation.   

Under Hypothesis III, all of the results in the previous section would be driven by 

omitted-variable bias.   Since governance provisions were certainly not adopted randomly, it is 

plausible that differences in industry, S&P 500 inclusion, institutional ownership, or other firm 

characteristics could be correlated both with G and with abnormal returns.   Under this 

hypothesis, governance provisions could be completely innocuous, with no influence either on 

managerial power or on agency costs.  

Ideally, we would distinguish among these three hypotheses by using random variation in 

some characteristic that was causal for G.  Unfortunately, we have not been able to identify such 
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an instrument.  One candidate would be the subset of state laws, with the State subindex as a 

proxy.  Though in some states these laws were passed at the urging of large corporations, it 

seems reasonable to assume that their passage was exogenous to most firms.  But the State 

subindex has three flaws as an instrument.  First, firms can choose to reincorporate into different 

states; enough firms have done so that exposure to state laws is not truly exogenous 

[Subramanian 2001].  Second, many firms have opted out of the protections of some of the most 

stringent of these laws, so that a firm’s state of incorporation is only a noisy measure for its 

actual legal exposure.  Third, as shown in Table III, the State subindex is not positively or 

consistently correlated with the other components of G.  Other potential instruments have 

different problems.  For example, if takeover protections were adopted during industry-specific 

takeover waves, then we might be able to use industry as an instrument for G.  Unfortunately, 

this would render it impossible to distinguish between G or industry as the cause of poor returns 

in the 1990s.  

In Section V, our tests consist of a search for evidence supportive of each hypothesis, 

while acknowledging the impossibility of a perfect test to distinguish among them. First, if 

Hypothesis I is correct, then we should observe some "unexpected" differences in agency costs 

across firms. We discuss several previous studies on this topic and look for such differences in 

our sample by analyzing capital expenditure and acquisition behavior. Second, for Hypothesis II, 

we analyze insider-trading activity as a function of G.  If governance provisions were put in 

place by prescient managers, these same managers might be net sellers of the stock in their firms. 

Finally, for Hypothesis III, we test whether a large set of observable firm characteristics can 

explain the empirical relationship between returns and G.  
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V. Governance:  Tests

In this section we examine the evidence for each of the hypotheses described in Section 

IV. Section V.A covers Hypothesis I, Section V.B covers Hypothesis II, and Section V.C covers

Hypothesis III.   Section V.D summarizes and discusses the evidence. 

A. Evidence on Hypothesis I

Increased agency costs at high-G firms can directly affect firm performance in several 

ways.  In the specific case of state takeover laws, where causality is easier to establish, 

researchers have found evidence of increased agency costs through a variety of mechanisms. 

Borokhovich, Brunarski and Parrino [1997] show that compensation rises for CEOs of firms 

adopting takeover defenses.  Bertrand and Mullainathan [1999a, 1999b, and 2000] find a similar 

result for CEOs and other employees in firms newly covered by state takeover laws.  They also 

find that these laws cause a decrease in plant-level efficiency, measured either by total factor 

productivity or return on capital. Garvey and Hanka [1999] show that state takeover laws led to 

changes in leverage consistent with increased corporate slack.  These studies provide the cleanest 

evidence in support of Hypothesis I, but, of course, do not make use of the full variation 

embodied in the G index.  We supplement these findings by examining the empirical relationship 

of G with two other possible sources of agency costs: capital expenditure and acquisition 

behavior. 

A substantial literature, dating back at least to Baumol [1959], Marris [1964], and 

Williamson [1964], holds that managers may undertake inefficient projects in order to extract 

private benefits.  This problem is particularly severe when managers are entrenched and can 

resist hostile takeovers [Jensen and Ruback 1983, Shleifer and Vishny 1989].  Under this view, if 
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capital expenditure increases following the adoption of new takeover defenses, this increase 

would be a net negative for firm value.20  

To examine the empirical relationship between capital expenditure and governance, we 

estimate annual median regressions for capital expenditure (CAPEX), scaled by either sales or 

assets, and net of the industry median.  To control for the different investment opportunities 

available at value and growth firms, we include the log book-to-market ratio (BM) as a control 

variable in all specifications.    Table X summarizes the results, with BM coefficients omitted.   

Columns (1) and (3) give results for the full sample, with G as the key regressor; columns (2) 

and (4) give results for the sample restricted to firms in the Democracy and Dictatorship 

Portfolios, with a Democracy dummy as the key regressor.  The average coefficient on G is 

positive and significant in both sets of regressions.   Consistent with these results, we find that 

the average coefficient on the Democracy dummy is negative and significant in both sets of 

regressions.  We conclude that, other things equal, high-G firms have higher CAPEX than do 

low-G firms.   

Another outlet for capital expenditure is for firms to acquire other firms.  Some of the 

strongest evidence for the importance of agency costs comes from the negative returns to 

acquirer stocks after a bid is announced.  Considerable evidence shows that these negative 

returns are correlated with other agency problems, including low managerial ownership 

[Lewellen, Loderer, and Rosenfeld 1985], high free-cash flow [Lang, Stulz, and Walkling 1991], 

and diversifying transactions [Morck, Shleifer, and Vishny 1990].   In addition to negative 

announcement returns, there is also long-run evidence of negative abnormal performance by 

20 For an alternative view, see Stein [1988 and 1989].  Empirical evidence on this issue is given by Daines and 
Klausner [2001], Johnson and Rao [1997], Meulbroek et al. [1990], Pugh, Page, and Jahera [1992], and Titman, 
Wei, and Xie [2001].     
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acquirer firms [Loughran and Vijh 1997, Rao and Vermaelen 1998].21  Taken together, these 

studies suggest acquisitions as another pathway through which governance affects performance.  

To analyze the relation between acquisition activity and G, we use the SDC database to 

identify all transactions in which a sample firm acted as either the acquirer or the seller during 

the sample period.  From January 1991 through December 1999, there are 12,694 acquisitions 

made by sample firms; SDC gives the acquisition price for just under half of these. For each 

firm, we count the number of acquisitions (“Acquisition Count”). We also calculate the sum of 

the price of all acquisitions in each calendar year and divide this sum by the firm’s average 

market capitalization for the first day and last day of the year (“Acquisition Ratio”).   

Table XI summarizes the results of annual regressions for both Acquisition Count and the 

Acquisition Ratio in year t on G (or a Democracy dummy), the log of size, the log of the book-

to-market ratio, and 48 industry dummies, all measured at year-end t-1.  Coefficients on all 

control variables are omitted from the table.  Since many firms make no acquisitions in a year, 

the dependent variables are effectively left-censored at zero.  To account for this censoring, we 

estimate Poisson regressions for Acquisition Count and Tobit regressions for the Acquisition 

Ratio.   Columns (1) and (3) give results for the full sample, with G as the key regressor; 

columns (2) and (4) give results for the sample restricted to firms in the Democracy and 

Dictatorship portfolios, with a Democracy dummy as the key regressor. For both sets of 

regressions, the coefficients on G are positive in every year, and the average coefficient on G is 

positive and significant.  Consistent with this result, the average coefficient on the Democracy 

dummy is negative for both sets of regressions and is significant for Acquisition Count.  
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One interpretation of these results is that high-G firms engaged in an unexpectedly large 

amount of inefficient investment during the 1990s. This interpretation is consistent with 

contemporaneous unexpected differences in profitability, stock returns, and firm value.  This 

inefficient investment does not necessarily mean that firms are attempting to maximize their size 

in a form of empire building.  Indeed, empire building would be inconsistent with the negative 

relationship between sales growth and G found in Table IX.  Instead, managers may be 

attempting to stave off “empire collapse” with high expenditure and acquisition activity.  In that 

case, the results of this section are consistent with the evidence of Table IX. 

B. Evidence on Hypothesis II

It is well established that insider trading can forecast returns.  Firms whose shares have 

been intensively sold (bought) by insiders tend to underperform (overperform) benchmarks in 

subsequent periods.22 If some 1980s insiders forecasted poor performance for their firms, we 

might expect them to have looked for ways to keep the shareholders from firing them, either 

through voting or takeovers. In this case, weak shareholder rights would be a symptom of 

insiders’ superior information, but would not necessarily be the cause of the poor performance in 

the subsequent decade.   

To study this possibility, we use data collected by Thomson Financial from the required 

SEC insider-trading filings.  For each firm in our sample, we sum all (split-adjusted) open-

market transactions for all insiders in each year, with purchases entering positively and sales 

entering negatively.  We then normalize this sum by shares outstanding at the beginning of the 

year to arrive at a "Net Purchases" measure for each firm in each year.  If insiders put new 

22 See Seyhun [1998] for a comprehensive review of this literature and a discussion of SEC rules, filing 
requirements, and available data. 
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provisions in place when they forecast poor performance, then we would expect Net Purchases to 

be negatively correlated with G. 

We employ two regression specifications.  First, we estimate OLS regressions of Net 

Purchases on G (or a Democracy dummy), BM, and log of size.  For some firm-years, the Net 

Purchase measure is dominated by one large transaction.  While large transactions might have 

information content, they might also reflect liquidity or rebalancing needs. In an OLS regression, 

firms with large outliers will dominate.  Thus, we also estimate ordered logit regressions on the 

same OLS regressors, in which the dependent variable is equal to one if Net Purchases is 

positive, zero if Net Purchases is zero, and negative one if Net Purchases is negative. 

 Table XII summarizes the results of these regressions.   Columns (1) and (3) give results 

for the full sample, with G as the key regressor; columns (2) and (4) give results for the sample 

restricted to firms in the Democracy and Dictatorship Portfolios with a Democracy dummy as the 

key regressor.  Coefficients on all control variables are omitted from the table.  We find no 

significant relationships between governance and insider trading.  Two of four sets of regressions 

have positive average coefficients, two have negative average coefficients, and none of these 

average coefficients are significant.  In untabulated results, we also estimated median 

regressions, replicated all of the above results using all transactions (the main difference is the 

inclusion of option-exercise transactions), and estimated long-horizon regressions using all years 

of data for each firm.  In none of these cases did we find a robust relationship between 

governance and insider trading.   Overall, we find no support for Hypothesis II in the insider-

trading data. 
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C. Evidence on Hypothesis III

What other factors might be driving the return difference between the Democracy and 

Dictatorship portfolios?  We saw in Table II that G is correlated with several firm characteristics, 

including S&P 500 membership, institutional ownership, trading volume, and past sales growth.   

If returns to stocks with these characteristics differed in the 1990s in a way not captured by the 

model in equation (1), then a type of omitted variable bias may drive the abnormal-return results.  

In this section, we explore this possibility using a cross-sectional regression approach. In 

addition to providing evidence on Hypothesis III, this method also supplements the analysis of 

Section III.B by allowing a separate regressor for each component of G. 

For each month in the sample period, September 1990 to December 1999, we estimate 

(3) rit =  at + bt Xit + ct Zit + eit ,    

where, for firm i in month t, rit are the returns (either raw or industry-adjusted),  Xit is a vector of 

governance variables (either G, its components, or inclusion in one of the extreme portfolios), 

and Zit is a vector of firm characteristics.  As elements of Z, we include the full set of regressors 

used by Brennan, Chordia, and Subrahmanyam [1998], plus five-year sales growth, S&P 500 

inclusion, and institutional ownership.23 Variable definitions are given in Appendix B.  

We estimate (3) separately for each month and then calculate the mean and time-series 

standard deviation of the 112 monthly estimates of the coefficients.   Table XIII summarizes the 

results. The first two columns give the results, raw and industry-adjusted, for the full sample of 

firms in each month with G as the key independent variable.  In both regressions, the average 

23 All of these additional variables are correlated with G (see Table III) and, in prior studies, with either firm value 
or abnormal returns.  See Lakonishok, Shleifer, and Vishny [1994] (sales growth), Gompers and Metrick [2001] 
(institutional ownership), and Morck and Yang [2001] (Q). 
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Daines and Klausner 2001].  If managers also believe this, then the Delay subindex should also 

be the most important driver of the results.   

Unfortunately, large standard errors, due in part to the substantial multicollinearity 

between the regressors, makes it difficult to construct a powerful test.  None of the subindex 

coefficients are statistically significant in either specification, but many of the point estimates are 

economically large. In the end, we cannot precisely measure the relative importance of Delay or 

any other subindex. This is similar to the problem that occurred in the Q regressions of Table 

VIII. For example, in both Tables VIII and XIII, the coefficients on Voting suggest potentially 

enormous economic significance, but large standard errors prevent any meaningful statistical 

inference.  

