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I. INTRODUCTION 

A. QUALIFICATIONS 

1. I am an economist and the Greenfield Professor of Securities Law at Harvard Law 

School. I received a Ph.D. in economics from the Massachusetts Institute of Technology with 

fields in econometrics and finance, and a J.D. from Harvard Law School. My Ph.D. dissertation 

concerned the relationship between stock prices and financial disclosures. After law school, I 

clerked for Judge Silberman of the United States Court of Appeals for the D.C. Circuit and 

Justice Kennedy of the Supreme Court of the United States. 

2. I am also a faculty associate at the Kennedy School of Government at Harvard, a 

fellow at Columbia University’s Program on the Law and Economics of Capital Markets, a 

research associate at the European Corporate Governance Institute, and a member of the editorial 

board of the Journal of Financial Perspectives. I formerly was a member of the Board of 

Economic Advisors to the Financial Industry Regulatory Authority (“FINRA”), an academic 

fellow at FINRA, Chairperson of Harvard’s Advisory Committee on Shareholder Responsibility 

(which is responsible for advising the Harvard Corporation on how to vote shares held by its 

endowment), the ABA Task Force on Corporate Governance, American Law Institute Project on 

the Application of U.S. Financial Regulations to Foreign Firms and Cross-Border Transactions, 

and an executive member of the American Law School section on securities regulation. My 

current curriculum vitae is listed in Appendix A. I am being compensated for my time on this 

matter at a rate of $1,250 per hour. My compensation is not contingent on the outcome of this 

case. No element of compensation is dependent on the opinions offered in this case. 

3. The materials I have considered are listed in Appendix B. 
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4. This report is subject to change or modification should additional relevant 

information become available which bears on the analysis, opinions, or conclusions contained 

herein. 

B. BRIEF BACKGROUND ON LITIGATION 

5. Ripple Labs, Inc. (“Ripple”) is a San Francisco-based privately held payments 

technology company that utilizes distributed ledger technology, including the cryptocurrency 

XRP, in cross-border payment technology.1 Plaintiff Securities and Exchange Commission (the 

“SEC”) alleges that Defendants2 engaged in the “unlawful offer and sale of securities in violation 

of Sections 5(a) and 5(c) of the Securities Act of 1933 (‘Securities Act’) [15 U.S.C. §§ 77e(a) 

and 77e(c)].”3 

6. The SEC argues that XRP was offered and sold as an “investment contract” and, 

therefore, should have been registered under the Securities Act, at least as of 2013.4 The SEC 

relies on what has become known as the Howey test, from the Supreme Court’s 1946 decision in 

Securities and Exchange Commission v. W. J. Howey Co., et al., 328 U.S. 293 (1946). The Court 

in that case explains: 

“[A]n investment contract for purposes of the Securities Act means a contract, transaction 
or scheme whereby a person invests his money in a common enterprise and is led to 

 

1 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 through December 31, 2020. As of 
September 15, 2014, Ripple Labs, Inc. has been incorporated in the State of Delaware. [Tab 29-31-DE-CA 
Good Standing Certificate, December 15, 2014, Series A, Ripple Labs Inc.pdf, at 1]. 

2 Defendants are Ripple, Bradley Garlinghouse, and Christian A. Larsen. 

3 First Amended Complaint, Securities and Exchange Commission v. Ripple Labs, et al., No. 1:20-cv-10832 
(S.D.N.Y. February 18, 2021) (hereinafter, the “Complaint”), at ¶ 9. 

4 See Complaint, at ¶ 72 (“In August 2013, Ripple started making unregistered offers and sales of XRP in exchange 
for fiat currencies or digital assets such as bitcoin.”), at ¶ 3 (“Ripple engaged in this illegal securities offering 
from 2013 to the present…”). 
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expect profits solely from the efforts of the promoter or a third party, it being immaterial 
whether the shares in the enterprise are evidenced by formal certificates or by nominal 
interests in the physical assets employed in the enterprise.”5 

7. The SEC’s affirmative theory in its Complaint for why XRP should be deemed an 

“investment contract” extensively relies upon its characterization of XRP as a “speculative” 

investment.6 The alleged speculation is supposedly driven by the hope that Ripple’s efforts 

would somehow find a “use” for XRP at some point in the future, and that XRP’s price would 

rise as a result of those efforts.7 

8. In terms of the specific efforts of Ripple that purchasers of XRP allegedly relied 

upon for an expectation of profit, the SEC points to: 

a. The efforts of Ripple and its Founders to distribute XRP into the marketplace. 

Indeed, much of the Complaint focuses on delving into the details of various 

distribution mechanisms, including Ripple’s provision of discounts and rebates 

in doing so.8   

 
5 Securities and Exchange Commission v. W. J. Howey Co., et al., 328 U.S. 293 (1946), at 298-299. 

6 See, e.g., Complaint, at ¶ 232 (“[P]rincipal reason for anyone to buy XRP was to speculate on it as an 
investment.”). See also, Complaint, at ¶ 66 (“Ripple began its efforts by attempting to increase speculative 
demand and trading volume for XRP…”), at ¶ 69 (“Ripple made it part of its ‘strategy’ to sell XRP to as many 
speculative investors as possible.”), at ¶ 105 (Ripple sold XRP to “institutional and other accredited investors 
who are purchasing XRP for speculative purposes”), at ¶ 235 (“[I]n its official application to the NYDFS for 
XRP II in 2016, Ripple acknowledged that buyers were purchasing XRP for speculative purposes.”), at ¶ 396 
(“Ripple promoted XRP as a speculative investment when either no use case existed or, with the eventual 
development of the ODL product, only a small fraction of XRP arguably was being ‘used’ for a few moments 
for non-investment purposes before being sold to investors.”). 

7 See, e.g., Complaint, at ¶ 241 (“Based on these representations, Ripple’s actions, and the economic reality, XRP 
investors in the Offering had a reasonable expectation of profiting from Ripple’s efforts to deploy investor 
funds to create a use for XRP and bring demand and value to their common enterprise.”) See also, Complaint, at 
¶ 68 (“Under the plan, a future ‘user’ of XRP as a universal asset (i.e., a bank) would use the speculative trading 
market to effect money transfers.”), at ¶ 83 (“Ripple paid third parties to assist in its efforts to accomplish as 
widespread a distribution of XRP as possible and to attempt to develop a ‘use’ for XRP.”), at ¶ 243 
(“Defendants repeatedly stated publicly that they would undertake significant efforts to develop and foster 
‘uses’ for XRP…”), at ¶ 359 (“The potential ‘users’ of ODL that Ripple is targeting are money transmitters.”). 

8 See, e.g., Complaint, at ¶ 73 (“Larsen orchestrated the initial stage of Ripple’s Offering of XRP by approving the 
timing and amount of offers and sales to: (1) purchasers in the open market (‘Market Sales’); (2) investment 
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b. The formation of an Escrow for certain of Ripple’s XRP holdings in 2017.9  

c. Ripple’s activities in connection with the listing of XRP on third-party 

cryptocurrency exchanges.10    

d. Ripple’s efforts to artificially prop up a supposedly uneconomic and inefficient 

On-Demand Liquidity (“ODL”) cross-border payments product.11 

e. Entrepreneurial and managerial efforts, including joint ventures focused on the 

development of XRP use cases.12 

9. In terms of the “common enterprise” prong of the Howey test, the SEC argues 

that, “[b]ecause XRP is fungible, the fortunes of XRP purchasers were and are tied to one 

 
funds, wealthy individuals, or other sophisticated investors (‘Institutional Sales’); and (3) others enlisted to 
assist Ripple’s efforts to develop an XRP market (the ‘Other XRP Distributions’).”), at ¶ 85 (“In addition, 
Larsen (beginning in 2015) and Garlinghouse (beginning in 2017) directly participated in the Offering by 
offering and selling their own holdings of XRP into the same market as Ripple’s Market Sales, typically 
following the same manner of sale.”), at ¶ 125 (“At times, rather than directly selling XRP into the market to 
fund its operations, Ripple funded its dual XRP market-creating and company financing goals by transferring 
XRP to third parties as compensation. Ripple understood that these parties would in turn sell XRP into the 
public markets.”). 

9 See, e.g., Complaint, at ¶ 253 (“In an email to Ripple’s equity shareholders, advisors, and others on June 5, 2017, 
Garlinghouse emphasized Ripple’s efforts to increase XRP’s liquidity and price through the XRP Escrow.”). 
See also, Complaint, at ¶ 191 (“Defendants’ efforts in this regard principally involved monitoring the timing 
and amount of their XRP sales and purchases, sometimes to coincide with strategic announcements about 
Ripple or XRP and establishing an escrow for Ripple’s own XRP holdings.”), at ¶ 223 (“[O]n May 16, 2017, 
Ripple announced that it would place 55 billion XRP (most of its current holdings) into an cryptographically-
secured escrow…”), at ¶ 255 (“[I]n a December 7, 2017 post on its website, Ripple, confirming the formation of 
the XRP Escrow…”).  

10 See, e.g., Complaint, at ¶ 161 (“In 2017 and 2018, Ripple entered into agreements with at least ten digital asset 
trading platforms … providing for ‘listing’ and trading incentives with respect to XRP.”). See also, Complaint, 
at ¶ 158 (“To support Ripple’s efforts to ‘list’ XRP on digital asset platforms, …”), at ¶ 326 (“On December 14, 
2017, Garlinghouse stated … XRP is listed at about fifty exchanges around the world.”). 

11 See, e.g., Complaint, at ¶ 365 (“Much of the onboarding onto ODL was not organic or market-driven. Rather, it 
was subsidized by Ripple.”). See also, Complaint, at ¶ 131 (“To encourage adoption of ODL, Ripple paid XRP 
to both the money transmitting businesses and certain market makers that supported the product for their 
efforts.”), at ¶ 283 (“ODL – that ‘uses’ XRP (which ‘use’ is not market-driven but subsidized by Ripple…)”). 

12 See, e.g., Complaint, at ¶ 273 (“During the Offering, … made and touted extensive entrepreneurial and managerial 
efforts—made with proceeds from the Offering—to the market.”) (emphasis in original). See also, Complaint, 
at ¶ 274 (In January 2016, Ripple announced a “joint venture to distribute ‘Ripple’s solutions’ in certain 
countries…”). 
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another, and each depend on the success of Ripple’s XRP Strategy.”13 To effectuate this XRP 

strategy, the SEC alleges that Ripple pooled the capital raised in the offering of XRP to “fund its 

efforts to create profits for Ripple and XRP purchasers (in the form of increased prices for 

XRP).”14 The SEC further alleges that Ripple used the pooled funds to “fund its operations, 

including to finance building out potential ‘use’ cases for XRP.”15 This purported commonality 

supposedly included Ripple itself as “Ripple’s (significant) XRP holdings were essentially its 

only asset.”16 

10. In expounding its theory of liability, the SEC repeatedly and extensively points to 

various contracts, including contracts entered into by Ripple for the distribution and sales of 

XRP, to justify its contention that XRP is an “investment contract.”17   

C. ASSIGNMENT AND CONCLUSIONS 

11. I have been asked by counsel for Ripple to assess whether the economic evidence 

is consistent with the economic assertions made by the SEC in support of its ultimate conclusion 

that XRP is an “investment contract.” My assessment of the economic evidence includes 

consideration of the contracts pursuant to which XRP was distributed by Ripple and the proper 

 
13 Complaint, at ¶ 291. 

14 Complaint, at ¶ 90 (emphasis added). 

15 Complaint, at ¶ 293. 

16 Complaint, at ¶ 302. 

17 See, e.g., Complaint, at ¶ 3 (“Ripple engaged in this illegal securities offering … under certain circumstances XRP 
could be considered an ‘investment contract’ and therefore a security under the federal securities laws.”). See 
also, Complaint, at ¶ 53 (“The Legal Memos warned that there was some risk that XRP would be considered an 
‘investment contract’ (and thus a security) under the federal securities laws depending on various factors.”), and 
at ¶ 231 (“At all relevant times during the Offering, XRP was an investment contract and therefore a security 
subject to the registration requirements of the federal securities laws.”). 
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characterization of XRP from an economic perspective. I offer no opinion on the legal question 

whether these XRP contracts were “investment contracts” within the meaning of Section 5 of the 

Securities Act. 

12. In Section II, I will begin by first presenting some additional background on 

Ripple, and the overall landscape of its various contractual obligations. With respect to the latter, 

I will provide an overview of Ripple’s private equity ownership contracts – which no one 

disputes do constitute “securities” – as well as the Ripple contracts for the distribution of XRP 

that, according to the SEC, support that the alleged economic substance of XRP constitute an 

“investment contract” and, hence, a “security.” The economic substance of Ripple’s private 

equity ownership reflects the following exchange: the pooling of capital to fund Ripple’s 

business in exchange for a contractual right to a share of the profits if Ripple’s efforts to manage 

and develop its business operations prove successful. In sharp contrast, as I will show, the 

economic substance of the Ripple XRP contracts reflects no such exchange, with no 

corresponding right to share in Ripple’s profits and with no obligation by Ripple to expend 

efforts to increase the price of XRP. The fact that Ripple may have used the proceeds of its sales 

of XRP to help fund its own operations does not change the economic substance of the 

transaction or create any obligations on the part of Ripple to share its profits with the purchasers 

of XRP. 

13. In Section III, I will address the SEC’s assertion that “profit” from “speculating” 

on XRP’s price increasing would primarily follow as a matter of “economic reality” from 

Ripple’s efforts to manage and develop its business and promoting XRP. As an initial matter, 

speculative demand is not unique to investment contracts and exists for many commodities and 

currencies that are clearly not investment contracts. Moreover, the SEC’s assertion is 
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demonstrably false. My economic analysis demonstrates that XRP’s long-run price returns are 

associated with factors outside Ripple’s control, namely, price returns of non-XRP 

cryptocurrencies. XRP price returns are unrelated to factors over which Ripple may have control, 

including the various distributions of XRP extensively invoked in the SEC’s Complaint.   

14. Finally, in Section IV, I will document that the economic reality of XRP is that it 

is a virtual currency and is in fact used as a medium of exchange in applications such as Ripple’s 

ODL platform. Ripple’s ODL platform simply reflects the dual fact that XRP is a virtual 

currency, and that Ripple was attempting to develop a new business that would someday benefit 

the company and its equity shareholders (owners with a contractual right to a share in the profits 

of Ripple).  

15. Based on my analysis, my review of the materials listed in Appendix B, and my 

general expertise and experience, I have concluded that:  

 From an economic perspective, none of Ripple’s contracts for the distribution of 

XRP entitles the holder of XRP to a share of Ripple’s profits if Ripple is 

successful in its ongoing efforts to manage and develop its business operations or 

otherwise require Ripple to expend ongoing efforts to increase the price of XRP.   

 From an economic perspective, speculative demand is neither unique to nor 

indicative of an investment contract. Economists have long recognized that 

speculative demand is widespread among assets that are not securities, including 

money, foreign exchange, commodities, and virtual currencies. 

 The long-run price of XRP for the period August 2013 to December 2020 has not 

resulted from Ripple’s efforts but rather from price movements of non-XRP 

cryptocurrencies. Accordingly, purchasers of XRP can have no reasonable 

expectation of profits from the efforts of Ripple. 
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 Ripple’s XRP distributions increased XRP liquidity and therefore aided Ripple’s 

efforts to provide global financial settlement solutions, such as ODL, but did not 

have a statistically significant effect on XRP’s price.  

 From an economic perspective, Ripple and purchasers of XRP are not part of a 

common enterprise in which proceeds of XRP sales are pooled to create profits 

for Ripple and XRP holders. Because of differences in both the timing and the 

duration of holding periods between Ripple and direct and indirect purchasers of 

XRP, their exposure to XRP price volatility and therefore to risk is different.   

 From an economic perspective, XRP is properly viewed as a virtual currency that 

is used as a medium of exchange in applications such as Ripple’s ODL product. 

II. RIPPLE’S BUSINESS AND CONTRACTS 

A. RIPPLE IS A PRIVATELY-HELD PAYMENTS TECHNOLOGY COMPANY 

16. XRP is the native digital asset of the XRP Ledger, an open-source, decentralized 

blockchain technology.18  

17. In 2011 and 2012, a group of individuals developed the XRP Ledger to improve 

the fundamental limitations of Bitcoin’s blockchain.19 OpenCoin, now Ripple (“the Company”), 

was formed in 2012 in San Francisco.20 Shortly after the formation of the Company, the 

 
18 The XRP Ledger is a “record of the amount of currency in each user’s account and represents the ‘ground truth’ of 

the network. The ledger is repeatedly updated with transactions that successfully pass through the consensus 
process.” D. Schwartz, N. Youngs, and A. Britto, “The Ripple Protocol Consensus Algorithm.” 
https://ripple.com/files/ripple_consensus_whitepaper.pdf. See also, “XRP: The Best Digital Asset for Global 
Payments,” https://ripple.com/xrp/. 

19 The code for the XRP Ledger was created by Arthur Britto, Jed McCaleb, and David Schwartz between 2011 and 
the summer of 2012—before Ripple was formed as a company. 

20 See XRPL’s Origin: “Provide a Better Alternative to Bitcoin,” http://xrpl.org/history.html. 
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Founders of the Company contributed 80 billion units of XRP to the Company, out of a total of 

100 billion units in existence.21  

18. Ripple’s strategic objective is to provide global financial settlement solutions to 

enable a worldwide exchange of value akin to the existing exchange of information on the 

Internet.22 Ripple and its wholly-owned subsidiaries employ the XRP Ledger, an open-source, 

decentralized blockchain of digitized information including the cumulative purchases and sales 

of assets among participants.  

19. Ripple’s wholly-owned subsidiary, XRP II, LLC (“XRP II”), founded in 2013, 

has been organized as a New York limited liability company since at least 2015, and is the entity 

through which Ripple offered and sold most of its XRP.23 XRP II is registered as a money 

service business with the United States Financial Crimes Enforcement Network (“FinCEN”) and 

as a virtual currency business with the New York State Department of Financial Services 

(“NYDFS”).24 

B. RIPPLE WAS INITIALLY FUNDED WITH AND CONTINUES TO RECEIVE FUNDING 
FROM PRIVATE EQUITY INVESTORS  

20. Ripple conducted several rounds of traditional venture capital funding starting in 

2012 when it issued “800,000 shares of Common Stock to investors for total cash proceeds of 

$200,000.”25  

 
21 The XRP Ledger developers wrote the underlying code that automatically generated a fixed supply of 100 billion 

units of a digital asset, which was distributed to Chris Larsen, Mr. McCaleb, and Mr. Britto, the Founders of the 
Company. Eighty billion XRP was subsequently transferred to Ripple. See Deposition Transcript of David 
Schwartz, May 26, 2021, at 11:4-7, 13:16-21, 14:7-21, 24:2-7, 143:8-10, and 146:16-21.  

22 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 945). 

23 Complaint, at ¶ 19. 

24 Complaint, at ¶ 19. 

25 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 957). 
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21. Beginning in October 2012 and through December 2013, Ripple issued $6.4 

million in convertible notes.26 In 2014 and through 2019, Ripple issued several rounds of 

preferred stocks and warrants.27 

22. Exhibit 1 shows the breakdown of Ripple’s sources of private investor funds.28 

Investors in common and preferred Ripple stock are shareholders of Ripple and as such are 

entitled to cash dividends when and if declared by the Board of Directors, with priority given to 

preferred equity holders, i.e., “holders of the [Preferred Stock] shall be entitled to receive cash 

dividends prior to and in preference to dividends to holders of common stock.”29 Ripple’s 

shareholders also have voting rights, discussed in more detail below.  

23. Not surprisingly, there is no dispute between the parties that Ripple’s common 

stock, preferred stock, convertible notes and warrants all have the economic substance of a 

“security.” The common stock, preferred stock, convertible notes and warrants are all funding 

mechanisms that enable Ripple to raise funds for its business operations with the holders of these 

ownership stakes enjoying certain contractual rights to the profits that Ripple might generate 

from its efforts in managing and developing its business operations. If Ripple is successful in its 

 
26 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 953). 

27 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 953 and 955); 
Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2015, at 17; Ripple Labs, Inc., 
Consolidated Financial Statements, December 31, 2016, at 17 and 19; Ripple Labs, Inc., Consolidated 
Financial Statements, December 31, 2018 (RPLI_SEC 0265036, at 063 and 064); Ripple Labs, Inc., 
Consolidated Financial Statements, December 31, 2019 (RPLI_SEC 0301113, at 146). 

28 In 2012, prior to the filing of the Complaint, OpenCoin (Ripple) received bridge financing from private investors. 
Between October 2012 and 2013, Ripple could have borrowed up to $1 million using this form of financing. 
See, e.g., OpenCoin, Inc., Amended and Restated Note Purchase Agreement, November 8, 2012 (RPLI_SEC 
0321854), OpenCoin, Inc., Convertible Note Purchase Agreement, April 26, 2013 (SEC-LIT-EPROD-
000092103). See also, Notes to Exhibit 1 re stock redemptions and repurchases. 

29 See, e.g., Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 
955). 
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efforts, then the holders of these instruments will earn a return on their capital by virtue of 

appreciation and their contractual rights to the profits generated, such as potentially enjoying 

cash dividends or promised interest payments. 

24. I will now provide some additional detail on these instruments. 

i. Ripple Issued Common Stock  

25. In 2012, Ripple issued 8,000,000 shares of common stock to Chris Larsen, Jed 

McCaleb, and Arthur Britto and 800,000 shares of common stock to investors for cash proceeds 

of $200,000.30 As of March 28, 2016, Ripple was authorized to issue 95,000,000 shares of Class 

A stock and 18,309,014 shares of Class B stock; both issuances would have a par value of 

$0.0001.31  

26. On July 1, 2017, Ripple effected a two-for-one stock split.32 The financial 

information reported after this date reflects the two-for-one stock split. As of December 20, 

2019, Ripple was authorized to issue 180,000,000 shares of Class A common stock and 

35,331,121 shares of Class B common stock; both issuances would have a par value of 

$0.0001.33 The holders of common stock are entitled to receive cash dividends when and if 

declared by the Board of Directors.34  

 
30 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 957). 

31 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2016, at 21. 

32 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2018, at 8. 

33 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2019 (RPLI_SEC 0301113, at 149). 

34 Ripple Labs, Inc., Restated Certificate of Incorporation of Ripple Labs, Inc., December 3, 2014, at 2; Ripple Labs, 
Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 955). 
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ii. Ripple Issued Convertible Notes and Preferred Stock  

27. From October 2012 and through December 2013, Ripple issued convertible notes 

payable on demand by a majority noteholder or on the date 18 months from issuance of the 

notes. The interest rate on the notes ranged between 2% and 6%.35 For example, the convertible 

note purchase agreement dated April 26, 2013 shows that OpenCoin (Ripple’s predecessor) 

borrowed $1 million from accredited investors, Camp One Ventures, LLC ($250,000), BB Trust 

($200,000), Google Ventures 2013, L.P. ($100,000) and IDG Technology Venture Investment 

IV, L.P. ($450,000) between April 26, 2013 and May 6, 2013.36 Lenders on these notes received 

6% interest, payable on or after October 25, 2014. On November 19, 2013, Ripple issued a $2 

million promissory note to Core Innovation Capital I, L.P. (“Core”).37 

28. Ripple converted the $6.4 million convertible notes and the accrued and unpaid 

interest on these notes into Series A equity securities in December 2014. Ripple accordingly 

issued 7,359,045 shares at an average conversion price of $0.92 per share and received 

$6,770,422 in cash from the preferred stock issuance.38  

29. In December 2014, Ripple issued an additional 4,033,742 shares of Series A 

redeemable convertible preferred stock, at a price of $1.7808 per share for cash proceeds of 

$7,091,134 net of issuance cost.39 As of December 2014, Ripple had received $31.9 million of 

 
35 See, e.g., Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 

953). 

36 OpenCoin, Inc., Convertible Notes Purchase Agreement, Exhibit A, Schedule of Lenders, April 26, 2013 (SEC-
LIT-EPROD-000092103, at SEC-LIT-EPROD-000092120).  

37 Ripple Labs, Inc., Side Letter, Core Innovation Capital I, L.P., November 19, 2013, at 1. 

38 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 953, 954, and 
955).  

39 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 (RPLI_SEC 0090938, at 955). 
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funding from these preferred stock issuances purchased by accredited investors.40 The holders of 

Series A preferred stock are entitled to receive dividends from Ripple when and if declared by 

the Board of Directors.41 Holders of Series A preferred stock also have general voting rights.42 

30. Ripple continued to receive funding from stock issuances. For example, from 

March 2016 through August 2016, Ripple issued 14,482,502 shares of Series B preferred stock at 

a purchase price of $3.8117 per share for cash proceeds of more than $55 million, net of issuance 

costs.43 Ripple agreed to use the proceeds from the Series B stock sales for “capital expenditures, 

working capital and general corporate purposes.”44 The holders of Series B preferred stock are 

entitled to receive dividends from Ripple when and if declared by the Board of Directors.45 

Holders of Series B preferred stock also have general voting rights.46 

 
40 Ripple Labs, Inc., Series A Preferred Stock Purchase Agreement, December 3, 2014, Schedule A, at S-1 and S-2.  

41 “The holders of shares of Preferred Stock shall be entitled to receive, when, as and if declared by the Board of 
Directors, out of any assets of this corporation legally available therefor, any dividends as may be declared from 
time to time by the Board of Directors prior and in preference to any declaration or payment of the dividends to 
the holders of Common Stock.” Ripple Labs, Inc., Class A, B and Series A, Restated Certificate of 
Incorporation, December 3, 2014, at 2. 

42 “The holder of each share of Preferred Stock shall have the right to (1) vote for each share of Class A Common 
Stock or ten (10) votes for each share of Class B Common Stock…” Ripple Labs, Inc., Class A, B and Series A, 
Restated Certificate of Incorporation, December 3, 2014, at 14. 

43 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2016, at 19. 

44 Ripple Labs, Inc., Series B Preferred Stock Purchase Agreement, March 28, 2016, at 2. 

45 “The holders of shares of Preferred Stock shall be entitled to receive, when, as and if declared by the Board of 
Directors, out of any assets of this corporation legally available therefor, any dividends as may be declared from 
time to time by the Board of Directors prior and in preference to any declaration or payment of the dividends to 
the holders of Common Stock.” Ripple Labs, Inc., Restated Certificate of Incorporation, December 3, 2014, at 
2. 