In untabulated tests, we also included all 28 provisions from Table I as separate 

regressors in (3).  Regressing raw returns on these 28 provisions plus the same controls as in 

Table XIII, we find that 16 of the coefficients are negative, and only one (Unequal Voting) is 

significant. (With this many regressors, we would expect one to appear “significant” just by 

chance.) Results for industry-adjusted returns are similar.  These results highlight and magnify 

the lack of power in the subindex regressions.  Indeed, many of the point estimates imply return 

effects above 20 basis points per month (2.4 percent per year), but are still far from being 

statistically significant.  This result also suggests that the Democracy-minus-Dictatorship return 

differences are not driven by the presence or absence of any one provision. 

D. Discussion 

The evidence in sections V.A, V.B, and V.C must be interpreted with caution.  Since this 

is an experiment without random assignment, no analysis of causality can be conclusive.  The 
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main problem is the possibility that some unobserved characteristic is correlated with G and is 

also the main cause of abnormal returns. This type of omitted-variable bias could be something 

prosaic, such as imperfect industry adjustments or model misspecification, or something more 

difficult to quantify, such as a partially unobservable or immeasurable “corporate culture”.  

Under the latter explanation, management behavior would be constrained by cultural norms 

within the firm, and democracy and dictatorship would be a persistent feature of a corporate 

culture; G would be a symptom, but not a cause, of this culture.  In this case, all the results of the 

paper could be explained if investors mispriced culture in 1990, just as they appear to have 

mispriced its proxy, G.   The policy impact of reducing G would be nonexistent unless it affected 

the culture of managerial power that was the true driver of poor performance. 

In addition to the three hypotheses considered above, other explanations fall into the 

general class of “Type I” error.  For example, one could argue that investors in 1990 had rational 

expectations about the expected costs and benefits of takeover defenses, where the expected 

costs are more severe agency problems and the expected benefits are higher takeover premia. 

Then, when the hostile takeover market largely evaporated in the early 1990s – perhaps because 

of macroeconomic conditions unrelated to takeover defenses – Dictatorship firms were left with 

the costs but none of the benefits of their defenses.  Over the subsequent decade, the expected 

takeover premia eroded as investors gradually learned about the weak takeover market.  Simple 

calculations suggest that this explanation cannot be that important.  Suppose that in 1990 the 

expected takeover probability for Dictatorship firms was 30 percent, and the expected takeover 

premium conditional on takeover was also 30 percent. Further suppose that both of these 

numbers were zero for Democracy firms.  Then, the unconditional expected takeover premium 
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for Dictatorship firms would have been only nine percent, which is approximately the relative 

underperformance of these firms for only a single year. 

In sum, we find some evidence in support of Hypothesis I and no evidence in support of 

Hypothesis II.  For Hypothesis III, we find that industry classification can explain somewhere 

between one-sixth and one-third of the benchmark abnormal returns, but we do not find any 

other observable characteristic that explains the remaining abnormal return.  The subindex 

regressions, which might be helpful in distinguishing between Hypotheses I and III, are not 

powerful enough for strong inference.  We conclude that the remaining performance differences, 

which are economically large, were either directly caused by governance provisions (Hypothesis 

I), or were related to unobservable or difficult-to-measure characteristics correlated with 

governance provisions (Hypothesis III).  

What do these hypotheses imply about abnormal returns in the future?  None suggests 

any obvious pattern for the relationship between G and returns.  Under Hypothesis I, if we 

interpret our test as a long-run event study, then there is no reason to expect any relationship 

once the market has fully priced the underlying “event” of corporate governance.  The fact that 

this price adjustment is taking such a long time does not seem so surprising in light of the 

lengthy intervals necessary for much more tangible information to be incorporated into prices.24 

Thus, to the extent that end-of-sample price adjustment is incomplete, complete, or has 

overreacted, the future relationship between G and returns could be negative, zero, or positive. 

Under Hypothesis II, there is a similar dependence on whether past insider information has been 

fully incorporated into prices.  Under Hypothesis III, future return differences would be driven 

the relevant omitted characteristic; clearly, this hypothesis yields no clear prediction.    

24 For example, there is evidence that earnings surprises [Bernard and Thomas 1989], dividend omissions [Michaely, 
Thaler, and Womack 1995], and stock repurchases [Ikenberry, Lakonishok, and Vermaelen 1995] have long-term 
drift following the event, and all seem to be relatively simp le events compared to changes in governance structure.  
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VI. Conclusion 

The power-sharing relationship between investors and managers is defined by the rules of 

corporate governance. Beginning in the late 1980s, there is significant and stable variation in 

these rules across different firms.  Using 24 distinct corporate-governance provisions for a 

sample of about 1,500 firms per year during the 1990s, we build a Governance Index, denoted as 

G, as a proxy for the balance of power between managers and shareholders in each firm.  We 

then analyze the empirical relationship of this index with corporate performance.    

We find that corporate governance is strongly correlated with stock returns during the 

1990s.  An investment strategy that purchased shares in the lowest-G firms (“Democracy” firms 

with strong shareholder rights), and sold shares in the the highest-G firms (“Dictatorship” firms 

with weak shareholder rights), earned abnormal returns of 8.5 percent per year. At the beginning 

of the sample, there is already a significant relationship between valuation and governance: each 

one-point increase in G is associated with a decrease in Tobin’s Q of 2.2 percentage points.  By 

the end of the decade, this difference has increased significantly, with a one-point increase in G 

associated with a decrease in Tobin’s Q of 11.4 percentage points. The results for both stock 

returns and firm value are economically large and are robust to many controls and other firm 

characteristics.   

We consider several explanations for the results, but the data do not allow strong 

conclusions about causality.  There is some evidence, both in our sample and from other authors, 

that weak shareholder rights caused poor performance in the 1990s. It is also possible that the 

results are driven by some unobservable firm characteristic.  These multiple causal explanations 

have starkly different policy implications and stand as a challenge for future research.  The 
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empirical evidence of this paper establishes the high stakes of this challenge.  If an 11.4 

percentage point difference in firm value were even partially “caused” by each additional 

governance provision, then the long-run benefits of eliminating multiple provisions would be 

enormous.  
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Appendix A – Corporate-Governance Provisions  

This appendix describes the provisions listed in Table I and used as components of the 

Governance Index.  The shorthand title of each provision, as used in the text of the paper, is 

given in bold.  These descriptions are given in alphabetical order and are similar to Rosenbaum 

[1998].  For a few provisions, we discuss their impact on shareholder rights or the logic behind 

their categorization in Table I. 

Antigreenmail – Greenmail refers to a transaction between a large shareholder and a 

company in which the shareholder agrees to sell his stock back to the company, usually at a 

premium, in exchange for the promise not to seek control of the company for a specified period 

of time.  Antigreenmail provisions prevent such arrangements unless the same repurchase offer is 

made to all shareholders or approved by a shareholder vote.  Such provisions are thought to 

discourage accumulation of large blocks of stock because one source of exit for the stake is 

closed, but the net effect on shareholder wealth is unclear [Shleifer and Vishny 1986, Eckbo 

1990].    Five states have specific Antigreenmail laws , and two other states have “recapture of 

profits” laws, which enable firms to recapture raiders’ profits earned in the secondary market. 

We consider recapture of profits laws to be a version of Antigreenmail laws (albeit a stronger 

one).  The presence of firm-level Antigreenmail provisions is positively correlated with 18 out of 

the other 21 firm-level provisions, is significantly positive in eight of these cases, and is not 

significantly negative for any of them. Furthermore, states with Antigreenmail laws tend to pass 

them in conjunction with laws more clearly designed to prevent takeovers [Pinnell 2000]. Since 

it seems likely that most firms and states perceive Antigreenmail as a takeover “defense”, we 

treat Antigreenmail like the other defenses and code it as a decrease in shareholder rights. 
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Blank Check preferred stock is stock over which the board of directors has broad 

authority to determine voting, dividend, conversion, and other rights.  While it can be used to 

enable a company to meet changing financial needs, its most important use is to implement 

poison pills or to prevent takeover by placing this stock with friendly investors.  Because of this 

role, blank check preferred stock is a crucial part of a “delay” strategy. Companies that have this 

type of preferred stock but require shareholder approval before it can be used as a takeover 

defense are not coded as having this provision in our data. 

Business Combination laws impose a moratorium on certain kinds of transactions (e.g., 

asset sales, mergers) between a large shareholder and the firm, unless the transaction is approved 

by the Board of Directors.  Depending on the State, this moratorium ranges between two and five 

years after the shareholder’s stake passes a prespecified (minority) threshold.  These laws were 

in place in 25 states in 1990 and two more by 1998. It is the only state takeover law in Delaware, 

the state of incorporation for about half of our sample.   

Bylaw and Charter amendment limitations limit shareholders’ ability to amend the 

governing documents of the corporation.  This might take the form of a supermajority vote 

requirement for charter or bylaw amendments, total elimination of the ability of shareholders to 

amend the bylaws, or the ability of directors (beyond the provisions of state law) to amend the 

bylaws without shareholder approval. 

Control-share Cash-out laws enable shareholders to sell their stakes to a “controlling” 

shareholder at a price based on the highest price of recently acquired shares.  This works 

something like fair-price provisions (see below) extended to nontakeover situations. These laws 

were in place in three states by 1990 with no additions during the decade. 
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A Classified Board (or “staggered” board) is one in which the directors are placed into 

different classes and serve overlapping terms.  Since only part of the board can be replaced each 

year, an outsider who gains control of a corporation may have to wait a few years before being 

able to gain control of the board.  This slow replacement makes a classified board a crucial 

component of the Delay group of provisions, and one of the few provisions that clearly retains 

some deterrent value in modern takeover battles [Daines and Klausner 2001]. 

Compensation Plans with changes-in-control provisions allow participants in incentive 

bonus plans to cash out options or accelerate the payout of bonuses should there be a change in 

control.  The details may be a written part of the compensation agreement, or discretion may be 

given to the compensation committee. 

Director indemnification Contracts are contracts between the company and particular 

officers and directors indemnifying them from certain legal expenses and judgments resulting 

from lawsuits pertaining to their conduct.  Some firms have both “Indemnification” in their 

bylaws or charter and these additional indemnification “Contracts”. 

Control-share Acquisition laws (see Supermajority, below). 

Cumulative Voting allows a shareholder to allocate his total votes in any manner 

desired, where the total number of votes is the product of the number of shares owned and the 

number of directors to be elected.  By allowing them to concentrate their votes, this practice 

helps minority shareholders to elect directors.  Cumulative Voting and Secret Ballot (see below) 

are the only two provisions whose presence is coded as an increase in shareholder rights, with an 

additional point to the Governance Index if the provision is absent. 

Directors’ Duties provisions allow directors to consider constituencies other than 

shareholders when considering a merger.  These constituencies may include, for example, 
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employees, host communities, or suppliers.  This provision provides boards of directors with a 

legal basis for rejecting a takeover that would have been beneficial to shareholders.  31 states 

have Directors’ Duties laws  allowing similar expansions of constituencies, but in only two of 

these states (Indiana and Pennsylvania) are the laws explicit that the claims of shareholders 

should not be held above those of other stakeholders [Pinnell 2000].  We treat firms in these two 

states as though they had an expanded directors’ duty provision unless the firm has explicitly 

opted out of coverage under the law.   

Fair-Price provisions limit the range of prices a bidder can pay in two-tier offers.  They 

typically require a bidder to pay to all shareholders the highest price paid to any during a 

specified period of time before the commencement of a tender offer, and do not apply if the deal 

is approved by the board of directors or a supermajority of the target’s shareholders.  The goal of 

this provision is to prevent pressure on the target’s shareholders to tender their shares in the front 

end of a two-tiered tender offer, and they have the result of making such an acquisition more 

expensive.  Also, 25 states had Fair-Price laws  in place in 1990, and two more states passed 

such laws in 1991. The laws work similarly to the firm-level provisions. 