46 “The holder of each share of Preferred Stock shall have the right to (1) vote for each share of Class A Common 
Stock or ten (10) votes for each share of Class B common stock, as the case may be, into which such Preferred 
Stock could then be converted…” Ripple Labs, Inc., Restated Certificate of Incorporation, December 3, 2014, 
at 14. 

Case 1:20-cv-10832-AT-SN   Document 775-22   Filed 01/13/23   Page 17 of 133



 

14 

Highly Confidential 

31. In December 2019, Ripple issued 3,252,790 shares of Series C participating 

redeemable convertible preferred stock (“Series C”) at an issuance price of $61.4857 per share 

for cash proceeds of $194.8 million, net of issuance costs.47 Ripple agreed to use the proceeds 

from the Series C stock sales to “(i) fund the redemption of certain shares of the Series A 

Preferred Stock and Series B Preferred Stock pursuant to the Stockholders’ Agreement (as herein 

defined), (ii) finance the acquisition of interests in third party entities, (iii) pay the transaction 

costs and expenses for the transactions contemplated by this Agreement and (iv) for other 

general corporate purposes of [Ripple] and its subsidiaries.”48 The holders of Series C preferred 

stock are entitled to receive dividends from Ripple: “holders of Series C shares shall be entitled 

to receive dividends payable in Series C shares at a rate of  on a quarterly basis. ... 

[Ripple] may elect to pay up to  of such dividends in cash in lieu of issuing additional 

shares.”49 Holders of Series C preferred stock also have general voting rights.50  

iii. Ripple Issued Warrants  

32.  

 

 
47 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2019 (RPLI_SEC 0301113, at 46). 

48 Ripple Labs, Inc., Series C Preferred Stock Purchase Agreement, December 20, 2019, at 6. 

49 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2019 (RPLI_SEC 0301113, at 148). See 
also, Ripple Labs, Inc., Restated Certificate of Incorporation, December 20, 2019, at 2 (“Each holder of a share 
of Preferred Stock shall be entitled to receive, when, as and if declared by the Board of Directors, out of any 
assets of this corporation legally available therefor, any dividends as may be declared from time to time by the 
Board of Directors prior and in preference to any declaration or payment of the dividends to the holders of 
Common Stock.”). 

50 “The holder of each share of Preferred Stock shall have the right to (1) vote for each share of Class A Common 
Stock into which such Preferred Stock could then be converted…” Ripple Labs, Inc., Restated Certificate of 
Incorporation, December 20, 2019, at 17. In addition to general voting rights, holders of Series A, B, and C 
have certain protective provisions – e.g., a majority of A, B, and C have to approve any issuance of dividends or 
any stock repurchase.  
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34. As I will document, the economic substance of these contracts stands in sharp 

contrast to the economic substance of the contracts creating the various equity and debt 

obligations. None of Ripple’s contracts for the distribution of XRP entitle the holder of XRP to a 

share of Ripple’s profits if Ripple is successful in its ongoing efforts to manage and develop its 

business operations and none of these contracts require Ripple to expend ongoing efforts to 

increase the price of XRP.   

i.  Contracts with Wholesale Purchasers  

35. Ripple entered into contracts with wholesale purchasers pursuant to which Ripple 

(XRP II) sold XRP to these entities in return for cash (which could be subject to a discount to an 

XRP price as defined in the respective contract). These contracts are referenced in the 

Complaint, such as when the Complaint points to Ripple’s XRP sales to “Institutional Investor 

A” at “price discounts of up to 30% below XRP market prices,” and to “Institutional Investor B” 

at a “10% discount from XRP market prices.”55  

36. Two illustrative contracts with wholesale purchasers include Ripple’s contract 

with  (“ ”), dated September 18, 2017 and the 

contract with  (“ .56  

 
55 Complaint, at ¶ 114 (“In 2017, Ripple sold approximately 14.8 million XRP for $2.1 million to Institutional 

Investor A, without restricting Institutional Investor A’s ability to resell this XRP into public markets in any 
way, at price discounts of up to 30% below XRP market prices.”), at ¶ 115 (“Institutional Investor B paid 
Ripple approximately $6.4 million for its XRP, the first $500,000 of which it obtained in June 2016 at a 10% 
discount from XRP market prices.”). 

56  and XRP II, Letter Agreement, September 18, 2017 (RPLI_SEC 0000861), 
Amendment to Letter Agreement, December 27, 2017 (RPLI_SEC_0000488).  and XRP II, Master XRP 
Purchase Agreement, August 3, 2017 (RPLI_SEC_0000792). 
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(“Programmatic Market Making Activity”) and in return was to receive a fee that was calculated 

as a percentage of XRP that was traded programmatically during a particular calendar month.65  

“Ripple may, at any time and in its sole discretion, direct  remit any portion of or 
all of the proceeds of  Programmatic Market Activity, as such amounts are 
reported in the then-current daily reporting of XRP Programmatic Market Activity 
required in Section 4.  shall promptly (i) remit  of the amounts of such 
proceeds to Ripple in a payment method(s) directed by Ripple in its sole discretion 
and (ii) transfer  of the amounts of such proceeds to a wallet or account of  
for its own benefit.”66   

44. The contract includes the following termination provision: 

“The Term of this Agreement shall … continue until the earlier of: a. 12 months; b. 
termination by Ripple upon 180 calendar days’ notice to  c. upon written notice 
of termination by a Party if the other Party is in material breach of this Agreement, if 
the breaching party does not, within ten (10) calendar days after receiving written 
notice describing an alleged material breach of this Agreement, cure the alleged 
material breach; or d. upon written notice in the event that the other Party has filed or 
has filed against it a petition for voluntary or involuntary bankruptcy or similar relief 
from insolvency, makes an assignment for the benefit of its creditors, has a receiver 
appointed for all or a substantial part of its business or assets, or otherwise admits in 
writing of its inability to meet debts as they become due. Upon termination,  
shall return to Ripple all XRP, if any, transferred from Ripple to ”67 

45. Unlike the private equity ownership contracts, the contract with  does not 

give  any contractual right to a share of Ripple’s profits if Ripple is successful in its ongoing 

efforts to manage and develop its business operations or impose any obligation on Ripple to 

expend ongoing efforts to increase the price of XRP. Here,  is similar to an entity selling 

diamonds from De Beers or barrels of oil from Exxon Corporation for an agreed-upon fee.   

 
65  and Ripple Markets Inc. (“Ripple Markets”), Programmatic Market Activity Agreement, June 2, 2017 

(RPLI_SEC 0507300). 

66  and Ripple Markets, Programmatic Market Activity Agreement, June 2, 2017 (RPLI_SEC 0507300, at 301). 
The contract with  was amended in March 2018. See  and Ripple Markets, Amendment to 
Programmatic Market Activity Agreement, March 1, 2018 (RPLI_SEC 0537727). 

67  and Ripple Markets, Programmatic Market Activity Agreement, June 2, 2017 (RPLI_SEC 0507300, at 301-
302). 
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v.  Contracts with On-Demand-Liquidity Customers 

57. Ripple developed the ODL product to “[d]eliver instant cross-border payments 

without pre-funding.”90 The Complaint devotes a significant amount of attention to the ODL 

product.91 Ripple markets ODL primarily to companies providing cross-border transfers to their 

customers, commonly known as remittances, from developed countries to developing 

countries.92  

58. In 2019, Ripple entered into an agreement with MoneyGram,93 the second largest 

remittance business.94 Ripple gave rebates and paid other incentives to MoneyGram as part of its 

strategy to develop a brand awareness for its ODL product and build its reputation in this 

space.95 More recently, Ripple’s customers for ODL have been FinTech startups looking for fast 

growth and new technologies that can make young companies competitive with established 

 
90 “Free Working Capital with On-Demand Liquidity,” https://ripple.com/ripplenet/on-demand-liquidity/.  

91 See, e.g., Complaint, at ¶ 365 (“Much of the onboarding onto ODL was not organic or market-driven. Rather, it 
was subsidized by Ripple.”). See also, Complaint, at ¶ 131 (“To encourage adoption of ODL, Ripple paid XRP 
to both the money transmitting businesses and certain market makers that supported the product for their 
efforts.”); at ¶ 283 (“ODL – that ‘uses’ XRP (which ‘use’ is not market-driven but subsidized by Ripple).”). 

92 “Free Working Capital with On-Demand Liquidity,” https://ripple.com/ripplenet/on-demand-liquidity/. 

93 “In June 2019, [MoneyGram] entered into a commercial agreement with Ripple Labs Inc. … to utilize Ripple’s 
On Demand Liquidity (‘ODL’) platform (formerly known as xRapid), as well as XRP, to facilitate cross-border 
non-U.S. dollar exchange settlements. The Company is compensated by Ripple for developing and bringing 
liquidity to foreign exchange markets, facilitated by the ODL platform, and providing a reliable level of foreign 
exchange trading activity.” MoneyGram SEC Filing Form 10-K, Fiscal Year Ended December 31, 2019 
(“MoneyGram 2019 10-K”), at 2. See also, Preclearance letter from MoneyGram to U.S. Securities and 
Exchange Commission, November 22, 2019 (SEC-LIT-EPROD-000071389, at 391) (hereinafter, “Preclearance 
letter”). 

94 Preclearance letter (SEC-LIT-EPROD-000071389, at 393). See also, MoneyGram and Ripple, Ripple Work Order 
#1, June 17, 2019 (RPLI_SEC0239684); Deposition Transcript of Lawrence Angelilli, CFO of MoneyGram, 
August 3, 2021 (“Deposition Transcript of Lawrence Angelilli”), at 30:21-25 (“Q. What -- how do you rank as a 
money remitter? A. … under any kind of public information, we’re usually considered the second largest or the 
third largest depending on what metric you use.”); “MoneyGram,” https://imtconferences.com/moneygram/ 
(“Today MoneyGram is the second largest transfer company in the world…”). 

95 Preclearance letter (SEC-LIT-EPROD-000071389, at 393-394). See also, MoneyGram and Ripple, Ripple Work 
Order #1, June 17, 2019 (RPLI_SEC0239684); Deposition Transcript of Lawrence Angelilli, at 211:15-212:10. 
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industry players (such as MoneyGram), including startup payment service providers (“PSP”)96 

and digital companies, such as Azimo, TransferGo, and Nium.97  

59. Given the prominence of these contracts in the Complaint, I will discuss separate 

rebates and incentives to MoneyGram in more detail in Section IV.B. But, unlike the private 

equity ownership contracts, the contract with MoneyGram does not include any contractual right 

to a share of Ripple’s profits if Ripple is successful in its ongoing efforts to manage and develop 

its business operations or impose any obligation on Ripple to expend ongoing efforts to increase 

the price of XRP. 

vi.  Lease and Loan Contracts 

60. Yet another type of contract identified in the Complaint are lease and loan 

contracts.98 For example, Ripple entered into a lease contract with  

(“  effective June 2019.99 Per this contract, Ripple would lease XRP to 

 in return for a fee (such as  of monthly fair value of the lease amount).100 Upon 

termination of the lease contract,  returns the XRP to Ripple.101 

 
96 A PSP offers online services for accepting electronic payments by a variety of payment methods including credit 

card, bank-based payments such as direct debit, bank transfer, and real-time bank transfer based on online 
banking. See, e.g., “What is Payment Service Provider,” https://www.vapulus.com/en/what-is-payment-service-
provider/. 

97 Deposition Transcript of Asheesh Birla, General Manager of RippleNet, June 23, 2021, at 237:24-25 (Azimo); 
“TransferGo Partners with Ripple to Offer Global Real-Time Payments Everywhere to Everyone,” 
https://ripple.com/insights/transfergo-partners-with-ripple-to-offer-global-real-time-payments-everywhere-to-
everyone/ (TransferGo); “Nium,” https://ripple.com/customer-case-study/nium/ (Nium).  

98 “Another example involves RippleWorks’ eventual investment into a fund that wished to invest in digital assets 
(‘XRP Fund B’) and Ripple’s ‘loan’ of XRP to that fund so that it could engage in market-making activities.” 
See Complaint, at ¶ 142. 

99  and XRP II, Master XRP Lease Agreement, June 24, 2019 (RPLI_SEC 0898863). 

100  and XRP II, Master XRP Lease Agreement, June 24, 2019 (RPLI_SEC 0898863, at 864). 

101  and XRP II, Master XRP Lease Agreement, June 24, 2019 (RPLI_SEC 0898863, at 864). 
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61. The contract specifies that the purpose of the lease to  was to “enable 

[  to conduct any activities in the virtual currency space, subject to Section 2.d 

(Compliance with Laws) and Section 5 (Lease Restrictions).”102 The Lease Restrictions are 

defined as: 

“[  agrees that its Leases with respect to the Leased XRP shall be 
conducted only on exchanges registered with the U.S. Financial Crimes Enforcement 
Network (FinCEN), and [  shall obtain the XRP it returns to [Ripple] as 
provided in Section 1(f) of this Agreement only from such exchanges.”103 

62. Again, unlike the private equity ownership contracts, the contract with 

 does not give  any contractual right to a share of Ripple’s profits if 

Ripple is successful in its ongoing efforts to manage and develop its business operations or 

impose any obligation on Ripple to expend ongoing efforts to increase the price of XRP. 

vii.  Custody Arrangements  

63. The Complaint also identifies Ripple’s custodial contracts.104 For example, Ripple 

entered an XRP Purchase Agreement with  dated June 23, 2016.105 Per this contract, 

Ripple offers a custody service to  for the XRP purchased from Ripple. The contract 

describes the custody service as:  

“[A]t the election of Purchaser and subject to payment in full of the Purchase Price of 
the Purchased XRP to be purchased by Purchaser, XRP II shall act as custodian on 
behalf of the Purchaser of the Purchased XRP. The Purchased XRP shall be released 

 
102  and XRP II, Master XRP Lease Agreement, June 24, 2019 (RPLI_SEC 0898863, at 863). 

103  and XRP II, Master XRP Lease Agreement, June 24, 2019 (RPLI_SEC 0898863, at 868). 

104 Complaint, at ¶ 115 (“From at least 2016 through 2019, Ripple sold approximately 115 million XRP to an entity 
(‘Institutional Investor B’) that describes itself as a ‘full-service digital currency prime broker’ that ‘provide[s] 
investors with a secure marketplace to trade, borrow, lend & custody digital currencies.’ Institutional Investor B 
paid Ripple approximately $6.4 million for its XRP, the first $500,000 of which it obtained in June 2016 at a 
10% discount from XRP market prices.”).  

105  and XRP II, XRP Purchase Agreement, June 23, 2016 (RPLI_SEC 0000636, at 636). 
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ix.  Employee and Executive Compensation Contracts 

71. Ripple periodically grants compensation in the form of XRP. This is another type 

of contract referenced in the Complaint.122 For example, on May 9, 2018, a Ripple employee 

received an Employment Offer Letter pursuant to which he will receive “  XRP annually 

on the anniversary of your Start Date for the years 2019, 2020, 2021 and 2022 (the ‘XRP 

Awards’) provided [he is] continuously employed full-time by the Company on such anniversary 

dates.”123 Ripple also entered into an XRP award agreement, amended in 2017 and 2018, 

whereby it granted an aggregate of  XRP to Ripple’s CEO.124 The contract included 

provisional “vesting contingent upon meeting requirements for service, XRP price and XRP 

trading volume. The remaining  XRP was fully vested in 2018.”125 

72. In the second quarter of 2019, Ripple entered another agreement whereby it 

would grant 250 million XRP to Ripple’s CEO. The XRP was “transferred to [Ripple’s] CEO at 

the time of the grant. Of this amount, 50% vested immediately upon grant with the remainder 

subject to forfeiture provision lapsing quarterly over the next 4 years.”126  

73. These compensation packages resulted in employees, as part of their 

compensation for their services, owning an asset (subject to various conditions such as vesting). 

Unlike the private equity ownership contracts, the compensation contracts do not give the 

employees any contractual right to a share of Ripple’s profits if Ripple is successful in its 

 
122 See, e.g., Complaint, at ¶¶ 127-130.  

123 Ripple, Employment Offer Letter, May 9, 2018 (RPLI_SEC 0431814, at 814). 

124 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2019 (RPLI_SEC 0301113, at 154). 

125 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2019 (RPLI_SEC 0301113, at 154-155). 

126 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2019 (RPLI_SEC 0301113, at 155). 
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ongoing efforts to manage and develop its business operations or impose any obligation on 

Ripple to expend ongoing efforts to increase the price of XRP. 

x. Miscellaneous Contracts  

a. Joint Ventures and Equity Investments 

74. The Complaint also discuss Ripple’s joint venture contract127 and their other 

equity investments in third-party entities.128 Specifically, Ripple and SBI Holdings have entered 

into a Joint Venture Agreement dated March 30, 2016 to establish, develop, and operate Ripple’s 

expansion in Asia.129As part of the contract, Ripple agreed to purchased 40% of the common 

stock in a newly created entity, SBI Ripple Asia Co., Ltd. SBI Holdings retained the remaining 

60% of the common stock.130 In May 2016 Ripple invested  for 40% of the 

outstanding stock of SBI Ripple Asia Kabushiki Kaisha.131  

 
127 See, e.g., Complaint, at ¶ 274 (“In its 2016 ‘Year In Review’ summary, posted on its website on December 28, 

2016, Ripple reminded readers of its January 2016 announcement of a joint venture to distribute ‘Ripple’s 
solutions’ in certain countries.”). 

128 See, e.g., Complaint, at ¶¶ 279-280 (“On April 11, 2018, Ripple tweeted from the handle @Ripple that it ‘had 
invested $25 million in XRP to Blockchain Capital Parallel IV, LP’ to ‘support and develop additional [XRP] 
use cases beyond payments.’”) 

129 The joint venture gave SBI Holdings right of “exclusive distributor” of Ripple products in Asia, defined as 
“Japan, China (including Hong Kong), Taiwan, Korea, and ASEAN countries (excluding Singapore).” SBI 
Holdings, Inc. and Ripple Labs, Inc., Joint Venture Agreement, March 30, 2016 (RPLI_SEC 0163289, at 292). 

130 SBI Holdings, Inc. and Ripple Labs, Inc., Joint Venture Agreement, March 30, 2016 (RPLI_SEC 0163289, at 
291). See also, Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2020, at 24. 

131 Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2020, at 24. 
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c. Charitable Donations (RippleWorks) 

81. Finally, the Complaint discusses Ripple’s distributions to RippleWorks.139 

RippleWorks is a 501(c)(3) foundation that provides financial support for social ventures and 

projects in Brazil, Mexico City, Ghana, Nigeria, and the U.S.140 Unlike the private equity 

ownership contracts, charitable donations are not associated with contractual rights to a share of 

Ripple’s profits if Ripple is successful in its ongoing efforts to manage and develop its business 

operations or impose any obligation on Ripple to expend ongoing efforts to increase the price of 

XRP. 

III. THE SEC’S ECONOMIC ASSERTIONS IN ARGUING FOR XRP’S 
“INVESTMENT CONTRACT” STATUS ARE FUNDAMENTALLY FLAWED 

A. ECONOMIC REALITY OF RIPPLE’S SECURITIES STANDS IN SHARP CONTRAST TO 

THAT OF THE ALLEGED INVESTMENT CONTRACTS 

82. As documented above, the economic substance of Ripple’s private equity 

ownership contracts stands in sharp contrast to the economic substance of the Ripple XRP 

contracts. The former are funding mechanisms that enable Ripple to raise funds for its business 

operations with the holders of these ownership stakes enjoying certain contractual rights to the 

profits that Ripple might generate from its efforts in managing and developing its business 

operations. None of Ripple’s contracts for the distribution of XRP entitles the holder of XRP to a 

share of Ripple’s profits if Ripple is successful in its ongoing efforts to manage and develop its 

business operations and none requires Ripple to expend ongoing efforts to increase XRP’s price. 

 
139 Complaint, at ¶ 281 (“At various times, Ripple publicly touted that it was making certain of the XRP distributions 

through xPring or RippleWorks, further making clear to potential investors that Ripple was enlisting the efforts 
of persons other than investors with respect to XRP.”). 

140 “We are on a mission to help impactful ventures thrive,” https://www.rippleworks.org/. “Our Story,” 
https://www.rippleworks.org/our-story/. 
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The fact that Ripple may have used the proceeds of its sales of XRP to help fund its own 

operations does not change the economic substance of the transaction or create any obligations 

on the part of Ripple to share its profits with the purchasers of XRP. Moreover, as I show below, 

Ripple’s XRP distributions do not have a statistically significant relation with long-run XRP 

price return after controlling for returns of other non-XRP cryptocurrencies outside of Ripple’s 

control. 

83. The SEC’s claim that the “economic reality” establishes that XRP is an 

“investment contract” because market actors “speculated” on XRP’s price and, moreover, that 

Ripple’s efforts impacted XRP’s price is equally mistaken. As I will show in Section III.B, the 

asserted “speculative” nature of XRP fails to further the SEC’s “economic reality” argument 

concerning XRP. Rather, as I will show in Sections III.C and D, the economic reality is that 

XRP’s long-run price returns are in fact associated with factors outside Ripple’s control, namely, 

price returns of non-XRP cryptocurrencies, and that the XRP price returns are unrelated to 

factors under Ripple’s control, including the various distributions of XRP mentioned in the 

SEC’s Complaint.   
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B. SPECULATIVE DEMAND IS NOT UNIQUE TO INVESTMENT CONTRACTS 

84. The SEC’s affirmative theory for why XRP should be deemed an “investment 

contract” extensively relies upon the characterization of XRP as a “speculative” investment and 

that speculative demand would allegedly cause XRP’s price to rise.141,142 

85. Economists have long recognized that speculative demand is widespread among 

assets that are not securities, including money, foreign currencies, commodities, and virtual 

currencies. Participation by speculators is anything but unique to securities markets.  

86. For example, speculators in foreign currency markets routinely hope to profit 

from fluctuations in the market.143 Hasselgren et al. (2020) demonstrate the importance of 

speculators in the foreign exchange (“FX”) market by analyzing the U.S. Commodity Futures 

Trading Commission (“CFTC”) Commitment of Traders reports, which are typically used to 

measure “speculative capital in the currency market.”144 Schreiber (2014) and Burnside (2007) 

similarly comment on the presence of speculators in FX markets, concluding that “speculators 

 
141 See, e.g., Complaint, at ¶ 232 (“[P]rincipal reason for anyone to buy XRP was to speculate on it as an 

investment.”). See also, Complaint, at ¶ 66 (“Ripple began its efforts by attempting to increase speculative 
demand and trading volume for XRP…”); at ¶ 69 (“Ripple made it part of its ‘strategy’ to sell XRP to as many 
speculative investors as possible.”); at ¶ 105 (Ripple sold XRP to “institutional and other accredited investors 
who are purchasing XRP for speculative purposes.”); at ¶ 235 (“[I]n its application to the NYDFS for XRP II in 
2016, Ripple acknowledged that buyers were purchasing XRP for speculative purposes.”); at ¶ 278 (“Pressed 
about ‘speculation’ in the digital asset space and XRP investor ‘expectations’ from Ripple, Garlinghouse 
explained: … there’s going to be demand for that, when you have fixed supply, … and you see increase in 
demand, prices go up.”); at ¶ 396 (“Ripple promoted XRP as a speculative investment when either no use case 
existed or, with the eventual development of the ODL product, only a small fraction of XRP arguable was being 
used for a few moments for non-investment purposes before being sold to investors.”). 

142 I am not expressing an opinion or providing an assessment of whether or not XRP is a speculative investment. 

143 Osler, C., “Macro Lessons From Microstructure,” International Journal of Finance and Economics, Vol. 11, 55-
80, 2006 (Characterizing currency speculator as “a player who focuses on change in exchange rates, in contrast 
to a player, such as an exporter or importer, whose activity is based on transaction needs.”). 

144 Hasselgren, A., J. Peltomaki, and M. Graham, “Speculator activity and the cross-asset predictability of FX 
returns,” International Review of Financial Analysis, Vol. 72, 2020, at 2 and 15.  
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have a major influence on FX markets”145 and that the carry trading is “a currency speculation 

strategy that is widely used by practitioners.”146  

87. Speculative activity is also well-documented in commodities and commodity 

futures markets. Harris (2003) observes that futures on “agricultural, industrial, and financial 

commodities are extremely useful to hedgers throughout the economy … [but] also interest many 

speculators. … Trading by hedgers and speculators, and trading among the dealers who serve 

them, generate very large volumes in many futures markets.”147 Smith (2009) studies the role of 

speculators in the oil market.148 Yang and Leatham (1999) show that speculators could also 

improve the amount of information reflected in commodity futures prices.149 

88. Speculators also play an active role in virtual currencies. Lee et al. (2020) 

analyzes the differences in the objectives of speculators and tech-savvy investors in Bitcoin. Lee 

et al. (2020) explain that speculators in Bitcoin seek to profit from extrapolating the price trends, 

while tech-savvy investors trade based on the “prospective value of Bitcoin, which is a function 

 
145 Schreiber, B., “Identifying Speculators in the FX Market: A Microstructure Approach,” Journal of Economics 

and Business, Vol. 73, 97-119, May-June 2014, at 98. 

146 Burnside, C., M. Eichenbaum, and S. Rebelo, “The Returns to Currency Speculation in Emerging Markets,” 
American Economic Review, Vol. 97, 333-338, May 2007, at 333. 

147 Harris, L., Trading & Exchanges: Market Microstructure for Practitioners, Oxford University Press, 2003, at 46. 
See also, Hull, J., Options, Futures, and Other Derivatives, 10th edition, 2017, at 19 (“The success of 
derivatives can be attributed to their versatility. They can be used by hedgers, speculators, and arbitrageurs.”); 
Madura, J., Financial Markets and Institutions, 12th edition, 2016, at 351 (“Derivatives are financial contracts 
whose values are derived from the values of underlying assets. They are widely used to speculate on future 
expectations.”). 

148 Smith, J., “World Oil: Market or Mayhem?” Journal of Economic Perspectives, Vol. 23, Number 3, 145-164, 
Summer 2009; Knittel, C., and R. Pindyck, “The Simple Economics of Commodity Price Speculation,” 
American Economic Journal: Macroeconomics, Vol. 8:2, 85-110, April 2016.  