Golden Parachutes are severance agreements that provide cash and non-cash 

compensation to senior executives upon an event such as termination, demotion, or resignation 

following a change in control.  They do not require shareholder approval.  While such payments 

would appear to deter takeovers by increasing their costs, one could argue that these parachutes 

also ease the passage of mergers through contractual compensation to the managers of the target 

company [Lambert and Larcker 1985].  While the net impact on managerial entrenchment and 

shareholder wealth is ambiguous, the more important effect is the clear decrease in shareholder 

rights. In this case, the “right” is the ability of a controlling shareholder to fire management 
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without incurring an additional cost. Golden Parachutes are highly correlated with all the other 

takeover defenses.  Out of 21 pairwise correlations with the other firm-level provisions, 15 are 

positive, 10 of these positive correlations are significant, and only one of the negative 

correlations is significant.  Thus, we treat Golden Parachutes as a restriction of shareholder 

rights.  

Director Indemnification uses the bylaws, charter, or both to indemnify officers and 

directors from certain legal expenses and judgments resulting from lawsuits pertaining to their 

conduct.  Some firms have both this “Indemnification” in their bylaws or charter and additional 

indemnification “Contracts”.  The cost of such protection can be used as a market measure of the 

quality of corporate governance [Core 1997 and 2000]. 

Limitations on director Liability are charter amendments that limit directors’ personal 

liability to the extent allowed by state law.  They often eliminate personal liability for breaches 

of the duty of care, but not for breaches of the duty of loyalty or for acts of intentional 

misconduct or knowing violation of the law. 

Pension Parachutes prevent an acquirer from using surplus cash in the pension fund of 

the target to finance an acquisition.  Surplus funds are required to remain the property of the 

pension fund and to be used for plan participants’ benefits. 

Poison Pills provide their holders with special rights in the case of a triggering event 

such as a hostile takeover bid.  If a deal is approved by the board of directors, the poison pill can 

be revoked, but if the deal is not approved and the bidder proceeds, the pill is triggered.  Typical 

poison pills give the holders of the target’s stock other than the bidder the right to purchase stock 

in the target or the bidder’s company at a steep discount, making the target unattractive or 

diluting the acquirer’s voting power.  Poison pills are a crucial component of the “delay” strategy 
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at the core of modern defensive tactics.  Nevertheless, we do not include poison pills in the 

Delay group of provisions, but include it in the Other group because the pill itself can be passed 

on less than one-day’s notice, so it need not be in place for the other Delay provisions to be 

effective.  The other provisions in this group require a shareholder vote, so they cannot be passed 

on short notice. See Coates [2000] and Daines and Klausner [2001] for a discussion of this point. 

Under a Secret Ballot (also called confidential voting), either an independent third party 

or employees sworn to secrecy are used to count proxy votes, and the management usually 

agrees not to look at individual proxy cards.  This can help eliminate potential conflicts of 

interest for fiduciaries voting shares on behalf of others, and can reduce pressure by management 

on shareholder-employees or shareholder-partners.  Cumulative Voting (see above) and Secret 

Ballots are the only two provisions whose presence is coded as an increase in shareholder rights, 

with an additional point to the Governance Index if the provision is absent. 

Executive Severance agreements assure high-level executives of their positions or some 

compensation and are not contingent upon a change in control (unlike Golden or Silver 

parachutes). 

Silver Parachutes are similar to Golden Parachutes in that they provide severance 

payments upon a change in corporate control, but differ in that a large number of a firm’s 

employees are eligible for these benefits.  Since Silver Parachutes do not protect the key decision 

makers in a merger, we classified them in the Other group rather than in the Protection group. 

Special Meeting limitations either increase the level of shareholder support required to 

call a special meeting beyond that specified by state law or eliminate the ability to call one 

entirely.  Such provisions add extra time to proxy fights, since bidders must wait until the 

regularly scheduled annual meeting to replace board members or dismantle takeover defenses.  
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This delay is especially potent when combined with limitations on actions by written consent 

(see below).   

Supermajority requirements for approval of mergers are charter provisions that establish 

voting requirements for mergers or other business combinations that are higher than the 

threshold requirements of state law.  They are typically 66.7, 75, or 85 percent, and often exceed 

attendance at the annual meeting. In practice, these provisions are similar to Control-Share 

Acquisition laws .  These laws require a majority of disinterested shareholders to vote on 

whether a newly qualifying large shareholder has voting rights.  They were in place in 25 states 

by September 1990 and one additional state in 1991. 

Unequal Voting rights limit the voting rights of some shareholders and expand those of 

others.  Under time-phased voting, shareholders who have held the stock for a given period of 

time are given more votes per share than recent purchasers.  Another variety is the substantial-

shareholder provision, which limits the voting power of shareholders who have exceeded a 

certain threshold of ownership.  

Limitations on action by Written Consent can take the form of the establishment of 

majority thresholds beyond the level of state law, the requirement of unanimous consent, or the 

elimination of the right to take action by written consent. Such requirements add extra time to 

many proxy fights, since bidders must wait until the regularly scheduled annual meeting to 

replace board members or dismantle takeover defenses.  This delay is especially potent when 

combined with limitations for calling special meetings (see above).   
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Appendix B – Definitions for the Regression Variables 

This list includes all variables used as regressors or for summary statistics in Tables V 

and XIII. All components are drawn from the CRSP monthly files and all variables are in natural 

logs unless explicitly noted otherwise.  Variables are listed in alphabetical order. 

BM - The ratio of book value of common equity (previous fiscal year) to market value of 

common equity (end of previous calendar year).  Book value of common equity is the sum of 

book common equity (Compustat item 60) and deferred taxes (Compustat item 74).  This 

variable, and all other variables that use Compustat data, are recalculated each July and held 

constant through the following June. 

5-Year Return – The compounded return from month t-61 to month t-2.  

IO – Shares held by institutions divided by total shares outstanding (not in logs).  

Institutional holdings are from SEC Form 13F quarterly filings, as provided by Thomson 

Financial.  We use the most recent quarter as of the end of month t-1, with shares outstanding 

(from CRSP) measured on the same date. 

NADVOL - The dollar volume of trading in month t-2 for stocks that trade on the 

Nasdaq.  Approximated as stock price at the end of month t-2 multiplied by share volume in 

month t-2.  For New York Stock Exchange (NYSE) and American Stock Exchange (AMEX) 

stocks, NADVOL equals zero. 

NASDUM - A dummy variable equal to one if the firm traded on the Nasdaq Stock 

Market at the beginning of month t and zero otherwise. 
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RET2-3 - Compounded gross returns for months t-3 and t-2. 

RET4-6 - Compounded gross returns for months t-6 through t-4. 

RET7-12 - Compounded gross returns for months t-12 through t-7. 

SGROWTH - The growth in sales (Compustat item 12) over the previous five fiscal 

years (not in logs). 

SIZE - Market capitalization in millions of dollars at the end of month t-2. 

SP500 - membership in the S&P 500 as of the end of month t-1.  Value is equal to one if 

the firm is in the index, and zero otherwise. Data is from CRSP S&P 500 constituent file. 

VOLUME - The dollar volume of trading in month t-2 =  NADVOL + NYDVOL. 

YLD - The ratio of dividends in the previous fiscal year (Compustat item 21) to market 

capitalization measured at calendar year end  (not in logs). 

44

NYDVOL - The dollar volume of trading in month t-2 for stocks that trade on the NYSE 

or AMEX.  Approximated as stock price at the end of month t-2 multiplied by share volume in 

month t-2.  For Nasdaq stocks, NYDVOL equals zero. 

PRICE - Price at the end of month t-2. 

Q - The market value of assets divided by the book value of assets (Compustat item 6), where 

the market value of assets is computed as book value of assets plus the market value of 

common stock less the sum of the book value of common stock (Compustat item 60) and balance 

sheet deferred taxes (Compustat item 74).  All book values for fiscal year t (from Compustat) are 

combined with the market value of common equity at the calendar end of year t. 
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TABLE I 
Governance Provisions  

This table presents the percentage of firms with each provision between 1990 and 1998.  The 
data are drawn from the IRRC Corporate Takeover Defenses publications [Rosenbaum 1990, 
1993, 1995, and 1998] and are supplemented by data on state takeover legislation coded from 
Pinnell [2000].  See Appendix A for detailed information on each of these provisions.  The 
sample consists of all firms in the IRRC research universe except those with dual class stock.   

Percentage of firms with 
governance provisions in 

1990 1993 1995 1998 
Delay 

Blank Check 76.4 80.0 85.7 87.9 
Classified Board 59.0 60.4 61.7 59.4 
Special Meeting 24.5 29.9 31.9 34.5 
Written Consent 24.4 29.2 32.0 33.1 

Protection 
Compensation Plans 44.7 65.8 72.5 62.4 
Contracts  16.4 15.2 12.7 11.7 
Golden Parachutes 53.1 55.5 55.1 56.6 
Indemnification 40.9 39.6 38.7 24.4 
Liability 72.3 69.1 65.6 46.8 
Severance  13.4 5.5 10.3 11.7 

Voting 
Bylaws 14.4 16.1 16.0 18.1 
Charter 3.2 3.4 3.1 3.0 
Cumulative Voting 18.5 16.5 14.9 12.2 
Secret Ballot 2.9 9.5 12.2 9.4 
Supermajority 38.8 39.6 38.5 34.1 
Unequal Voting 2.4 2.0 1.9 1.9 

Other 
Antigreenmail 6.1 6.9 6.4 5.6 
Directors’ Duties 6.5 7.4 7.2 6.7 
Fair Price 33.5 35.2 33.6 27.8 
Pension Parachutes 3.9 5.2 3.9 2.2 
Poison Pill 53.9 57.4 56.6 55.3 
Silver Parachutes 4.1 4.8 3.5 2.3 

State 
Antigreenmail Law 17.2 17.6 17.0 14.1 
Business Combination Law 84.3 88.5 88.9 89.9 
Cash-Out Law 4.2 3.9 3.9 3.5 
Directors’ Duties Law 5.2 5.0 5.0 4.4 
Fair Price Law 35.7 36.9 35.9 31.6 
Control Share Acquisition Law 29.6 29.9 29.4 26.4 

Number of Firms 1357 1343 1373 1708 
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TABLE III 
Correlations between the Subindices 

This table presents pairwise correlations between the subindices, Delay, Protection, Voting, 
Other, and State in 1990.  The calculation of the subindices is described in Section II.  The 
elements of each subindex are given in Table I and described in detail in Appendix A.  
Significance at the five-percent and one-percent levels is indicated by * and ** respectively.    

Delay Protection Voting Other 

Protection    0.22** 

Voting   0.33**    0.10** 

Other   0.43**    0.27**    0.19** 

State -0.08** -0.04 -0.07*           0.05 
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(1) (2) (3) (4) (5) (6)

Raw 
Industry- 
Adjusted Raw 

Industry- 
Adjusted Raw 

Industry- 
Adjusted 

G -0.04
(0.04)

-0.02
(0.03)

Democracy 
 Portfolio 

 0.76* 
(0.32) 

 0.63* 
(0.26) 

Delay -0.03
(0.10)

0.02 
(0.07) 

Protection -0.07
(0.08)

-0.01
(0.06)

Voting -0.08
(0.13)

-0.08
(0.10)

Other 0.01 
(0.08) 

-0.04
(0.07)

State 0.02 
(0.08) 

-0.04
(0.06)

NASDUM -0.83
(6.94)

-0.42
(5.26)

-8.23
(6.45)

-10.36
(5.94)

-2.60
(6.39)

-0.29
(4.98)

SP500 -0.19
(0.49)

-0.20
(0.42)

-0.42
(0.49)

-0.21
(0.41)

-0.19
(0.45)

-0.24
(0.40)

BM 0.04
(0.19)

0.14
(0.12)

0.06
(0.38)

0.11
(0.29)

0.06
(0.20)

0.15
(0.11)

SIZE 0.17 
(0.27) 

0.22 
(0.16) 

0.47 
(0.38) 

0.02 
(0.32) 

0.19 
(0.27) 

0.24 
(0.17) 

PRICE 0.26 
(0.26) 

0.20 
(0.20) 

0.28 
(0.31) 

0.44 
(0.31) 

0.20 
(0.28) 

0.16 
(0.22) 

IO 0.61 
(0.47) 

0.10 
(0.33) 

0.78 
(0.67) 

-0.16
(0.60)

0.59 
(0.44) 

0.14 
(0.33) 

NYDVOL -0.11
(0.29)

-0.21
(0.18)

-0.49
(0.36)

-0.03
(0.31)

-0.13
(0.28)

-0.21
(0.18)

NADVOL 0.01 
(0.43) 

-0.13
(0.29)

-0.09
(0.41)

0.48 
(0.39) 

0.06 
(0.43) 

-0.15
(0.29)

YLD 10.85 
(10.54) 

10.94
(7.25)

15.74
(14.62)

9.23 
(11.56) 

6.21 
(11.63) 

8.76
(7.70)

RET2-3 -0.48
(1.40)

-0.93
(1.04)

-2.04
(2.33)

-1.82
(1.73)

-0.57
(1.43)

-1.03
(1.07)

RET4-6 -0.68
(1.33)

-0.48
(0.92)

-2.21
(1.89)

-1.12
(1.36)

-0.58
(1.33)

-0.55
(0.93)

RET7-12  2.42* 
(1.00) 

0.89 
(0.65) 

0.12 
(1.35) 

-1.67
(1.03)

   2.69** 
(0.99) 

1.06 
(0.65) 

SGROWTH -0.00
(0.26)

0.03 
(0.18) 

0.75 
(0.47) 

0.27
(0.40)

-0.01
(0.25)

0.02 
(0.18) 

Constant -0.53
(2.55)

-0.18
(1.71)

1.17 
(3.43) 

-1.86
(2.99)

0.03 
(2.39) 

-0.16
(1.69)
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Designated Confidential Pursuant to the Protective Order Filed March 9, 2021 

UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 

SECURITIES AND EXCHANGE COMMISSION, 

Plaintiff, 

v. 