149 Yang J., and D. Leatham., “Price Discovery in Wheat Futures Markets,” Journal of Agricultural and Applied 
Economics, Vol. 31 (2), August 1999, 359-370, at 361. 
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of factors that capture the market demand and technical supply of Bitcoin.”150 According to Bolt 

and van Oordt (2019), speculators are prevalent holders of virtual currencies specifically 

observing that the high volatility of Bitcoin prices indicates sensitivity to changes in speculators’ 

beliefs in the early-adoption phase of a virtual currency.151   

89. As these examples illustrate, the economic substance of foreign currencies, 

commodities, commodity futures, and virtual currencies is not transformed into a “security” 

simply by virtue of the fact that market participants speculate on the price movements of these 

assets and may seek to earn a profit from doing so. The SEC’s characterization of XRP as a 

“speculative” investment leads nowhere – there is speculative demand for many assets that are 

not “investment contracts.”  

C. VARIATION IN LONG-RUN XRP PRICE RETURN IS EXPLAINED BY FACTORS 

OUTSIDE OF RIPPLE’S CONTROL 

90. The SEC alleges that Ripple distributed XRP to create profits for themselves and 

the purchasers “in the form of increased prices for XRP.”152 The SEC fails to consider possible 

alternative explanations for the economic reality that Ripple’s efforts do not impact XRP prices. 

Below, I assess whether XRP price return can be explained by factors that are outside the control 

of Ripple’s alleged efforts, such as the price return of equities, commodities, currencies, or other 

non-XRP cryptocurrencies. In my empirical analysis of long-run XRP price return, I find that:  

 
150 Lee, A., M. Li, and H. Zheng, “Bitcoin: Speculative Asset or Innovative Technology?” Journal of International 

Financial Markets, Institutions & Money, Vol. 67, 101-209, 2020, at 101. 

151 Bolt, W., and M. van Oordt, “On the Value of Virtual Currencies,” Journal of Money, Credit and Banking, Vol. 
52(4), 835-862, 2019, at 836. 

152 Complaint, at ¶ 90 (emphasis added). See also, Complaint, at ¶ 60 (SEC alleges that “Ripple and Larsen 
embarked on a large-scale unregistered public distribution of XRP and – with the goal of immense profits.”).   
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 Variation in long-run XRP price return can be explained by exogenous 

cryptocurrency market factors that are outside Ripple’s control. 

 Non-cryptocurrency assets (e.g., equities) are not correlated with XRP price 

return, controlling for cryptocurrency market factors. 

 On average, XRP price returns are not statistically different than zero, controlling 

for cryptocurrency market factors, over which Ripple has no control. 

In the next section, I also analyze whether Ripple’s alleged efforts – in particular, the various 

distributions of XRP – explain the variation in long-run XRP price return. 

 

i. Variation in Long-run XRP Price Return Can Be Explained by Exogeneous 
Cryptocurrency Market Factors That Are Outside of Ripple’s Control 

91. I empirically examine the long-run relation between XRP price return (the 

“dependent variable”) and various factors, such as cryptocurrency returns, equity returns and 

commodity returns (the “explanatory variables”), using a well-established framework in finance 

often referred to as a “factor model.” Factor models are supported by more than 50 years of 

rigorous, academic research.153 Factor models are used to determine the factors that explain the 

common component of the variation in asset price returns. Some of the original factor models 

were applied to equities, but the same framework has since been applied successfully to other 

types of assets, including fiat currencies, commodities, bonds, and cryptocurrencies.154 

 
153 See, e.g., Sharpe, W., “Capital Asset Prices: A Theory of Market Equilibrium Under Conditions of Risk,” The 

Journal of Finance, Vol. 19(3), 1964; Fama, E., and K. French, “Common Risk Factors in The Returns on 
Stocks and Bonds,” Journal of Financial Economics, Vol. 33, 3-56, 1993; Fama, E., and K. French, “Dissecting 
Anomalies with a Five-Factor Model,” The Review of Financial Studies, Vol. 29, 69-103, 2016.  

154 See, e.g., Lustig, H., N. Roussanov, and A. Verdelhan, “Common Risk Factors in Currency Markets,” Review of 
Financial Studies, Vol. 24(11), 2011; Szymanowska, M., F. De Roon, T. Nijman, and R. Van Den Goorbergh, 
“An Anatomy of Commodity Futures Risk Premia,” The Journal of Finance, Vol. 69(1), 2014; Bai, J., T. G. 
Bali, and Q. Wen, “Common Risk Factors in the Cross-Section of Corporate Bond Returns,” Journal of 
Financial Economics, Vol. 131, 2019; Liu, Y, and A. Tsyvinski, “Risks and Returns of Cryptocurrency,” The 
Review of Financial Studies, Vol. 34 (6), 2021. 
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92. There is no consensus in the literature on the nature or the number of factors that 

should be used. For example, the capital asset pricing model (“CAPM”) uses a single factor, the 

market return (typically a market index), to assess whether an asset’s return co-moves with the 

return of the market.155 Additional factors have since been proposed, such as the Fama-French 

three-factor, five-factor, and multifactor models.156 In fact, more than 300 factors have been 

proposed in the academic literature to date.157  

93. Many, but not all, factor models include market indices as factors. Such indices 

are readily available for traditional assets, such as stocks, commodities, or currencies (see 

below), but not for the cryptocurrency market. I, therefore, construct cryptocurrency factors by 

employing a well-established mathematical method known as Principal Component Analysis 

(“PCA”).158 The PCA can be used to distill and summarize the price variation in the 

cryptocurrency market into a small set of factors by identifying the most “important” 

components – meaning that these components capture most of the variance in price returns.159 

The principal components (“PCs”) are constructed from the price returns of non-XRP 

cryptocurrencies. Each PC represents a specific combination of non-XRP cryptocurrencies, 

 
155 Sharpe, W., “Capital Asset Prices: A Theory of Market Equilibrium Under Conditions of Risk,” The Journal of 

Finance, Vol. 19 (3), 425-442, September 1964; Ross, S., “The Current Status of the Capital Asset Pricing 
Model (CAPM),” The Journal of Finance, Vol. 33 (3), 885-901, June 1978. 

156 Fama, E., and K. French, “The Cross-Section of Expected Stock Returns,” The Journal of Finance, Vol. 47 (2), 
June 1992; Fama, E., and K. French, “Dissecting anomalies with a Five-Factor Model,” The Review of 
Financial Studies, Vol. 29 (1), 2015; Fama, E., and K. French, “Multifactor Explanations of Asset Pricing 
Anomalies,” The Journal of Finance, Vol. 51 (1), March 1996. 

157 See, e.g., Harvey, C., Y. Liu, and H. Zhu, “… and the Cross-Section of Expected Returns,” The Review of 
Financial Studies, Vol. 29 (1), 5-68, January 2016, at 8 (“We choose a subset of papers that we suspect are in 
review at top journals, have been presented at top conferences, or are due to be presented at top conferences. … 
We catalogue 316 different factors.”). 

158 See, e.g., Stock, J., and M. Watson, Introduction to Econometrics, 4th Edition, 2019, Pearson, NY, at 490-495. 
Jolliffe, I., Principal Component Analysis, 2nd Edition, 2002, Springer, NY, at 1-9. 

159 Stock, J., and M. Watson, Introduction to Econometrics, 4th Edition, 2019, Pearson, NY, at 490-495. 
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where the weights the procedure assigns to each of these cryptocurrencies are unique to a 

particular PC. The PCA provides an ordered set of PCs based on how much the particular PC – 

or, rather, the weighted sum of the non-XRP cryptocurrency returns comprising the PC – 

contributes to explaining the variation in all the underlying cryptocurrency price returns. For 

example, as I show in Exhibit 2, when examining the price returns of 9 non-XRP 

cryptocurrencies between August 2013 and December 2020, and 91 non-XRP cryptocurrencies 

between August 2015 and December 2020, merely four PCs explain, respectively 94% and 98%, 

of the variance in the price return of the underlying non-XRP-cryptocurrencies. In turn, each of 

the four PCs is comprised of a unique, weighted sum of the non-XRP cryptocurrencies. 

94. Principal Component Analysis has been extensively used in empirical, academic 

research, including in the analysis of cryptocurrencies. For example, Hu et al. (2019) analyzed 

the relation between Bitcoin and other coins using a principal component analysis.160 Liew et al. 

(2019) show that “more than one principal component explains the cross-sectional variation of 

cryptocurrency returns.”161 I discuss these papers in more detail in the next section. 

95. I use PCA to construct the non-XRP cryptocurrency market factors and then use 

the PCs in a linear regression model to analyze the relation between XRP price return and the 

price returns of other cryptocurrencies. For the non-XRP cryptocurrencies, I select only 

cryptocurrencies with available price from August 6, 2013 to December 20, 2020162 and analyze 

 
160 Hu, A., C. Parlour, and U. Rajan, “Cryptocurrencies: Stylized facts on a new investible instrument,” Financial 

Management, 2019, at 1061-1062. 

161 Liew, J., R. Li, T. Budavári, and A. Sharma, “Cryptocurrency Investing Examined,” The Journal of the British 
Blockchain Association, Vol. 2(2), 2019, at 1 and 6. 

162 For analysis focused on the estimation period August 11, 2015 - December 20, 2020, I use cryptocurrencies with 
available price information during that period and further restrict the data sample to coins that have a market 
cap of at least $100,000 in either August 2015 or December 2020 (or both) to avoid using small 
cryptocurrencies with less informative price information. 
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the 28-day price return (hereafter, the “monthly price return”) for these coins.163 By examining 

returns at a monthly frequency over a long period of time (between five and seven years, 

depending on the specification), I am able to reduce the effect of any short-lived movements in 

the cryptocurrency market and assess the long-run, common factors that explain variation in 

XRP prices.164 I discuss the data I use in my empirical analysis in more detail in Appendix C. 

96. To analyze the relation between XRP return and return of other cryptocurrencies, 

I estimate linear regression models where the PCs represent the non-XRP cryptocurrency factors: 

(XRP_return – risk-free rate)t = a + b1*PC_1t+ b2*PC_2t+ … + bk*PC_kt + εt 

where the dependent variable is XRP price return less the risk-free rate during the 28-day period 

t, a is a constant term, PC_1 thru PC_k denotes k principal components (each representing a 

combination of non-XRP cryptocurrencies price return subtracting the risk-free rate), and ε 

denotes the error term.165 The error term captures the difference between the dependent variable 

 
163 Specifically, I define the 28-day price return as: Price (day t+28) / Price (day t) – 1, with prices measured at 

midnight UTC. I use a 28-day interval rather than a calendar month and always start the 28-day period on a 
Tuesday to address several potential concerns. First, this ensures all periods are of equal length (28 days). 
Second, it allows me to analyze XRP starting in mid-August 2013, when XRP first starts trading on a public 
exchange. Third, I circumvent any concerns that trading on weekends is of lower volume and of a somewhat 
different nature, as each period will end on a Tuesday. I use Tuesday rather than Monday to reduce the number 
of U.S. holidays. 

164 Note that both the original and recent factor models by Fama and French are at the monthly frequency. See, e.g., 
Fama, E., and K. French, “Dissecting Anomalies with a Five-Factor Model,” The Review of Financial Studies, 
Vol. 29 (1), 2015, p. 73 (“Our sample is the 618 months from July 1963 to December 2014 (henceforth 1963–
2014). The average monthly returns []”). Liu and Tsyvinski (2021) analyze the relation between cryptocurrency 
returns and various factors at the monthly frequency. See Liu, Y., and A. Tsyvinski, “Risks and Returns of 
Cryptocurrency,” The Review of Financial Studies, Vol. 34, Issue 6, June 2021, at Tables 2, 3, 4, 5, 13, and 14. 

165 I use the one-month U.S. Treasury bill rate as the risk-free rate. See Appendix C for further detail. 
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(XRP price return) and XRP price return estimated using the regression model.166 The academic 

literature often refers to the coefficients b1 though bk as “betas.”167   

I can rewrite the regression equation as:168  

(XRP_return – risk-free rate)t - ∑k bk*PCk,t= a + εt 

where the left-hand side can be interpreted as the XRP price return adjusted for the non-XRP 

cryptocurrency market factors. The right-hand side of the equation includes a constant term, a, 

that represents the “remaining” average return, after accounting for the exposure to the non-XRP 

cryptocurrency market factors.  

97. Exhibit 3 shows results for the factor model for two estimation periods: August 6, 

2013 – December 15, 2020 (“Estimation Period 1”) and August 11, 2015 – December 20, 2020 

(“Estimation Period 2”). August 6, 2013, the first date in Estimation Period 1, is the Tuesday 

when XRP prices are available at cryptocurrency exchanges. August 11, 2015, the first date in 

 
166 See, e.g., Kaye, D., and D. A. Freedman, “Reference Guide on Statistics,” Reference Manual on Scientific 

Evidence, 3rd Edition, The National Academies Press, Washington DC, 211-302, 2011, at 281-282 (“[T]he 
difference between the estimated value and the true value is due to the action of the error term ε … Without ε, 
observed values would line up perfectly with expected values, and estimated values for parameters would be 
exactly equal to true values. This does not happen.”). 

167 See, e.g., Cochrane, J., Asset Pricing, revised edition, 2005, at 16 (“This is a beta pricing model. It says that each 
expected return should be proportional to the regression coefficient, or beta, in a regression of that return on 
[factors].”). 

168 Note that, while asset pricing models are often interested in price returns for portfolios, here the focus is on only 
a single asset, XRP, and the average variation in its price returns over the estimation period. 
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Estimation Period 2, is the first Tuesday after Ethereum (ETH) started trading. Both estimation 

periods end on or prior to December 20, 2020.169,170  

98. The results of Exhibit 3 show that, in both estimation periods, the principal 

components representing the non-XRP cryptocurrency price returns have a statistically 

significant relationship with XRP price return.171 For example, in Estimation Period 1, the 

coefficients on two (of the four) PCs are statistically significant at the 5% level.172 In Estimation 

Period 2, the coefficients on 9 (of the 11) PCs are statistically significant at the 5% level.173 

 
169 I use December 20, 2020 as the end date of my analysis period to avoid potential price effects following the 

SEC’s complaint. The anticipation of the SEC’s complaint was made public on December 21, 2020 (See, e.g., 
Roberts, J., “Ripple says it will be sued by the SEC, in what the company calls a parting shot at the crypto 
industry,” Fortune, December 21, 2020, https://fortune.com/2020/12/21/ripple-to-be-sued-by-sec-
cryptocurrency-xrp/), and the initial complaint was filed on December 22, 2020. 

170 I use 28-day periods for Estimation Period 1 ending on December 15, 2020. The last monthly period in 
Estimation Period 2 has only 26 days (ending on December 20, 2020). I adjust the returns for this 26-day period 
to make them comparable to all the other 28-day periods.  

171 The PCA generates as many PCs as there are underlying coins. For each specification, I calculate the Bayesian 
information criterion (BIC) as BIC = −2 × ln(L) + ln(N) × k, where L, N and k are the estimated likelihood, 
number of observations, and number of parameters, respectively. I report the results for the specification for 
which the BIC is the lowest to the extent that any additional PC added to the model would only result in a small 
decrease (a decrease of less than 2 units) in the BIC criterion. See, e.g., Kass, R., and A. Raftery, “Bayes 
Factors,” Journal of the American Statistical Association, Vol. 90(430), 773-795, June 1995, at 777. See also 
Stock, J., and M. Watson, “Macroeconomic Forecasting Using Diffusion Indexes,” Journal of Business & 
Economic Statistics, Vol. 20 (2), 147-162, 2002; and in the asset pricing setting, Ludvigson, S., and S. Ng, “The 
Empirical Risk-Return Relation: A Factor Analysis Approach,” Journal of Financial Economics, Vol. 83 (1), 
171-222, 2007, at 8 (“the [factors] are estimated by principal components analysis … minimizing the BIC yields 
the preferred set of factors.”). 

172 PCA constructs PCs that do not have a unique sign. One could multiply all PCs by negative one and obtain an 
equally valid PCA decomposition. But doing so would also result in all the PC coefficients in the regression 
reversing their sign. Therefore, when examining PC coefficients, I will focus only on their statistical 
significance, not the sign of the coefficient. However, regardless of the sign of the PCA decomposition, the 
economic interpretation of the results would be identical. For example, if a one percentage point increase in the 
price return of Bitcoin – one of the PCs’ components – were associated with a one percentage point increase in 
the price return of XRP, that would be true regardless of the sign of the decomposition.  

173 A 5% statistically-significant (non-zero) relationship between XRP and the non-XRP cryptocurrency-based PCs 
means that there is less than a 5% chance that the estimated relationship is due to random chance. See, e.g., 
Kaye, D., and D. Freedman, “Reference Guide on Statistics,” Reference Manual on Scientific Evidence, 3rd 
Edition, 2011, The National Academies Press, Washington DC, 211-302, at 250 (“The discrepancy between the 
observed and the expected is far too large to explain by random chance.”). See also, at 251-252 (“In practice, 
statistical analysts typically use levels of 5% and 1%. The 5% level is the most common in social science … An 
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Moreover, the adjusted R-squared shows that more than half of the variation in the long-run XRP 

price return can be explained by other, non-XRP cryptocurrencies.174 The adjusted R-squared in 

Estimation Period 1, which includes a period when the cryptocurrency markets were arguably 

less mature,175 exceeds 50%. The adjusted R-squared in Estimation Period 2 exceeds 90%. 

99. Exhibit 4 shows the top 20 non-XRP cryptocurrencies by market capitalization as 

of August 11, 2015 (the start date of Estimation Period 2) that were used in the PCA. Bitcoin, 

Litecoin, and Ethereum have the highest market capitalization in this sample of coins. Bitcoin 

and Litecoin were also included as underlying cryptocurrencies for the analysis over Estimation 

Period 1. I also implemented a regression model directly using the largest cryptocurrencies (as 

measured by market cap) as my independent variables. Exhibit 5 shows the results of this 

regression, and it demonstrates that the importance of the underlying cryptocurrencies in 

explaining variation in XRP price return hold even if I make no use of the PCA. In both 

estimation periods, the coefficient for at least one cryptocurrency is statistically significant at the 

5% level. The R-squared is again more than 50% in Estimation Period 1 and more than 90% in 

 
unexplained reference to highly significant results probably means that [the probability or rejecting the null 
hypothesis] is less than 1%. These levels of 5% and 1% have become icons of science and the legal process.”). 

174 The R-squared measures the percentage of the variation in the dependent variable (e.g., XRP price return) that the 
regression model explains. See, e.g., Kaye, D., and D. A. Freedman, “Reference Guide on Statistics,” Reference 
Manual on Scientific Evidence, 3rd Edition, 2011, The National Academies Press, Washington DC, 211-302, at 
293 (“R-squared (R2). Measures how well a regression equation fits the data. R-squared varies between 0 [0%] 
(no fit) and 1 [100%] (perfect fit).”). 

175 Liu, Y., and A. Tsyvinski, “Risks and Returns of Cryptocurrency,” The Review of Financial Studies, Vol. 34 (6), 
2689-2727, June 2021, at 2719 (commenting that there were “considerably more uncertainty and learning about 
cryptocurrency as an asset class” during the early period and that “uncertainty has decreased” over time). Pastor 
and Veronesi (2003) explained that it takes time for “investors to fully learn and understand emerging 
technologies.” See Pastor, L., and P. Veronesi, “Stock Valuation and Learning about Profitability,” The Journal 
of Finance, Vol. 68 (5), 1749-1789, October 2003; Makarov, I., and A. Schoar, “Trading and arbitrage in 
cryptocurrency markets,” Journal of Financial Economics, Vol. 135 (2), 293-319, 2020, at 296 (The authors 
analyze trading at global, cryptocurrency exchanges and comment that prior to January 2017 the “[market] 
liquidity in crypto markets was significantly lower than in later periods.”). 
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Estimation Period 2, similar to what I found when using the PC (see Exhibit 3). These results are 

not surprising given that the PCA is merely a representation of the underlying cryptocurrencies. 

100. In summary, my empirical analyses show that the variation in long-run price 

return of XRP can be explained by exogenous, non-XRP, cryptocurrency price returns or, put 

differently, by factors outside Ripple’s control. 

 

ii. Non-cryptocurrency Assets Are Not Correlated with XRP Price Return Controlling 
for Cryptocurrency Market Factors 

101. I next examine the role that other traditional assets play in explaining XRP price 

return. Overall, I find that other assets have little to no additional explanatory power beyond that 

of the cryptocurrency factors.176 Specifically, I add the returns (less the risk-free rate) for 

1) S&P500; 2) MCSI World Index and MCSCI Emerging Market Index; 3) Bloomberg 

Commodity Index; 4) Gold; and 5) U.S. Dollar Index (USDX), Japanese Yen, and Euro as 

factors.177 Adding these returns produces a total of 10 specifications. As I show in Exhibits 6 and 

7, none of the coefficients for the non-cryptocurrency assets is statistically significant at the 5% 

level. The adjusted R-squared for each of the estimation periods are similar, when compared to 

the base case of only controlling for cryptocurrency factors (column (1) in each of the two 

exhibits). This means that returns on the traditional assets I examined do not explain any 

meaningful amount of the variation in XRP price return controlling for non-XRP cryptocurrency 

factors. As I discuss below, my findings are consistent with the academic literature that finds 

 
176 Note that not all explanatory variables need to be PCs, as is the case in these Exhibits. See, e.g., Ludvigson, S., 

and S. Ng, “The empirical risk–return relation: A factor analysis approach,” Journal of Financial Economics, 
Vol. 83(1), 171-222, 2007, Table 2 (“Regressions of Quarterly Excess Returns on … Variables [consumption-
wealth, realized volatility, etc.] and Factors [obtained via PCA]”). 

177 These returns are constructed similarly to the cryptocurrency price returns. I examine the 28-day returns of the 
indices (e.g., S&P 500) and prices (e.g., gold). See Appendix C for more detail on these measures. 
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little to no explanatory power for non-cryptocurrency returns when examining cryptocurrency 

returns. 

 

iii. Average XRP Price Returns Are Not Statistically Different Than Zero When 
Controlling for Factors Outside Ripple’s Control  

102. The factor models and the corresponding results I present in Exhibits 3 through 7 

allow me to examine whether, on average, there are additional XRP price returns after 

controlling for other non-XRP cryptocurrency market factors. Across all the specifications, I find 

that XRP price returns (after subtracting the risk-free rate) are not statistically significantly 

different than zero controlling for non-XRP cryptocurrency market factors. In each of the 

Exhibits, 3-7, in all columns, none of the constants – which are estimates of the average monthly 

XRP price return after subtracting the risk-free rate and controlling for non-XRP cryptocurrency 

factors – is statistically significant at the 5% level. In other words, one cannot reject the null 

hypothesis that the constant – the observed average monthly XRP price return after subtracting 

the risk-free rate – is zero (controlling for non-XRP cryptocurrency market factors). As I explain 

above, a zero regression constant is consistent with the average monthly Ripple price returns 

(less the risk-free rate) being explained by the non-XRP cryptocurrency factors and no remaining 

average “excess” XRP price returns that are unexplained by the model.178  

103. Taken together, the results discussed in subsections III.C.i-iii and presented in 

Exhibits 3-7 demonstrate that the variation in long-run XRP price return can be explained by 

 
178 If the null hypothesis of the constant term equals zero are rejected (which is not the case in Exhibits 3-7), that 

would merely mean that the factors used in the model were insufficient to explain the average monthly XRP 
price return and that there were potentially additional factors that needed to be included. A rejection of the null 
of a zero constant term cannot be used to learn the nature or identify of the additional factors that should be 
added to the model and whether those factors are related to the cryptocurrency market, other asset markets, 
political sentiment, changes to regulation, etc. See, e.g., an extensive discussion of a wide range of potentially 
relevant factors in Liu, Y., and A. Tsyvinski, “Risks and Returns of Cryptocurrency,” The Review of Financial 
Studies, Vol. 34 (6), 2689-2727, June 2021. 
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non-XRP cryptocurrency market factors that are outside of Ripple’s control, and that various 

measures of traditional assets do not have a statistically significant relationship with XRP price 

returns.179  

 
iv. The XRP Factor Model Results Are Consistent with the Findings in the Academic 

Literature Along Several Dimensions Including the Role of Cryptocurrency-related 
Factors 

104. The results of the XRP price return factor model is further buttressed by academic 

studies of cryptocurrency markets. Overall, these studies conclude that: 1) on average, 

cryptocurrency prices can be explained by cryptocurrency-related factors; and 2) other assets, 

such as commodities, equities, or currencies, do not have any explanatory power for 

cryptocurrency returns. For example, Liu and Tsyvinski (2021) “establish that cryptocurrency 

returns are driven and can be predicted by factors that are specific to cryptocurrency markets. … 

[For] currencies, commodities, stocks, and macroeconomic factors … we find that the exposures 

of cryptocurrencies to these traditional assets are low.”180 Both of these conclusions are 

consistent with my findings that XRP price return can be explained by cryptocurrency factors 

and not the returns of other assets. Similarly, Liu et al. (2021) implement a three-factor 

cryptocurrency model, and their analysis shows that the expected cryptocurrency returns can be 

explained by three cryptocurrency factors (market return, size, and momentum).181 

105. Hu et al. (2019) analyzed the relation between Bitcoin and other coins using a 

principal component analysis and showed that “the first principal component for monthly returns 

 
179 I assess the effect of Ripple’s alleged efforts on XRP price return in Section III.D. 

180 Liu, Y., and A. Tsyvinski, “Risks and Returns of Cryptocurrency,” The Review of Financial Studies, Vol. 34(6), 
2689-2727, June 2021, at 2689 and 2693. 

181 Liu, Y., A. Tsyvinski, and X. Wu, “Common Risk Factors in Cryptocurrency,” The Journal of Finance, 
Forthcoming, 2021, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3379131. 
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explains 31.7% of daily returns” and further that “beta of Bitcoin with respect to the S&P 500 or 

gold is not significantly different from zero at the 10% level.”182 Liew et al. (2019) show that 

“principal component[s] … explain the cross-sectional variation … of cryptocurrency 

returns.”183 Liew et al. (2019) also show that Bitcoin return is not correlated with traditional asset 

returns (S&P500 Index, US Dollar Index, MSCI World Index, Bloomberg Commodity Index, 

VIX Index).   