RIPPLE LABS INC., BRADLEY GARLINGHOUSE, and 
CHRISTIAN A. LARSEN, 

Defendants. 

20-cv-10832 (AT)

Expert Report of Prof. Carol Osler 
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I. Background and Qualifications

1. I am the Martin and Ahuva Gross Professor of Financial Markets and Institutions at Brandeis

University. My Curriculum Vitae is included as Exhibit A to this report.

2. I have earned an MA and Ph.D. in Economics, with specialization in International Finance,

from Princeton University. That was preceded by a BA in Economics from Swarthmore College.

At Brandeis I usually teach about 125 master’s students and supervise one or two Ph.D. theses

each year. Prior to teaching at Brandeis, I taught at Dartmouth’s Amos Tuck School of Business,

Northwestern University’s Kellogg School of Management, Columbia University’s Economics

Department and, separately, its School for International and Public Affairs. I have also taught a

Ph.D. course at the Norwegian Business School (BI).

3. At Tuck and Kellogg I taught an MBA course entitled “International Capital Markets,” in

which foreign exchange (“FX”) markets naturally occupied some weeks. At Brandeis I teach a

master’s-level course on financial markets. At its inception the course was called “Foreign

Exchange,” and it was entirely dedicated to exchange rates and currency trading. Over the years I

added substantial material on equity, bond, and commodity markets, so the course title was

changed to “Trading and Exchanges.”

4. My research primarily focuses on currency markets and exchange rates, about which I have

published roughly twenty papers. All but two of these appeared in A-rated journals, according to

the well-regarded Australian Business Deans Council (“ABDC”) ranking. Five of my research

articles were published by the ABDC’s highest quality (A*) journals including the Journal of

Finance, the Journal of Financial and Quantitative Analysis, and the Review of Finance.

5. I have been retained by Kellogg, Hansen, Todd, Figel & Frederick, PLLC, counsel to

Defendant Ripple Labs Inc. (“Ripple”), to offer my expert opinions in this case. I am being

compensated at the rate of $600 per hour for my work on this matter. My compensation is not

dependent upon the outcome of this case, and all of the opinions I express in this report are my

own. The materials I have relied on and considered in forming my opinions are cited throughout

this report.
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II. Expert Assignment and Opinions

6. I have been asked to offer an expert opinion on the following questions

Q1. From an economic perspective, does the digital asset XRP function as a “currency”?

Q2. Does Ripple’s On-Demand Liquidity product (“ODL”) present an economically sound
option for making cross-border and cross currency payments? Why or why not?

7. For reasons described in greater detail below, my opinions on these questions are as follows:

Q1. XRP fits the economic definition of a “currency” because it has the functions and
attributes commonly assigned to currencies by experts.

 Functions: XRP serves as a medium of exchange, means of payment, unit of account,
and store of value.

 Attributes: XRP is durable, portable, divisible, uniform, acceptable, in limited supply,
and inexpensive to store.

Q2. ODL, which operates using the open-source XRP Ledger system and leverages the 
digital asset XRP as a bridge currency, presents an economically sound option for making 
cross-border and cross-currency payments.  

● Compared to the dominant traditional payments platforms, ODL provides less costly,
faster, and more transparent payments.

● Compared to the dominant cryptocurrency ledger systems, the XRP Ledger is faster,
less costly, equally transparent, more scalable, and less resource-intensive.

● The XRP Ledger, which ODL leverages, not only realizes the advantages of digital
technologies but advances them by implementing original solutions to well-known
challenges in computer science.

● XRP is a logical part of its eponymous Ledger system. It embodies a centuries-old
solution for limiting the unmanageably extreme multiplicity of connections among
currencies.

● The dominant payment platforms have not fully incorporated the potential advantages
of digital technologies. Furthermore, the modernization process is proceeding slowly
in part because the dominant payment processors have both the incentives and the
power to maintain high costs.

● Ripple faces specific, well-known challenges as a start-up. The dominant firms in its
industry benefit from “network externalities” that create barriers to entry.

● Ripple follows a strategy known as “disruptive innovation” in promoting its ODL
system. According to economists, this strategy is appropriate for a firm, like Ripple,
which has technological advantages but financial disadvantages relative to the
dominant firms.
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III. Opinion on Question 1: XRP has the functions and attributes commonly
assigned to currencies by experts

8. To ascertain whether XRP has the economic characteristics of a currency, one must first

identify the nature of a currency.1 It is commonly assumed that all currencies are state-sponsored,

in part because the currencies in use for exchanging goods and services have been state-

sponsored for roughly two centuries. However, state sponsorship is neither necessary nor

sufficient for legitimate currencies. Currencies came into use as early 40,000 years ago,2 far

before the emergence of states.3 Early currencies included natural objects that are independent of

any government by definition, such as feathers, ivory, jade, cows, and shells. Early currencies

also included objects that were made by humans without government guidance or control, such

as beads, drums, gongs, knives, spades, vodka, wampum, and zappozats (decorated axes).4 As

recently as WWII a man-made currency with no government endorsement – cigarettes –

circulated as currency in a prisoner-of-war camp.5

9. Economists and economic anthropologists have identified four standard functions of a

currency and a number of attributes that promote a currency’s success. This section reviews

these functions and attributes and concludes that XRP demonstrates them all.

10. Evidence gathered by economic anthropologists indicates that the first function for

currencies was means of payment in circumstances dictated by social norms. Two common

examples provided are (i) bride payments and other gift exchanges and (ii) debt repayments,

such as compensation to a crime victim.6

11. Economists typically highlight that currencies have long served the function of medium of

exchange, meaning they enabled efficient exchanges of goods and services. Under a barter

1 Note: The terms currency and money are used interchangeably in this document. This is consistent with today’s 
common practice as manifested in phrases such as a “currency crisis” and “currency markets” (synonymous with FX 
markets).   
2 Kusimba, Chapurukha (19 June 2017). When – and why – did people first start using money? The Conversation. 
https://theconversation.com/when-and-why-did-people-first-start-using-money-78887. 
3 Spencer, Charles S. (2010). Territorial expansion and primary state formation. Proceedings of the National 
Academy of Sciences of the United States of America (PNAS) 107(16): 7119, 7126. 
https://doi.org/10.1073/pnas.1002470107 
4 Davids, Glyn (2002). A history of money from ancient times to the present day, 3rd ed. (Cardiff: University of 
Wales Press). 
5 Radford, R.A. (1945). The economic organisation of a POW camp. Economica 12(48): 189-201. 
6 Kusimba (2008), op. cit. 
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12. Economists also highlight two additional functions of a currency: unit of account and store

of value.7 A unit of account is a measure of value. To disentangle this concept from a medium of

exchange, it helps to recognize the following: British pounds and shillings had no physical form

until they were first minted around 1500.8 Instead, pounds and shillings existed as concepts, and

were used to measure castle inventories and the like, as early as the eighth century C.E. During

the eight centuries from the 700s to the 1500s, the main medium of exchange in Britain was the

silver penny (worth 1/12 shilling), and other coins of relatively small value such as the groat

(worth four pence), first issued in 1361. A store of value is an asset that will still be valuable in

the future.

13. XRP serves all four of the functions of a currency just discussed. Means of payment: Every

transaction on the XRP Ledger, including transactions through Ripple’s ODL product, described

in Section IV, costs a fraction of an XRP. That is, XRP is used to pay for the service of liquidity.

In addition to that payment for use of the XRP Ledger itself, XRP can be used to pay for physical

goods through online platforms including Bitcoin Superstore and Shopify and travel through

Travala.9 Medium of exchange: One function of XRP is to serve as a medium of exchange

between two other currencies and currently serves that function for the client firms using

Ripple’s ODL. Unit of account: XRP is used to value other things available to exchange.

7 Federal Reserve Bank of St. Louis. Functions of money. The Economic Lowdown Podcast Series. 
https://www.stlouisfed.org/education/economic-lowdown-podcast-series/episode-9-functions-of-money. Virtually 
any standard economics textbook will list the same three functions of money. See, e.g., Mankiw, N. Gregory (2008). 
Principles of Economics 5th ed., (Southwestern Cengage Learning, Ohio): p. 642. 
8 Lowther, Ed (14 February 2014). A short history of the pound. BBC News. https://www.bbc.com/news/uk-politics-
26169070. 
9 https://www.xrparcade.com/xrpecosystem/. 

system, which is considered the main alternative, any exchange requires a hard-to-find “double-

coincidence of wants.” To illustrate: the farmer with excess eggs who needs an ox must find 

someone willing to part with an ox in exchange for eggs. With currencies the farmer can acquire 

the ox in two steps: first, sell eggs for money; second, purchase the ox with money. The eggs 

can be sold to anyone who is willing to pay money; the ox can be purchased from anyone 

willing to sell an ox for money. Because currencies eliminate the need for a double-coincidence 

of wants, the number of feasible routes to converting eggs into an ox is vastly multiplied.  
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11 Federal Reserve Bank of St. Louis, op. cit. 
12 Bagus, Philipp (2009). The quality of money. The Quarterly Journal of Austrian Economics 12(4): 22-45. 
13 Federal Reserve Bank of Atlanta. The story of money: 02 – Cows as a form of money. 
https://www.atlantafed.org/about/tours/story-of-money/02-common-products-as-money/cows-as-money.aspx. 
14 Carmody, Isolde (22 July 2012). Cows as currency. StoryArcheology.com. https://storyarchaeology.com/cows-as-
currency/. 
15 Warner, Gregory (15 November 2017). Understanding South Sudan’s cow currency is key to understanding the 
country’s war. NPR. https://www.npr.org/2017/11/15/564443821/understanding-south-sudans-cow-currency-is-key-
to-understanding-the-countrys-war. 
16 Fitzpatrick, Scott M. and Stephen McKeon (2020), Banking on Stone Money: Ancient Antecedents to Bitcoin. 
Economic Anthropology 7: 7-21.    
17 https://www.istockphoto.com/photo/white-cowrie-shells-gm952073298-259929937. 
18 Van Damme, Ingrid. Cowries. Citéco: Cité de l'Économie. https://www.citeco.fr/en/cowries-. Accessed October 3, 
2021. 
19 Van Damme, op. cit. 
20 Van Damme, op. cit. 

acceptability, and limited supply.11 Other economists often include low storage costs on this 

list.12 An ideal currency would have all these attributes, but no single attribute is individually 

necessary and many objects have succeeded as currencies with only a few. Cows were a very 

early form of money in societies from Egypt13 to Ireland14 and remain “the preferred form of 

currency” in South Sudan even today.15 However, cows are not portable, divisible, or uniform, 

their durability is limited, and they are costly to store. For many centuries boulders have served 

as currency on the Micronesian island of Yap, though they are extraordinarily difficult to 

transport and divide.16  

17. Cowrie shells, depicted in Figure 2, were a highly successful currency across Africa, Asia, 

Australia, Oceana, and parts of Europe from the 13th century BCE to the early 20th century.17 

They were once so widely used in China that the symbol for cowrie shell can be found within 

many Chinese words involved with money.18 Cowrie shells succeeded as a currency because 

they have the helpful attributes identified by economists. Durability: Cowrie shells can last for 

centuries and are not attractive to pests. They do not tarnish. Portability: Cowrie shells are small 

and light. In China they were strung into groups of 20; in Bengal they were carried in baskets of 

roughly 12,000.19 Divisibility: The length of an individual cowrie shell ranges from a quarter 

inch to six inches and they are valued proportionately. Uniformity: As can be seen in Figure 2, 

cowries of a given species are remarkably consistent in shape.20 Acceptability: Cowrie shells 

were accepted by common consent across much of the globe. Low storage costs: Beyond a
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secure bit of space, cowrie shells cost nothing to store. Limited supply: Cowrie shells “occur 

rarely in nature”21 and are challenging to harvest.  