106. In addition, the findings regarding XRP price returns are in line with studies in the 

academic literature with regards to the amount of explained variation in price returns. For 

example, Liu et al. (2021) examine various cryptocurrency factor models and find that, for 

various cryptocurrency portfolios, the amount of explained variation in price returns is similar in 

magnitude to the results presented above.184 For example, for their (preferred) three-factor 

model, they find that the average R-squared for their five quintile portfolios ranges from 17.2% 

to 95.3% depending on the particular strategy.185 

D. CONTRARY TO THE SEC’S ASSERTIONS, RIPPLE’S ALLEGED EFFORTS TO 
DISTRIBUTE XRP DID NOT AFFECT THE LONG-RUN PRICE RETURNS OF XRP 

107. The SEC also points to various efforts by Ripple that purchasers of XRP allegedly 

relied upon for an expectation of profit (in the form of increasing XRP’s price).   

 
182 Hu, A., C. Parlour, and U. Rajan, “Cryptocurrencies: Stylized Facts on A New Investible Instrument,” Financial 

Management, 2019, at 1060-1061. 

183 Liew, J., R. Li, T. Budavári, and A. Sharma, “Cryptocurrency Investing Examined,” The Journal of the British 
Blockchain Association, Vol. 48, 1049-1068, 2019, at 1049 and 1054. 

184 Liu, Y., A. Tsyvinski, and X. Wu, “Common Risk Factors in Cryptocurrency,” The Journal of Finance, 
Forthcoming, 2021, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3379131. 

185 See Liu et al. (2021), Table 9, the 10 strategies denoted with (3). 
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108. The SEC alleges that Ripple distributed XRP “with the goal of immense 

profits.”186 The SEC then points to the increase in the market price of XRP as evidence that 

“Ripple’s planned distributions of XRP succeeded.”187 The SEC argues that Ripple distributed 

XRP to effectuate their “dual purpose of raising funds from their XRP sales and managing the 

liquidity of the XRP market.”188 The SEC, however, fails to recognize that Ripple’s efforts to 

improve liquidity are not equivalent to efforts to increase prices. As I discuss below, there were 

Ripple efforts aimed at improving market liquidity for XRP to enhance the efficacy of Ripple’s 

product suite, including ODL. Furthermore, my empirical analysis demonstrates that Ripple’s 

XRP distributions did not have a statistically significant effect on XRP’s long-run price returns.  

i. Ripple’s XRP Distributions Did Not Increase XRP Price Return 

109. Starting in 2013, Ripple distributed XRP to institutional investors, via the 

wholesale market, to market makers, to programmatic sellers at various cryptocurrency 

exchanges, and also to other parties. The first date the SEC alleges Ripple distributed XRP to 

wholesalers was in early 2013, and the first distribution to a market maker was in November 

2014.189 As of December 20, 2020, Ripple’s aggregate distributions were approximately 25 

billion XRP, and they were still holding approximately 55 billion of their original 80 billion 

XRP. The Founders, separately from Ripple, could also sell their original 20 billion XRP.  

110. Exhibits 8 and 9 show the monthly distributions, that is, the monthly XRP 

outflows net of any potential inflows to Ripple, respectively in XRP and USD for the period 

 
186 Complaint, at ¶ 60 (“In other words, Ripple and Larsen embarked on a large-scale unregistered public 

distribution of XRP and—with the goal of immense profits.”).  

187 Complaint, at ¶¶ 79-82. 

188 Complaint, at ¶ 190. 

189 See RPLI_SEC 1100594 and RPLI_SEC 1100595. 
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August 2013 through December 2020. The number of XRP units that were distributed varies by 

month, and the data shows monthly net outflows in most months.190  

111. Ripple publicly reports its XRP holdings on its website, which shows the total 

amounts of XRP held by Ripple and in Ripple’s escrow.191 Ripple’s aggregate XRP distributions 

and the 20 billion XRP held or distributed by Larsen, McCaleb, and Britto are combined and 

reported as the “XRP Total Distribution.” A widely-used website, CoinMarketCap, also reports 

circulating supply for XRP (and many other cryptocurrencies).192 Exhibit 10 shows XRP 

circulating supply and the total XRP distributions. The circulating supply of approximately 45 

billion XRP as of December 2020 includes the 20 billion XRP from the Founders and the 25 

billion of aggregate XRP distributions from Ripple through this date. 

112. As a matter of basic economics, an increase in supply should, all else equal, lead 

to a decrease, not an increase, in price. In theory, the market equilibrium price of XRP occurs at 

the intersection of demand and supply. A net outflow from Ripple would increase supply, which, 

all else equal, would lead to lower, not higher prices.193 In fact, as I discuss in more detail in 

Sections III.E and IV, Ripple distributed XRP to improve liquidity of the XRP market, making it 

more useful as a virtual currency in Ripple’s products. Below, I also show that there is no 

statistically significant relation between Ripple’s XRP distributions and the long-run price return 

of XRP controlling for cryptocurrency market factors. 

 
190 The only two exceptions are August 2016 and June 2017, which show net inflows into Ripple.  

191 See “Market Performance, XRP Market Metrics,” https://ripple.com/xrp/market-performance. An increase in the 
circulating supply also means that Ripple’s holdings of XRP decrease over time. 

192 CoinMarketCap defined the circulating supply as “the best approximation of the number of assets that are 
circulating in the market and in the general public’s hands.” See CoinMarketCap, 
https://coinmarketcap.com/alexandria/glossary. 

193 Mankiw (2016) explains that an increase in supply, all else equal, would decrease, not increase prices. Mankiw, 
N., Principles of Economics, 8th edition, 2016, at 82 and Table 4. 
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113. To assess empirically whether there was a relation between Ripple’s XRP 

distributions and the price return of XRP, I expand the factor model I discussed above to include 

two additional factors. First, I include Ripple’s monthly distribution of XRP, which is the net 

outflows of XRP from Ripple over the last 28 days, and second, I include the one-month lagged 

XRP distribution to account for timing differences in XRP distributions.194 By examining lag 

distributions, I allow for a delay in the effect of XRP distributions.   

114. The regression equation with the cryptocurrency market factors I discussed before 

and the two factors related to Ripple’s distributions are: 

(XRP_return – risk-free rate)t = a + b*Cryptocurrency Factorst + c*D(t) + d*D(t-1) + εt 

where the dependent variable is XRP price return less the risk-free rate during the 28-day period 

t; a is a constant term, the Cryptocurrency Factors are the PC_1 thru PC_k, D(t) is Ripple’s 

aggregate distributions over the 28-day period, D(t-1) is Ripple’s aggregate distributions over the 

preceding 28-day period, and ε denotes the error term. 

115. Exhibit 11.A presents results for this regression model for Estimation Period 1 

(August 6, 2013 – December 20, 2020) and Exhibit 11.B presents results for this regression 

model for Estimation Period 2 (August 11, 2015 – December 20, 2020) to include the period 

after Ethereum (ETH) first started trading. The results show that Ripple’s XRP distributions and 

lagged distributions do not have a statistically significant relation with XRP price return at the 

5% level. As in the case of Exhibits 3-7, the cryptocurrency factors, as summarized by the 

principal components, are statistically significant at the 5% level and the regression constant 

term is not statistically significant at the 5% level. Therefore, Ripple’s XRP distributions, 

 
194 I consider net outflows of XRP from Ripple as Ripple’s distributions. As I discussed in Section III some of the 

contracts governing the XRP distributions may have lockup periods which means that such XRP might have 
been held by these participants for a period of time after the distribution from Ripple. 
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including lagged distributions, do not affect XRP’s long-run return. Rather, the long-run XRP 

price return is explainable by non-XRP cryptocurrency market factors. 

116. I also present an alternative specification that considers the potential effects of the 

lagged XRP price return and the volatility of XRP prices in addition to the cryptocurrency 

market factors and Ripple’s distributions.195 Following the Griffin and Shams (2020) framework, 

my alternative specification includes the lagged XRP price return as an independent variable to 

control for the potential effects of return reversals.196 I also include the lagged return interacted 

with the price volatility to control for the potential of larger reversals during periods of high 

volatility.197  

117. The alternative regression model decomposes XRP price return into 

cryptocurrency price return (captured by the PCs), Ripple’s distributions, and the two Griffin and 

Shams (2020) factors. Exhibits 12.A and 12.B show the results for this specification for 

Estimation Periods 1 and 2. In the first column, I implement the Griffin and Shams’ 

specification, which incorporates XRP price volatility and lagged XRP price returns. In the 

second and third columns, I also include the cryptocurrency market-related factors, using the 

PCA approach I discussed above. Throughout, the coefficient on distributions is not statistically 

significant at the 5% level, and the adjusted R-squared of the alternative specification is again 

 
195 Griffin and Shams (2020) developed a framework to assess the effect of issuance of flows from stablecoin 

issuance on prices of Bitcoin. Griffin, J., and A. Shams, “Is Bitcoin Really Untethered?,” The Journal of 
Finance, Vol. 75(4), August 2020. See also, Lyons, R., and G. Viswanath-Natraj, “What Keeps Stablecoins 
Stable?,” Working paper, May 2020. 

196 Griffin and Shams (2020), at 1936. See also, Lehmann, B., “Fads, Martingales, and Market Efficiency,” 
Quarterly Journal of Economics, Vol. 105(1), 1990. 

197 Griffin and Shams (2020), at 1936. See also, Nagel, S., “Evaporating Liquidity,” Review of Financial Studies, 
Vol. 25(7), 2012. 
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above 50% for Estimation Period 1 and above 90% for Estimation Period 2 when adding the 

cryptocurrency market-related factors. 

118. My empirical analysis shows that Ripple’s distributions of XRP do not have a 

statistically significant relation with long-run XRP price return controlling for cryptocurrency 

market factors. These results further reinforce my prior findings that the long-run XRP price 

return is correlated with non-XRP cryptocurrency returns. Taken together, these findings 

demonstrate that factors outside of Ripple’s control – rather than Ripple’s efforts (measured by 

Ripple’s distributions) – explain movements in long-run XRP price return. In other words, 

XRP’s long-run price returns are owing to non-XRP cryptocurrency market factors; none of 

those returns is owing to the efforts of Ripple.   

ii. Ripple’s Distributions Including Distributions from the Escrow Account Did Not 
Increase XRP’s Price Return  

119. Ripple announced the creation of the Escrow in May 2017198 and subsequently 

transferred 55 billion XRP to the Escrow in December 2017.199 Ripple can distribute up to 1 

billion XRP from the Escrow per month, but decisions on the timing and amount of intra-month 

XRP distributions are determined by Ripple.200 The unused monthly remainder gets returned into 

the Escrow for another 55 months. I analyzed the monthly net outflow of XRP from Ripple 

divided by 1 billion XRP, the Escrow monthly limit. In the 12 months ending December 31, 

 
198 Garlinghouse, B., “Ripple to Place 55 Billion XRP in Escrow to Ensure Certainty of Total XRP Supply,” Ripple 

Insights, May 16, 2017, https://ripple.com/insights/ripple-to-place-55-billion-xrp-in-escrow-to-ensure-certainty-
into-total-xrp-supply/. 

199 Garlinghouse, B., “Ripple Escrows 55 Billion XRP for Supply Predictability,” Ripple Insights, December 7, 
2017, https://ripple.com/insights/ripple-escrows-55-billion-xrp-for-supply-predictability/. 

200 “Bithomp,” https://bithomp.com/explorer/r9NpyVfLfUG8hatuCCHKzosyDtKnBdsEN3. See also, “An On-Chain 
Analysis of Ripple’s Escrow System,” Coin Metrics, May 16, 2019, https://coinmetrics.io/an-on-chain-analysis-
of-ripples-escrow-system/. 
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XRP’s long-run price return. I explain next that Ripple’s efforts over time were concerned with 

improving market liquidity for XRP in order to provide global financial settlement solutions. 

125. At first, Ripple focused their efforts on improving liquidity using several 

mechanisms on the XRP Ledger before also focusing on improving XRP liquidity at the off-

ledger, cryptocurrency exchanges once such exchanges became a viable alternative, and also 

specifically at cryptocurrency exchanges that serve markets where the ODL transactions were 

occurring.206 The existence of a liquid market for XRP is a critical component of the ODL 

platform.207  

126. Market liquidity is the ability to trade quickly in a market without having a large 

effect on the market price.208 The mechanisms through which markets successfully achieve these 

functions can be best understood in terms of network effects. An increase in the number of 

buyers and sellers for a given asset increases the flow of buy and sell trades, which decreases the 

cost of trading (bid-ask spread), all else equal. Reductions in the bid-ask spread lower the trading 

costs faced by market participants.209 As trading costs fall, more buyers and sellers are attracted 

 
206 Madigan, B., “The Sign of a Stabilizing Market: XRP Utility,” Ripple Insights, January 30, 2020, 

https://ripple.com/insights/the-sign-of-a-stabilizing-market-xrp-utility/. See also, Madigan, B., “Liquidity and 
Global Markets: 101” April 20, 2020, Ripple Insights, https://ripple.com/insights/liquidity-and-global-markets-
101/. See also, Deposition Transcript of Lawrence Angelilli, at 73:18-22 (Q: “Is it true that over time Ripple did 
try – did arrange for an increase in market makers and liquidity in the markets in which the ODL transactions 
were occurring. A: Yes.”); Vias, M., “Ripple Q1 2017 XRP Markets Reports,” Ripple Insights, April 18, 2017, 
at 3 and 4 (Ripple commented publicly that “[i]n order for any asset to be successful it needs ample liquidity, 
something XRP attracted during the quarter. This was a reassuring sign of progress towards the eventual fiat 
liquidity XRP requires to ultimately be successful for payments, its natural use case.”). 