Figure 2: Cowrie shells 

18. XRP has all of the attributes that economists agree to be valuable in a currency. Durability:

Units of XRP do not rot, hold no appeal to animals, and do not tarnish. Portability: Units of XRP

are effectively portable insofar as they can be accessed anywhere one finds an internet

connection. Divisibility: Units of XRP are divisible because, like Bitcoin, they can be traded in

decimal fractions. Uniformity: Unlike a shell, a bead, or a silver coin that must be stamped by a

craftsperson and will naturally vary slightly, units of XRP are identical by construction. Each

XRP comprises precisely 1 million drops, the smallest sub-unit.22 Acceptability: XRP can be

traded on myriad exchanges around the world. Low storage costs: XRP is stored in “wallets,”

which effectively “cost” 10 XRP (to satisfy a reserve requirement) for on-Ledger electronic

repositories23 and can be stored in hardware wallets that cost roughly the same range as a

medium-quality physical wallet: $50 to $200.24 Wallet security is high because transaction

ledgers are maintained on many independent servers around the world and updated frequently.

This means that the underlying record of XRP ownership is robust to physical or electronic

disasters.  Limited supply: The long-term supply of XRP is limited to the 100 billion already in

existence. No additional units of XRP can be created without changing the XRP Ledger itself.

21 Kusimba, op. cit. 
22 https://xrpl.org/xrp html. 
23 https://xrpl.org/reserves.html. 
24 Martindale, Jon (19 July 2021). The Best Crypto Wallets for Storing Bitcoin, Ethereum, Dogecoin and More. 
Forbes. https://www forbes.com/sites/forbes-personal-shopper/2021/07/19/best-crypto-wallet/. 
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IV. Opinion on Q2: Ripple’s ODL product provides an economically sound
option for making cross-border and cross currency payments

A. Cross-border payments

19. Ripple’s ultimate goal is to become a major hub for cross-currency payments, as it has

publicly stated. As early as 2013, when the firm was quite young, Chris Larsen – a Ripple co-

founder, then-CEO, and now Executive Chairman – stated that the firm’s goal was “money

without borders,” a system in which “buyers and sellers [could] transfer money between each

other more directly.”25

20. Ripple continues to publicize its goals with respect to payments processing. To illustrate,

the first item listed upon a Google search for “Ripple” is sponsored by Ripple itself and has this

lead line: “Learn More About Ripple - Faster Cross-Border Payments.” Next in the search results

is Ripple’s homepage, which states: “Ripple: Global Payment Solutions - Instant Processing.” As

illustrated in later paragraphs, Ripple sends this message at conferences, in the self-produced

videos on its website, and in interviews by senior executives.

21. Ripple has stated that its main business strategy in the short-to-medium term is remittance

payments. Worldwide remittance flows were small and largely ignored by economists and

policymakers until the early 1990s, when workers began moving across borders en masse to

support their families at home. By 2020, 170 million expatriate workers around the world26 were

formally remitting $540 billion to low- and middle-income economies.27 For perspective, this is

more than three times total foreign aid from all official donors, $161 billion, in that same year.28

25 Larsen presentation at the May 2013 “Finovate” conference: 
https://www.youtube.com/watch?app=desktop&v=t06YEtQjVvU. 
26 Guthrie, Jonathan (17 August 2021). Lex in depth – remittance fintechs herald a payments revolution. Financial 
Times of London. https://www.ft.com/content/1f11b38b-54d6-451c-ba4b-48843efa329d. 
27 World Bank (12 May 2021). Defying predictions, Remittance flows remain strong during COVID-19 crisis. 
https://www.worldbank.org/en/news/press-release/2021/05/12/defying-predictions-remittance-flows-remain-strong-
during-covid-19-crisis. 
28 OECD (13 April 2021). COVID-19 spending helped to lift foreign aid to an all-time high in 2020 but more effort 
needed. https://www.oecd.org/newsroom/covid-19-spending-helped-to-lift-foreign-aid-to-an-all-time-high-in-2020-

18. To summarize: Experts on money have identified four major functions of a currency and a 

long list of attributes that foster a currency’s success. XRP fulfills all these functions and has all 

these attributes. Consequently, XRP fully qualifies as a currency in the economic sense.
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22. A brief review of the process for a formal remittance transfer provides helpful context. A

sender brings funds to a remittance service provider (“RSP”) in the sender’s country. This RSP,

RSP S, sends the funds to RSP R in the recipient’s country. Finally, RSP R makes the funds

available to the ultimate recipient, typically a member of the sender’s family. Ripple’s ODL

product facilitates, and can offer faster settlements and lower costs for, transfers among RSPs,

which can but need not be related institutions. A Western Union office in Hong Kong could send

funds to a Western Union office in the Philippines or, alternatively, Citibank’s Hong Kong

subsidiary could send funds to the Bank of the Philippine Islands.

23. The outright cost of a remittance transfer is naturally higher if the source and/or recipient

use physical cash (bills and coins). If the sender arrives with cash then RSP S must first convert

it to digital form; if the recipient needs cash then RSP R must convert the digital funds received

to cash. Dealing with cash is expensive in terms of employee time, space, and security. The

additional cost of cash transfers is about 1.7% of the amount transferred, a figure that ranges

across regions from 1.4% to 2.7%.29

24. Remittances can be sent via formal or informal channels. The four formal channels are:

banks; money transfer operators such as Western Union; mobile operators such as MoneyGram;

and post offices. Informal channels include foot, bus, or boat.30 The magnitude of informal

remittance flows is unknown: estimates vary from 50% to 250% of formal flows.31 The choice

between formal and informal channels is strongly influenced by the cost of remittances.32 The

total value of remittances, however, is determined primarily by family needs and resources. This

means that if Ripple succeeds at bringing lower remittance costs for banks and money transfer

organizations, the total flow of remittances through those channels could greatly exceed current

levels.

25. One might naturally assume that, in our digital age, cross-border transactions are speedy

and efficient. Indeed, debit cards have long been able to complete domestic payments within

but-more-effort-needed htm. 
29 World Bank (2021), op. cit. 
30 Cronje, Jan (10 May 2017). High bank charges force immigrants to send money home “hand-to-hand.” Ground 
Up. https://www.groundup.org.za/article/high-bank-charges-force-immigrants-send-money-home-hand-hand/. 
31 Freund, Caroline and Nikola Spatafora (2008). Remittances, transaction costs, and informality. Journal of 
Development Economics 86: 346-366. 
32 Cronje (2017), op. cit. 
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Figure 5: Correspondent chain for international payment40 

29. In 2015 SWIFT introduced a new system known as the Global Payments Initiative (“GPI”),

which is faster and substantially more transparent.41 However, GPI remains slow relative to

Ripple’s ODL system because transfers through GPI still involve chains of correspondent

banks.42 GPI also remains costly because each bank in the chain must still be paid. Perhaps

unsurprisingly, membership in the GPI system remains relatively limited. As of August 2021,

SWIFT reported 785 member banking groups in the GPI system, less than 10% of the banks in

the traditional SWIFT network.43

30. Ripple sees SWIFT as one of the firms it intends to challenge and has gone out of its way

to publicize this message. In a November 2018 interview with Bloomberg, the current CEO,

Brad Garlinghouse, stated: “What we’re doing and executing on a day-by-day basis is, in fact,

taking over SWIFT.”44

40 Yang, Eric, and Wim Grosemans (28 November 2016). An Introduction to SWIFT GPI. 
https://www.slideshare net/BNPPCMCC/an-introduction-to-swift-gpi. 
41 SWIFT website. https://www.swift.com/our-solutions/swift-gpi. 
42 Westerhaus, Christian (2017). SWIFT gpi: Time for action. Deutsche Bank Global Transaction Banking. 
https://corporates.db.com/files/documents/SWIFT-gpi-Time-for-action.pdf. 
43 Sullivan, Tom (12 August, 2021). What is SWIFT and what is its future? A guide to the Society for Worldwide 
Interbank Financial Telecommunication (SWIFT). Plaid.com. https://plaid.com/resources/banking/what-is-swift/. 
44 Lam, Eric, and Haslinda Amin (13 November 2018). Ripple is aiming to overtake Swift banking network, CEO 
says. Bloomberg Quint. https://www.bloombergquint.com/technology/ripple-is-destined-to-overtake-swift-banking-
network-ceo-says. 
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31. Ripple’s goal of reducing remittance costs has long been recognized among global leaders.

According to the World Bank in 2015, “Remittances contribute to sustaining the welfare of about

700 million people globally and they often represent the only source of income to provide food,

healthcare, housing, and education to migrants’ families.”45 Remittances can be especially

important at times of crises, where a crisis could be anything from a family health emergency to

major national catastrophes such as India’s early-2021 COVID surge and Haiti’s earthquake in

August of 2021. According to Michal Rutkowski, Global Director of World Bank’s Social

Protection and Jobs Global Practice, “As COVID-19 still devastates families around the world,

remittances continue to provide a critical lifeline for the poor and vulnerable.”46

32. Remittance flows also promote financial development47 and financial inclusion.

“Remittances [are] … often a critical first point of entry into the regulated financial market for

conventionally unbanked segments of the population.”48 Remittance transfers provide “migrants

and their families … the opportunity to progressively access a more sophisticated set of financial

products, such as savings, microcredit and insurances.”49

33. In 2009, the G8 committed to reducing the cost of migrants’ remittances from 10% to 5%

in five years, the so-called “5x5 target.”50 In 2011, the full G20 committed to the 5x5 target at

Cannes, anticipating that it would “contribut[e] to release an additional 15 billion USD per year

for recipient families.”51 Though the 5% target was not reached by 2014, the G20, meeting in

Brisbane that year, recommitted itself to reducing remittance costs to 5%, though they no longer

45 World Bank Group, Finance and Markets Global Practice (October 2015). Report on the G20 survey on de-risking 
in the remittance market. https://documents1.worldbank.org/curated/en/679881467993185572/pdf/101071-WP-
PUBLIC-GPFI-DWG-Remittances-De-risking-Report-2015-Final-2.pdf. 
46 World Bank (12 May 2021). Defying predictions, remittance flows remain strong during COVID-19 crisis. 
https://www.worldbank.org/en/news/press-release/2021/05/12/defying-predictions-remittance-flows-remain-strong-
during-covid-19-crisis. 
47 Giuliano, Paola, and Marta Ruiz-Arranz (2009). Remittances, financial development, and growth. Journal of 
Development Economics 90: 144-152. 
48 Global Partnership for Financial Inclusion (November 2018). 2018 Update to Leaders on Progress Towards the 
G20 Remittance Target. 
https://www.gpfi.org/sites/gpfi/files/documents/2018%20Update%20to%20Leaders%20on%20Progress%20Toward
s%20the%20G20%20Remittance%20Target.pdf. 
49 World Bank Group (October 2015), op. cit. 
50 Beck, Thorsten, and María Soledad Martínez Pería (2009). What explains the high cost of remittances: An 
examination across 119 country corridors. World Bank Policy Research Working Paper 5072. 
https://documents1.worldbank.org/curated/en/730331468338938197/pdf/WPS5072.pdf. 
51 G20 (4 November 2011). Cannes Summit Final Declaration – Building Our Common Future: Renewed Collective 
Action for the Benefit of All. http://www.g20.utoronto.ca/2011/2011-cannes-declaration-111104-en html. 
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34. Global progress towards these goals has been disappointingly slow across all four formal

channels, as is visible in Figure 3. At banks, which in 2011 charged on average 13% to remit

$200, costs fell to around 10.5% by 2015, and then ceased declining altogether.

35. Progress on reducing costs has not been any more impressive at other formal remittance

service providers. The cost of remitting $200 through a post office was near 9% in 2011 and

rapidly achieved the 5% target, which might seem logical because Post Offices are under greater

government control than private firms. However, the cost of remitting through a post office then

began rising, in direct conflict with governments’ stated aspirations, and has continued rising to

its current level near 8%. The cost at money transfer operators was not far above the 5% target in

2011 and declined gradually but consistently and has essentially reached the target. The cost at

mobile operators is not known for 2011 but was well below the target when data began in 2016

and has remained low.

36. The potential for a company like Ripple to compete effectively with SWIFT is a function

not only of the high costs, slow speeds, and low transparency of SWIFT payments but also

SWIFT’s two interlocking obstacles to progress. First, a multitude of banks would earn less

income from any payment system that does not require funds to flow through chains of

correspondent banks. Second, SWIFT is owned and controlled by its member banks.

37. The extent to which these forces can delay a firm’s adoption of new technology, even while

undermining the firm’s long-run viability, is clear from the New York Stock Exchange’s

(“NYSE”) long-delayed adoption of electronic trading. For most of the 20th century the NYSE

dominated US stock issuance and trading with a system that relied on “specialists” on the floor

of the exchange. Crucially, those specialists also owned the exchange. During the late 1980s and

1990s, electronic trading systems were developed that proved highly attractive to traders. Stock

exchanges around the world began switching to all-electronic trading in the 1990s: the Toronto

52 G20 Leaders’ Communiqué, Brisbane Summit, 15-16 November 2014. 
https://www.mofa.go.jp/files/000059841.pdf. 
53 UN Department of Economic and Social Affairs. The 17 goals. (Goal 10c.) https://sdgs.un.org/goals. 

set a target date.52 The United Nations’ Sustainable Development Goals, adopted in 2015, have 

a more ambitious target: average remittance cost should fall to 3% by 2030, with costs below 

5% in every remittance corridor.53  
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39. Despite the world’s slow progress in reducing remittance costs, there have been pockets of

success. Digital transfer systems clearly have an advantage in lowering costs. Figure 3 shows

that it is least costly to remit $200 via mobile operators, which are digital by design.

Confirmation that remittance costs can be reduced dramatically comes from Russia, whose 1%

54 Moolji, Amyn, and Briand Smith (October 2017). A financial system that creates economic opportunities: Capital 
markets. U.S. Department of the Treasury: p. 53. https://www.treasury.gov/press-center/press-
releases/Documents/A-Financial-System-Capital-Markets-FINAL-FINAL.pdf 

 

  

  

  

 

                

Stock Exchange, for example, closed its trading floor and implemented an electronic trading 

platform in 1997. Closer to home, new electronic exchanges emerged in the U.S. and began 

siphoning NYSE’s market share.  

38. The NYSE’s specialists had become obsolete, in essence. However, they were still 

profitable and reluctant to adopt a trading system in which they would have little role, much like 

the banks that participate in remittances today. The specialists resisted any move towards 

electronic trading, which compromised the exchange’s long-run success. From 2001 through 

2007 the NYSE’s market share collapsed from roughly 87% to roughly 50%, as shown in Figure 

6. The NYSE eventually solved this conundrum by going public, which meant the specialists 

could monetize their seats. The damage done through delay proved lasting, however: the once-

dominant exchange’s market share continued to decline through 2012, and subsequently 

stabilized at roughly 35%.

Figure 6: Market shares among U.S. stock exchanges54
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43. Ripple’s long-run strategic goals extend well beyond remittances. The firm’s ambition is to

modernize international payments. In the firm’s own words, its goal is “[e]nabling the world to

move value like it moves information today.”62 This goal encompasses the payments associated

with international trade in goods and services. In 2020 these were worth $17.6 trillion, over thirty

times the value of remittance flows, and the bulk of these payments were necessarily facilitated

by the SWIFT system of the banks.63 Payment for international trade has been identified by

multiple firms as a potentially lucrative market for innovative protocols. IBM has developed its

own blockchain and embedded it in the trade finance network We.trade.64 Other challengers to

SWIFT’s dominance in payments for international trade are government sponsored, including

Instex (EU),65 CIPS (China),66 and SPFS (Russia).67

44. Ripple’s ODL service is designed to provide a cost-effective and efficient alternative to the

cross-border payments market. As explained below, ODL provides fast, secure, transparent, and

low-cost cross-border and cross-currency payments. Customers licensing ODL from Ripple use

XRP to make cross-border and cross-currency payments “in as little as three seconds,” which

allows them to eliminate pre-funding of destination accounts, reduce operations costs, and

unlock capital.68  In my opinion, for the reasons explained below, the ODL system is superior to

60 Tranglo (9 April 2021). Tranglo levels up with Ripple to power cross-border payments in Southeast Asia. 
https://tranglo.com/blog/tranglo-levels-up-with-ripple-to-power-cross-border-payments-in-southeast-asia/. 
61 Ripple (25 February 2020). Ripple on full-scale to tap into South Korean market. https://ripple.com/ripple-
press/ripple-on-full-scale-to-tap-into-south-korean-market/. 
62 https://ripple.com/company. 
63 Statista. Trends in global export value of trade in goods from 1950 to 2020. 
https://www.statista.com/statistics/264682/worldwide-export-volume-in-the-trade-since-1950/. 
64 IBM. What are smart contracts on blockchain? https://www.ibm.com/topics/smart-contracts. 
65 https://instex-europe.com/about-us/. 
66 https://www.cips.com.cn/cipsen/7052/7057/index.html. 
67 http://www.cbr ru/eng/psystem/fin_msg_transfer_system/. 
68 https://ripple.com/ripplenet/on-demand-liquidity/. 

greatest growth in the latter region, which is economically logical because payments systems 

there have been more advanced than in the “advanced economies” for over a decade. Among 

Ripple’s clients or ODL partners is Tranglo in Malaysia,60 Coins.ph in the Philippines, at least 

two remittance service providers in South Korea (Sentbe and CoinOne), and SBI Remit in 

Japan.61 SBI, one of Japan’s largest banks, is a natural partner for Ripple because it is young 

and tech-savvy and growing rapidly; it did not even exist before 1999. 
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existing cross-border payment systems and therefore a viable competitor. Relative to current 

payment systems with fiat money, ODL is faster, more transparent, and less costly. Relative to 

the dominant cryptocurrency ledger systems, the XRP Ledger is faster, less costly, equally 

transparent, and less resource-intensive.  

B. Innovative technology

45. ODL, at its core, leverages the XRP Ledger, a blockchain ledger system for recording and

verifying transactions. Complete records of all transactions – “ledgers” – are simultaneously

maintained on many computers, typically located worldwide. As transactions arrive, they are

verified individually or in a group (“block”) by these same computers.

46. The decentralized nature of a blockchain reflects the commitment among the founders of

Bitcoin and other cryptocurrencies to avoiding central control. Even so, like any monetary

system, these systems must be trusted to succeed. Fiat currency systems are trusted in part

because they have state sponsorship. In addition, residents learn through experience that their

local monetary institutions can be trusted: commercial banks, savings banks, and the central bank

successfully collaborate to provide accurate and timely payments. A decentralized currency

system must generate trust as well, and a common approach for new cryptocurrencies is to

implement and publicize a technology that assures fast and accurate payments.69

47. For blockchain ledgers, a major requirement for trust is a solution to the “double-spend”

problem:

Decentralized cryptocurrency networks need to make sure that nobody spends the same 
money twice without a central authority like Visa or PayPal in the middle. To 
accomplish this, networks use something called a “consensus mechanism,” which is a 
system that allows all the computers in a crypto network to agree about which 
transactions are legitimate.70  

48. Computers can be taken over by corrupt parties, and falsely label invalid transactions as

valid. A consensus mechanism identifies when the signals from a set of computers can be

69 Andrews, Edmund L. (24 September 2013). Chris Larsen: Money without borders. Insights by Stanford Graduate 
School of Business. https://www.gsb.stanford.edu/insights/chris-larsen-money-without-borders. 
70 Coinbase. What is “proof of work” or “proof of stake”? Accessed October 3, 2021. 
https://www.coinbase.com/tr/learn/crypto-basics/what-is-proof-of-work-or-proof-of-stake. 

Case 1:20-cv-10832-AT-SN   Document 775-30   Filed 01/13/23   Page 20 of 42



20 
Confidential 

trusted. This represents a version of the “Byzantine Generals Problem” in computer science: 

How can one verify information from multiple sources, without knowing which are trustworthy? 

49. Bitcoin pioneered the most common solution to the Byzantine Generals Problem among

cryptocurrencies in a protocol known as “proof-of-work.” In essence, computers seeking to

verify a given block of transactions are given a processing challenge that almost invariably

requires a lot of time and computing power. The first computer to solve the challenge is

rewarded with a small number of Bitcoins, potentially worth hundreds of thousands of dollars at

current prices. The challenge, known as “mining,” involves putting numbers chosen largely at

random through a special mathematical function until a sufficiently small outcome is

generated.71

50. Proof-of-work transaction verification, though reliable and transparent, is slow and

expensive by digital standards and resource-intensive by any standard. Slow: The average time to

verify a Bitcoin transaction is generally about ten minutes, as shown in Figure 8. The time

occasionally rises when transaction volumes are high, as happened when the price fell

dramatically in May of 2021. Ten minutes is certainly speedy relative to the days or weeks

required for traditional currency conversion channels. However, time is now measured in

microseconds in financial markets, which makes even ten minutes an extremely long time. If

each microsecond were a full second, a “ten-minute delay” would be 57 years. Expensive: As

shown in Figure 9, Bitcoin transaction fees over approximately the past year have been at least

$2 and can range up to $60 per transaction. As discussed below in paragraphs 51-54, this is many

multiples of the cost per transaction on the XRP Ledger, and a major contributor is the cost of

computing resources (electricity and dedicated mining computers).

71 For details, see Foley, Maxwell (12 September 2019). How Bitcoin works: Hashing. Certick. 
https://medium.com/certik/how-bitcoin-works-hashing-e897157f7940. 
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programmed to track the average time required to verify a block and, whenever that time 

declines, to increase the difficulty of verification.75 By 2018 verifying a single Bitcoin 

transaction required 80,000 times the electricity as a single Visa credit card transaction.76 In 

2019 the Bitcoin blockchain system alone consumed approximately as much energy, and 

generated as many carbon emissions, as the economies of Jordan or Sri Lanka.77  

53. The XRP Ledger does not use proof-of-work verification.  Instead, it relies on a “consensus

protocol.”  The consensus mechanism in the XRP Ledger is faster, less costly, and less energy-

intensive than proof-of-work because its solution to the Byzantine Generals Problem is based on

voting. Each computer in the XRP Ledger specifies a set of other network computers whose

votes it will consider. A transaction is verified if it is confirmed by a sufficient share of

computers in that set. The critical share is determined mathematically to guarantee accuracy even

if some members of the set are corrupt.

54. The performance of XRP Ledger is striking. Speed: The XRP Ledger’s verification

protocol requires just a few seconds, less than 1% of the 10 minutes required by proof-of-work.78

Cost: The cost to transact on the XRP Ledger is well below the cost of a Bitcoin transaction. The

cost for any XRP Ledger transaction is fixed at 0.00001 XRP; at the current USD-XRP exchange

rate this is worth about $0.00001 (1/1000th of a cent). A Bitcoin transaction fee of $10 (which

appears to be a bit below the average of the past year, according to Figure 9) would be roughly 1

million times the cost of an XRP transaction.79 For perspective, a tall oak tree is roughly one

million times the height of half a grain of sand. Resource intensity: The voting protocol on the

XRP Ledger requires less than 0.002% of the computing power required by proof-of-work.80

There is no gain to be anticipated from applying greater computing power.

75 Rosenfeld, Meni (2016). How many zeros should I require for proof-of-work and how should this change through 
the years? https://www.quora.com/How-many-zeros-should-I-require-for-proof-of-work-and-how-should-this-
change-through-the-years. 
76 Popper, Nathaniel (21 January 2018). There is nothing virtual about Bitcoin’s energy appetite. New York Times. 
https://www.nytimes.com/2018/01/21/technology/bitcoin-mining-energy-
consumption html?searchResultPosition=1. 
77 Smith, Alexander (13 May 2021). Factbox: How big is Bitcoin’s carbon footprint? Reuters. 
https://www.reuters.com/technology/how-big-is-bitcoins-carbon-footprint-2021-05-13/. 
78 https://xrpl.org/xrp-ledger-overview html. 
79 https://bitinfocharts.com/comparison/bitcoin-transactionfees.html#1y. 
80 Schwartz, David (8 July 2020). The Environmental Impact: Cryptocurrency Mining vs. Consensus. 
https://ripple.com/insights/the-environmental-impact-cryptocurrency-mining-vs-consensus/. 
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55. A further advantage of the XRP Ledger relative to the Bitcoin proof-of-work ledger is

scalability, meaning the ability to handle a high number of transactions per period. On average

just 4.6 transactions per second can be processed on the Bitcoin ledger, a limit that is essentially

programmed into the ledger. The goal of the limit is important: protecting the system against the

possibility that someone with ill intent might spam the system by sending a massive number of

transactions through the system at once, slowing the system down, and effectively crowd out

other transactions. Ether can handle 30 transactions per second.81 The XRP Ledger has had far

greater capacity for years – it could handle 500 transactions per second in 2015.82 By now it can

readily process 1,500 transactions per second.83

56. Given the high cost of proof-of-work verification, Ether and a few other crypto-currency

platforms are shifting to a newer solution to the Byzantine Generals Problem. In this “proof-of-

stake” system, transaction verifiers must set aside or “stake” a substantial quantity of the

platform’s native currency (e.g., Ether on the Ethereum platform). A greater stake brings higher

odds of being included as a verifying party and, crucially, the amount of native currency received

in compensation when that happens. To further enhance security, verifiers lose part of their stake

if a bad transaction is verified.84 Proof-of-stake has lower transaction costs than proof-of-work

and imposes lower costs on the environment. Nonetheless, a proof-of-stake transaction will be

more costly than a transaction over the XRP Ledger because the former requires substantial

resources to be set aside (and be paid in case of a false verification) that could otherwise be

earning income.

C. XRP is a logical solution to well-known challenges in cross-currency
conversion

57. From an economic perspective, the features of XRP and the XRP Ledger are well suited to

the ODL product. Any cross-border transaction processing network, including today’s foreign

exchange (“FX”) market, faces a major challenge from the multiplicity of currencies. The United

81Conway, Luke (1 September 2021). What is Ethereum 2.0? The Street. 
https://www.thestreet.com/crypto/ethereum/ethereum-2-upgrade-what-you-need-to-know. 
82 Travis, Mark (2 October 2017). Ripple: The most (demonstrably) scalable blockchain. High Scalability. 
http://highscalability.com/blog/2017/10/2/ripple-the-most-demonstrably-scalable-blockchain.html. 
83 Bhalla, Anshika. Top cryptocurrencies with their high transaction speeds. The Blockchain Council. 
https://www.blockchain-council.org/cryptocurrency/top-cryptocurrencies-with-their-high-transaction-speeds/. 
84 Coinbase, op. cit. 
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58. The extreme multiplicity of country pairs and exchange rates has been a challenge to the

FX market for roughly two centuries. Throughout that period a single solution has been

consistently adopted: a vehicle (or bridge) currency. Suppose V is the vehicle currency.

Conversion of, say, Colombian pesos to Ugandan shillings involves two transactions: (1) a

purchase of V with pesos; (2) a sale of V for shillings.86 Though it involves two transactions

rather than one, this system of indirect currency conversion proves to be less costly than having

11,000+ directly-traded currency pairs. In addition to the labor savings, when trading is

concentrated in a relatively small number of currency pairs the liquidity of each traded pair

increases sufficiently to reduce total transaction costs.

59. The world’s first vehicle currency was the pound sterling, which acquired that role in the

19th century when the UK dominated world trade and finance. After WWI the vehicle-currency

function began shifting to the US dollar. By the end of WWII, when the Bretton Woods system

of fixed exchange rates was adopted, the US dominated world trade and finance so the dollar

became the only vehicle currency. The euro, created in 1999, has become a vehicle currency for

a few fiat currencies from countries adjacent to the European Monetary Zone (e.g., the

85 United Nations. UN Operational Rates of Exchange. 
https://treasury.un.org/operationalrates/OperationalRates.php. 
86 Vehicle currencies have long been a subject of research in economics. Notable contributions from the past 40 
years include: Magee, Stephen P., and Ramesh K. Rao (1980). Vehicle and nonvehicle currencies in international 
trade. American Economic Review 70(2): 368-373. 
Devereux, Michael B., and Shouyong Shi (2013). Vehicle Currency. International Economic Review 54(1): 97-133. 

Nations lists 195 sovereign countries in the world, with 154 “operational” currencies.85 Suppose 

that every unique national currency could be converted directly to every other one: Omani rial 

could be converted directly to Cambodian riel, Colombian pesos could be converted directly to 

Ugandan shillings. There would be 11,628 unique exchange rates, each of which would be 

changing frequently during every day. To ensure they offer appropriate exchange rates when a 

client reaches out to trade, dealing banks would have to actively monitor each exchange rate, 

which would require massive and expensive staffing. Trading rooms would hire hundreds of new 

dealers, each of them requiring significant salaries plus bonuses, and each bank’s electronic 

trading staff would likewise expand to generate and stream up-to-the-microsecond values for 

each exchange rate. There would be commensurate increases in back-office staff – those 

involved in settlement, risk, and compliance.  
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61. The XRP Ledger can be used to facilitate payments across not just fiat currencies, but also

cryptocurrencies. As of August, 2021 there were 5,840 cryptocurrencies in existence.88 To

provide direct convertibility for all pairs of fiat and crypto currencies would involve tracking and

verifying exchange rates across 17,955,028 unique currency pairs. A vehicle currency system

reduces that figure by 99.97%.

62. So far, this section has discussed the logic behind using a vehicle currency to streamline

currency conversions. Ripple also had to decide on a specific currency to perform that function.

Critically, today’s fiat currencies could be immediately ruled out because FX transactions in fiat

currencies currently take days to settle. In the wholesale FX markets settlement requires two

87 Daly, Neil (May 2010). International remittance service providers. GSMA Mobile Money Transfer: p. 7. 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2012/03/gsmaremittanceserviceproviderwhitepaper182.pdf. 
88 Source: Statista. Number of cryptocurrencies worldwide from 2013 to August 2021. 
https://www.statista.com/statistics/863917/number-crypto-coins-tokens/. Accessed August 24, 2021. 

     

  

  
  

   

  

 
  

  
 

  

  
  

  
  

  

  
 

  
 

  

Norwegian krone). China seeks to develop this function for its currency, known as the yuan or 

the renminbi. 

60. A vehicle-currency system has also proved valuable for digital transactions. Some mobile 

remittance service providers adopt a “fixed-market [remittance service provider] settlement 

accounts model,” depicted in Figure 10, which is, in essence, a vehicle-currency system. The 

sender’s currency, whatever it may be, is traded into the currency of a specific “intermediary” 

market. This amount is then converted by local banks into the receiver’s currency and moved to 

the destination country. The “intermediary” currency is effectively a vehicle currency.

Figure 10: Using a vehicle currency to process remittances87 
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63. The most efficient cryptocurrency on any decentralized platform is one that is carefully

designed to fulfill that platform’s intended purpose. The software behind Bitcoin and the vast

majority of other cryptocurrencies is not designed to facilitate efficient payments from a holder

of one fiat currency to the holder of another fiat currency. That, however, is precisely the

purpose of the XRP Ledger, and XRP is the specially-designed or “native” currency of the XRP

Ledger. XRP therefore maximizes the efficiency of the XRP Ledger which, in turn, minimizes

the cost of Ledger transactions.

64. To summarize: the XRP Ledger relies on a vehicle currency to reduce the number of active

currency pairs to a manageable level, the same solution adopted for two centuries in the FX

market. ODL is intended to achieve settlement in real time and therefore cannot rely on a fiat

currency as vehicle currency, because fiat currencies require two days to settle. ODL therefore

relies on the XRP Ledger’s native currency, XRP, to serve as vehicle currency.

D. Disruptive innovation

65. The competitive viability of ODL leveraging the XRP Ledger is supported by Ripple’s

choice of global strategy. Economic theory suggests that a firm with superior technology but

fewer resources than the currently-dominant firms will wisely adopt the strategy known as

“disruptive innovation.” The relevance of this strategy is immediately apparent from this

description by the economists who first outlined this strategy:

“Disruption” describes a process whereby a smaller company with fewer resources is 
able to successfully challenge established incumbent businesses. Specifically, as 
incumbents focus on improving their products and services for their most demanding 
(and usually most profitable) customers, they exceed the needs of some segments and 

89 There is one exception to this two-day rule: just one business day is required to settle trades between the US and 
Canadian dollars. 

business days89 during which each counterparty contacts the other, verifies trade specifics, and 

exchanges information about bank accounts and the like. This makes fiat currencies unsuitable 

for payments that are designed to process in real time, meaning settlement happens within 

minutes of the initial trade (the initial agreement to exchange certain assets at a certain price). 

In contrast, the XRP Ledger is designed to achieve real-time settlement, and XRP is the native 

currency of the XRP Ledger. 
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ignore the needs of others. Entrants that prove disruptive begin by successfully 
targeting those overlooked segments, gaining a foothold by delivering more-suitable 
functionality—frequently at a lower price. Incumbents, chasing higher profitability in 
more-demanding segments, tend not to respond vigorously. Entrants then move 
upmarket, delivering the performance that incumbents’ mainstream customers require, 
while preserving the advantages that drove their early success. When mainstream 
customers start adopting the entrants’ offerings in volume, disruption has occurred.90 

66. Amazon provides a classic example of disruptive innovation. Amazon began as a small

online bookseller. Its technology proved so successful that it quickly gathered market share from

many brick-and-mortar book retailers, including large chain book sellers. Amazon used that

experience to refine its systems for marketing, inventory management, payment, and shipment,

and then went on to disrupt retail markets in many other products. By now almost anything

tangible and reasonably portable can be purchased through Amazon, including groceries,

streamed movies, and furniture.

67. Like Amazon when it started, Ripple fulfills the economic conditions that make disruptive

innovation an appropriate strategy. It has a product that provides improved functionality at faster

speeds and lower costs than incumbent products. As a start-up it has far fewer resources than

incumbents such as SWIFT or Western Union.

68. Ripple’s actions conform to the disruptive innovation strategy. The firm has focused on

remittances, which is not a core business for most banks, and has avoided challenging the

dominant payments systems head-on. It has collaborated with big banks on prototype digital

payment systems rather than compete directly with SWIFT. Likewise, Ripple has intentionally

avoided any direct challenge to the dominant money transfer operator, Western Union, as stated

explicitly by David Schwartz, Ripple’s Chief Technology Officer, in 2016.91

69. Gaining market share with a disruptive product that must ultimately create a network to

thrive is extremely challenging. The reason is that the network of a dominant firm creates an

almost insurmountable “barrier to entry” for challengers. SWIFT, with its network of over

10,000 banks worldwide, provides an apt illustration of a phenomenon known in economics as

90 Christensen, Clayton, Michael E. Raynor, and Rory McDonald (December 2015). What is disruptive innovation? 
Harvard Business Review: 44–53. https://hbr.org/2015/12/what-is-disruptive-innovation. 
91 Ripple Live: Ask me anything with David Schwartz (21 December 2017). 
https://www.youtube.com/watch?v=NNuu7NIJAN4. 
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70. Economists would say that a dominant firm with an established network is “highly

defensible” because it is extremely difficult to challenge them, even for a firm with far better

products.92 The challenger needs a network to attract clients, but without clients there is no

network. Further, the dominant firm can set up additional roadblocks by giving second-class

treatment to network members that collaborate with a challenger.

71. Some of Ripple’s key strategic moves to date seem directly aimed at finding a route past

the barricades associated with network externalities. Its 2019 commitment of up to $50 million to

seed a partnership with Moneygram was likely intended to seed or jumpstart the necessary

network. With this agreement in hand, Ripple could make a stronger case with other potential

partners. For example, Ripple’s choice to focus on one region, Asia’s Pacific Rim, can be seen as

leveraging that seed to create a strong network in one region. Many of the clients that Ripple has

gained in this region are relatively small and focus on a narrow set of remittance “corridors.”

Coins.ph is focused on Philippine clients and, one infers, remittances into the Philippines; Siam

Commercial Bank focuses on clients in Thailand; SBI Remit in Japan is focused on remittances

from Japan. Such clients would benefit from ODL in their remittance corridors but do not need it

to be available in all others. The network Ripple is creating in the Pacific Rim includes ties to

countries in other regions including Latin America, and Africa. In theory those ties could next be

leveraged to reinforce its still-limited links to one or more of those other regions. There is no

rush, however. According to experts on the disruptive innovation strategy, “a headlong rush to

fast growth is often unnecessary and can even backfire…”93

72. I understand that the SEC has argued that ODL is unprofitable or earns Ripple only de

minimis revenue.94 Assuming that is true, it provides no information on the firm’s ability to

compete as a payments service provider using ODL. Put differently, ODL can be (and in my

opinion is) a viable option for making cross-border payments even if it is not currently profitable.

92 Haiglu, Andrei, and Simon Rothman (April 2016). Disruptive innovation: Network effects aren’t enough. 
Harvard Business Review: 65-71. https://hbr.org/2016/04/network-effects-arent-enough. 
93 Ibid., p. 65. 
94 Amended Complaint, ¶ 374. 

“network externalities.” SWIFT’s network gives it an advantage (or “positive externality”) as 

the firm seeks new member banks. Any non-member bank can be confident that a SWIFT 

membership will make it easy and profitable to send funds to banks in a myriad of locations.  
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73. Profitable or not, Ripple is certainly getting noticed as a market disruptor. In 2020 CNBC

listed Ripple as 28th on its list of the top 50 “Disruptor” firms, citing specifically the ODL

service and XRP.99

74. To summarize this section, Ripple is a start-up with an innovative platform for cross-

currency payments, ODL, that makes transfers more rapidly, at lower cost, and with greater

transparency than existing platforms. The firm hews closely to the economically-logical strategy

for firms in this situation, disruptive innovation. It faces massive barriers to entry, however,

because it is attempting to disrupt an industry in which network externalities are substantial.

Consistent with the principle of disruptive innovation, Ripple has so far avoided direct

challenges to the dominant players by focusing on relatively small or new segments of the

payments industry. The firm has always been clear, however, that its ultimate goal is to remake

the $2 trillion business of payments processing.

95 https://finance.yahoo.com/quote/ABNB/. Market capitalization as of 1 October 2021.  
96 https://finance.yahoo.com/quote/UBER/. Market capitalization as of 1 October 2021. 
97 https://finance.yahoo.com/quote/PINS?p=PINS&.tsrc=fin-srch. Market capitalization as of 1 October 2021. 
98 Cremades, Alejandro (4 December 2018). Profit vs growth: How to select the right strategy for your business. 
Forbes. https://www forbes.com/sites/alejandrocremades/2018/12/04/profit-vs-growth-how-to-select-the-right-
strategy-for-your-business/?sh=54b023a1410e. 
99 CNBC.com Staff (16 June 2020). Disruptor 50 2020. https://www.cnbc.com/2020/06/16/ripple-disruptor-50 html. 

Young technology-driven firms that must build networks often take many years to reach 

profitability. Airbnb, established in 2008, did not become profitable until 2020 and then returned 

to losses in 2021.95 Uber, founded in 2009, is not yet profitable.96 Pinterest, also established in 

2009, may have finally reached profitability in 2021.97 However, the viability of a start-up is not 

evaluated according to its profitability: Airbnb is currently worth $105 billion, Uber is worth 

$89 billion, and Pinterest is worth $34 billion. Indeed, profitability eluded over 80% of the firms 

that launched initial public offerings during the first three quarters of 2018.98 
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Quarterly Review 19(1): 38-44. 

Interest Rate Term Premiums and the Failure of Uncovered Interest Rate Parity (1992). Journal of 
International Financial Markets, Institutions and Money 2(2): 1-26. 

Factor Prices Under Integrated Markets for Risky Capital, (1991). European Economic Review 35: 1311-
40. 

Explaining the Absence of International Factor-Price Convergence (1991).  Journal of International 
Money and Finance 10: 89-107. 

Optimal Growth Under Uncertainty (1991). Economic Letters 36: 31-35. 

OTHER PUBLICATIONS 

Greece Illustrates the Importance of Staying Within Economic Limits (2015). European Politics and Policy 
(London School of Economics) September 1. http://blogs.lse.ac.uk/europpblog/2015/09/01/greece-
illustrates-the-importance-of-staying-within-economic-limits/ 

Reading Between the Lines of Greece's Bailout: Debt Relief is Inevitable – Just Not Yet (2015). The 
Conversation. July 20. http://theconversation.com/reading-between-the-lines-of-greeces-bailout-
debt-relief-is-inevitable-just-not-yet-44744 

The Fix Is In (2014). The Conversation. November 13. http://theconversation.com/the-fix-is-in-how-
banks-allegedly-rigged-the-us-5-3-trillion-foreign-exchange-market-33828. 

WORKING PAPERS 

Shrouding and the Forex Trades of Global Custody Banks. (with Tanseli Savaser). 
https://ideas.repec.org/p/brd/wpaper/118.html. Resubmitted to the Journal of Banking and 
Finance.  

Price Discrimination in OTC Markets. (with Geir Bjønnes and Neophytos Kathitziotis). January, 2017. 

Dealer Trading at the Fix (with Alasdair Turnbull). September 2020.  

Private Non-fundamental Information and Adverse-Selection in Cryptocurrencies, November 2019, joint 
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Trading and Exchanges (Brandeis - master’s students) 
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Short-Run Exchange-Rate Dynamics: Theory and Evidence, with J. A. Carlson and C. Dahl.  
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 Explaining the Intraday Behavior of Spreads in the Foreign Exchange Interbank Market, joint with 

David 

Case 1:20-cv-10832-AT-SN   Document 775-30   Filed 01/13/23   Page 37 of 42



6 
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Journal of Financial Markets, Journal of Financial and Quantitative Analysis, Journal of Financial Markets, 
International Economic Review, Journal of Money, Credit, and Banking, European Economic Review, 
Economic Bulletin, Journal of International Economics, Journal of Development Economics, Journal of 
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Takatoshi Ito. March 2017: International Conference on High Frequency Exchange Rate Dynamics: 
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Cervellati, Enrico Maria, Riccardo Ferretti, and Pierpaolo Pattitoni (presented by Dav d Simon). April 
7, 2011.  

Presenter: Extreme Returns: The Case of Currencies, joint with Tanseli Savaser. Boston QWAFAFEW, July 
2010. 

Presenter: Hedge Funds and the Origins of Private Information in Foreign Exchange Markets, French 
Finance Association Meetings, Paris, December 16, 2009. 

Presenter: Uninformed Momentum Traders, Ali Emre Konokoglu, Discussion, French Finance Association 
Meetings, Paris, December 16, 2009. 

Presenter: Technical Analysis of Equity Indexes, Warwick Business School, University of Warwick, U.K. 
December 2, 2009. 

Presenter: Technical Analysis of Equity Indexes, AFATE, Paris, December 16, 2009. 
Presenter: Technical Analysis of Equity Indexes, Society of Technical Analysts, London, November 10, 

2009. 
Presenter: Overconfidence in Currency Markets, Cass Business School, London, November 4, 2009. 

Presenter: Price Discrimination in OTC Markets. November 2016, Wilfried Laurier University, Ontario, 
Canada. 

Presenter: Dealer Trading at the Fix. October 2016: Financial Management Association Annual Meetings, 
Las Vegas. 

Presenter: Dealer Trading at the Fix. October 2016. OECD, Paris. 
Presenter: Dealer Trading at the Fix September 2016: 12th Annual Central Bank Workshop on the 

Microstructure of Financial Markets, Banque de France, Paris. 
Presenter: Dealer Trading at the Fix. September 2016: Portsmouth-Fordham Conference on Banking and 

Finance, University of Portsmouth, UK. 
Presenter: Dealer Trading at the Fix. September 2016: Cass Business School, London. 
Presenter: Price Discrimination in OTC Markets. September 2016, CFM (Hedge Fund) Paris. 
Presenter: Dealer Trading at the Fix. September 2016: University of Essex Business School, Colchester, 

England. 
Discussant: June 2016: Illiquidity in the stock and FX markets: an investigation of their cross-market 

dynamics by Chiara Banti. Women in Microstructure conference, Park City, UT 
Presenter: Price Discrimination in OTC Markets. April 2016: Eastern Finance Association meetings, 

Baltimore, MD. 
Discussant: Libor’s Poker. By Jiakai Chen. April 2016: Eastern Finance Association meetings, Baltimore, 

MD. 
Presenter: Depth and Information in the Foreign Exchange Limit Order Book: A Nonlinear Approach 

(with Ly Tran). June 2015, Women in Microstructure Conference. 
Discussant: Forex Trading and the WMR Fix, by Martin D.D. Evans. NYU-Stern Annual Microstructure 

Meetings, May 2015. 
Discussant: Understanding FX Liquidity, Karnaukh, Ranaldo, Soöerlind, 10th Annual Central Bank 

Workshop on the Microstructure of Financial Markets, Rome, Italy, October 2014. 
Presenter: Asymmetric Information and the Foreign Exchange Trades of Global Custody Banks, Joint 
with 

Tanseli Savaser and Thang Tan Nguyen. Midwest Finance Association Annual Meeting, New 
Orleans, February 23, 2012. 
Discussant: Mink, Mark, Procyclical Bank Risk-Taking and the Lender of Last Resort, DNB Working Paper 

No. 301 (July 2011). Midwest Finance Association Annual Meeting, New Orleans, February 23, 2012. 
Presenter: Noise Trading and Illusory Correlations in U.S. Equity Markets, joint with Jennifer Bender and 

David Simon. Behavioral Finance Working Group Conference, Cass Business School, London. 
(presented, due to time conflict, by David Simon) April 7, 2011.  

Discussant: Market Reaction to Second-Hand News: Attention Grabbing or Information Dissemination? 
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Presenter: Exchange-Rate Effect of Multi-Currency Arbitrage, Harald Hau, Discussion, Sixth Annual 
Central Bank Workshop on the Microstructure of Financial Markets, Zurich, Switzerland, October 8, 
2009. 

Presenter: Hedge Funds and the Origins of Private Information in Foreign Exchange Markets, Bank for 
International Settlements, Basel, October 7, 2009. 
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Center Conference on Microstructure, September 23, 2009. 
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Center, March 11, 2009. 
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Presenter: Extreme Returns Without News: The Case of Currencies, Midwest Finance Association 
meetings, Dallas, Texas, October 2008. 

Presenter: Short-Run Exchange-Rate Dynamics: Theory and Evidence, Infiniti Conference, Dublin, 
Ireland, June 2008. 

Presenter: Short-Run Exchange-Rate Dynamics: Theory and Evidence, Seminar at UNH Durham, October 
2007. 

Presenter: Asymmetric Information in the Interbank Foreign Exchange Market, Joint with Geir Bjønnes 
and Dagfinn Rime, Third Annual Conference on Market Microstructure, Budapest, Hungary, 
September 15, 2007. 
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28, 2006. 
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Louis, October 4, 2005. 

Case 1:20-cv-10832-AT-SN   Document 775-30   Filed 01/13/23   Page 40 of 42



9 

Meetings, New York, New York, October 1995. 
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2006. 
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2006. 
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of Boston May 2004.  
Presenter: Extreme Exchange-Rate Returns Without News: A Microstructural Approach, A series of 

seminars and private presentations to the clients of the Royal Bank of Scotland in London and New 
York. Fall 2003 and summer 2004. 
Presenter: Identifying Noise Traders: The Head-and-Shoulders Pattern in U.S. Equities. 4th Empirical 

Finance Conference, Financial Markets Group, London School of Economics: April 30, 2003. 
Presenter: Stop-Loss Orders and Price Cascades in Currency Markets, Currency Market Microstructure 

Conference, Stockholm Institute of Finance, Stockholm: April 12, 2003. 
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