207 Deposition Transcript of Lawrence Angelilli, at 19:7-14 (“Q: And was the liquidity of the markets important to 
the product working … A: It’s essential to the product working.”). 

208 Harris, L., Trading and Exchanges: Market Microstructure for Practitioners, Oxford University Press, 2003, at 
394 (“Liquidity is the ability to trade large size quickly, at low cost, when you want to trade.”). Harris (2003) 
also identifies immediacy, width, and depth as the key dimension of liquidity, at 398. 

209 The bid-ask spread reflects the typical gap between the amount that buyers are willing to pay for a contract at a 
given moment (the “bid”) and the higher price sellers demand to sell a contract at that moment (the “ask”). The 
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to that market, further increasing market liquidity and resulting in a virtuous feedback whereby 

“liquidity demand begets liquidity supply.”210 The market becomes more attractive to 

participants wishing to engage in trade by reducing bid-ask spreads, increasing market depth 

(how much a trade affects the market price) and offering greater immediacy because it is easier 

to find offsetting bids and offers. Since liquidity reduces trading costs, market participants will 

be attracted to markets with greater liquidity, other things being equal, which further benefits 

market participants. 

127. In practice, the mechanisms for achieving a liquid market are integrally linked to 

the market structure.211 Two types of market structures are relevant here: the first is the over-the-

counter market where bilateral transactions are privately negotiated between the two 

counterparties involved in the final transaction; the second is the central limit order market where 

trading happens between participants on a centralized exchange/market. In the latter case, the 

buy and sell orders of participants are matched anonymously following the price-time priority 

electronic matching protocol of a particular exchange.   

ii. Ripple Customized Their Efforts to Accommodate Different Trading Mechanisms for 
XRP 

128. Consistent with its strategic objective to provide global financial settlement 

solutions, Ripple engaged in various efforts to improve the market liquidity of XRP on the XRP 

 
bid-ask spread is a cost to price-taking customers (such as customers seeking to hedge). These customers buy at 
the prevailing (higher) “ask” price and later close a contract by selling at the (lower) “bid” price. In contrast, the 
bid-ask spread is a source of profits to liquidity providers such as market makers.    

210 Foucault, T., O. Kadan, and E. Kandel, “Liquidity Cycles and Make/Take Fees in Electronic Markets,” The 
Journal of Finance, Vol. 68 (1), February 2013, at 303. 

211 Demsetz, H., “The Cost of Transacting,” Quarterly Journal of Economics, Vol. 82 (1), 1968; Black, F., “Toward 
a Fully Automated Stock Exchange,” Financial Analysts Journal, November-December 1971; Merton, R., “A 
Simple Model of Capital Market Equilibrium with Incomplete Information,” The Journal of Finance, Vol. 
42(3), July 1987. 
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Ledger, the on-ledger decentralized exchange, the DEX,212 and the off-ledger, cryptocurrency 

exchanges. Ripple customized their liquidity enhancing efforts to the salient features and trading 

mechanisms of these different market structures and the needs of Ripple’s ODL product.  

129. Peer-to-peer trading between wallets on a blockchain, such as the XRP Ledger, 

resembles an OTC market. Duffie et al. (2005) explain that search cost in locating counterparties 

and the bargaining power of participants are critical components of market liquidity in OTC 

markets.213 The absence of a centralized market implies that a participant who wants to buy (or 

sell) must search for a seller (or buyer), incurring opportunity or other cost until she finds one. 

Once a counterparty is located, the price is bilaterally negotiated. The execution price therefore 

reflects the participants’ outside option to find another counterparty. Because of the difficulty in 

locating a counterparty, there is a need for intermediaries who could facilitate more immediate 

execution between counterparties.214 Intermediaries are specialists who fulfill the role of liquidity 

provision. As such, intermediaries hold inventories of the assets they trade to fulfill anticipated 

and non-anticipated purchase and sale requests.215 The inventory holding necessarily exposes the 

intermediary to the risk of price changes or loss of value in their inventories.216  

 
212 “Decentralized Exchange,” https://xrpl.org/decentralized-exchange.html. 

213 Duffie, D., N. Gârleanu, and L. Pederson, “Over-the-Counter Markets,” Econometrica, Vol. 73(6), 1815-1847, 
November 2005. 

214 Duffie, D., N. Gârleanu, and L. Pederson, “Over-the-Counter Markets,” Econometrica, Vol. 73(6), 1815-1847, 
November 2005. 

215 The academic literature discusses the risks of inventory imbalances to intermediaries. See, e.g., Schrimpf, A., and 
V. Sushko, “FX Trade Execution in Complex and Highly Fragmented,” BIS Quarterly Review, December 2019, 
at 44; Moore, M, A. Schrimpf, and V. Sushko, “Downsized FX markets: causes and implications,” BIS 
Quarterly Review, December 2016, at 36; Lyons, R., “A simultaneous trade model of the foreign exchange hot 
potato,” Journal of International Economics, Vol. 42, 277-290, 1997. 

216 Bjønnes, G., and D. Rime, “Dealer Behavior and Trading Systems in Foreign Exchange Markets,” Journal of 
Financial Economics, Vol. 75, 571-605, 2005. Amihud, Y., and H. Mendelson, “Dealership Market: Market- 
Making with Inventory,” Journal of Financial Economics, Vol. 8, 31-53, 1980. 
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executes against the resting order pays a fee.233 This type of “maker-taker” fee model has also 

been adopted by other platforms.234 

137. Ripple contracted with only six cryptocurrency exchanges, which represents less 

than 4% of the more than 150 exchanges that listed XRP as of December 2020. Exhibit 13 shows 

the effective and termination dates for Ripple’s contracts with each of the respective 

exchanges.235 These dates show that the majority of Ripple’s rebate programs were relatively 

short term, with the majority of these programs terminating after less than 10 months. The 

number of exchanges that list XRP continued to grow even after Ripple stopped their 

distributions to cryptocurrency exchanges around April 2018. As Exhibit 14 shows, the number 

of exchanges that list XRP increased from 38 in April 2018 to more than 150 by December 2020. 

Trading and market liquidity at the vast majority of these exchanges has developed organically.  

iv. Similar to Ripple’s Efforts, It Is Common Practice for Trading Platforms to Use 
Efforts to Enhance Market Liquidity  

138. It takes time to develop a liquid market on a particular platform or for a particular 

asset. Bitcoin started trading around mid-2010, but was thinly traded during the early period and 

the market liquidity of Bitcoin improved over time as the market matured.236 Many 

 
233 “Maker-Taker Fees on Equities Exchanges,” SEC Market Structure Advisory Committee, October 20, 2015, 

https://www.sec.gov/spotlight/emsac/memo-maker-taker-fees-on-equities-exchanges.pdf. 

234 “In 1997, the Island ECN was among the first markets to adopt maker-taker fees, which it employed to attract 
order flow through liquidity rebates.” See, “Maker-Taker Fees on Equities Exchanges,” SEC Market Structure 
Advisory Committee, October 20, 2015, https://www.sec.gov/spotlight/emsac/memo-maker-taker-fees-on-
equities-exchanges.pdf. Cardella, L., J. Hao, and I. Kalcheva, “Liquidity-Based Trading Fees and Exchange 
Volume,” August 1, 2017, at 6, http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2149302. See also, 
Hendershott, et al. (2011) finding that allowing new participants in the equity markets, such as algorithmic 
traders, improves liquidity. Hendershott, T., C. Jones, and A. Menkveld, “Does Algorithmic Trading Improve 
Liquidity?” The Journal of Finance, Vol. 66(1), February 2011. 

235 Ripple’s Rebate & Incentive Agreements with Digital Currency Exchanges (RPLI_SEC 0303838).  

236 See, e.g., Scharnowski, S., “Understanding Bitcoin Liquidity,” Finance Research Letters, Vol. 38, 2021, at 3, and 
Badev, A., and M. Chen, “Bitcoin: Technical Background and Data Analysis,” Finance and Economics 
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cryptocurrency exchanges have fee structures designed to incentivize liquidity. For example, 

Bitstamp’s exchange has a tiered fee structure based on a participant’s trading volume whereby 

the exchange discounts the trading fees for participants with higher average volume. Participants 

with lower average trading volume will pay higher exchange-based fees than other participants 

with higher average trading volume.237 Cryptocurrency exchanges also make it cheaper to add 

liquidity than to take it from the market. For example, exchanges Coinbase and Gemini have no 

fees for market maker volume.238 Maker-taker fee structures are also used by other electronic 

markets in an effort to increase liquidity on their platforms.239  

139. Other trading platforms also engage in efforts to improve market liquidity for a 

particular product or a particular platform. For example, the electronic inter-dealer broker 

(“IDB”) market for on-the-run U.S. Treasury securities changed the minimum bid-ask spread 

(known as the “tick size”) on the two-year note in November 2018, which improved market 

liquidity and price discovery for these notes.240 Other trading platforms, such as the Chicago 

Mercantile Exchange (“CME”) or Swaps Execution Facilities (“SEFs”), also adopted fee 

 
Discussion Series Divisions of Research & Statistics and Monetary Affairs, Federal Reserve Board, 
Washington, D.C., October 2014, at 22 (“Although trading of the virtual currency began around mid-2010, 
much of this trading was fairly sparse up until 2013.”). See also, Figure 20 for low weekly trading volumes at 
cryptocurrency exchanges during the early period.  

237 “Unified Fee Schedule,” https://www.bitstamp.net/fee-schedule/. 

238 Coinbase fee schedule: “What are the fees on Coinbase Pro?,” 
https://support.pro.coinbase.com/customer/en/portal/articles/2945310-fees; Gemini fee schedule: “API Fee 
Schedule,” https://gemini.com/api-fee-schedule/#overview. 

239 Foucault, T., O. Kadan, and E. Kandel, “Liquidity Cycles and Make/Take Fees in Electronic Markets,” The 
Journal of Finance, February 2013, at 305. 

240 Fleming, M., G. Nguyen, and F. Ruela, “Minimum Price Increment, Competition for Liquidity Provision, and 
Price Discovery,” Federal Reserve Bank of New York, Staff Report No. 886, February 2021, at 28 (“Overall, we 
conclude that a smaller tick size in the Treasury market improves market quality, encourages more competition 
in liquidity provision and pricing from dealers relative to HFTs, and enhances high-frequency price 
discovery.”). 
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structures and trading rules to improve market efficiency and attract participants to their 

platforms.241 The CME has adjusted the minimum bid-ask spread to ensure efficient trading on 

their platform.242 A minimum tick size that is too high will make spreads too high and create 

costs that deter liquidity, but a minimum tick size that is too low will discourage participation by 

liquidity providers. Similarly, margin requirements set by exchange-directed clearinghouses 

must be sufficiently high to credibly convince market participants of the integrity of the 

clearinghouse, but low enough to encourage trading activity.  

F. ECONOMIC ASSERTIONS FOR COMMONALITY ARE FUNDAMENTALLY FLAWED 

140. The SEC argues that the “fortunes” of XRP purchasers depend on Ripple 

successfully executing their “XRP Strategy.”243 According to the SEC, the success or failure of 

Ripple’s XRP Strategy was contingent on Ripple “propelling trading of XRP [that] drives 

demand for XRP, which will dictate investors’ profits (recognized in increased prices at which 

they could sell XRP) or losses.”244 The SEC also argues that the “fortunes” of XRP purchasers 

 
241 Harris (2003) explains that “trading rules [in order-driven markets] are very important. They affect how traders 

behave, and they determine who has power and privilege in the market. Since these rules affect how traders 
form their order submission strategies, they greatly influence whether traders decide to supply or take liquidity.” 
See Harris, L., Trading & Exchanges: Market Microstructure for Practitioners, Oxford University Press, 2003, 
at 137. 

242 The CME reduced the tick size for some FX products, “[i]n 2014, 2015 and 2016 CME Group successfully 
reduced the Minimum Price Increment (MPI) in our JPY/USD, MXN/USD, EUR/USD, and CAD/USD 
contracts to provide more granular pricing and actionable liquidity – to reduce execution costs.” See Chicago 
Mercantile Exchange, “FX Products: Minimum Price Increments: Tighter Spreads, Same Trusted Markets,” 
https://www.cmegroup.com/trading/fx/mpi.html#. 

243 Complaint, at ¶ 291 (“Because XRP is fungible, the fortunes of XRP purchasers were and are tied to one another, 
and each depend on the success of Ripple’s XRP Strategy.”).  

244 Complaint, at ¶ 317 (“Throughout the Offering … Defendants repeatedly told investors that Ripple’s XRP-
related efforts were meant to spur “demand” for XRP. Ripple at times even explicitly tied the hope for an 
increase in demand to what any reasonable investor would understand an increase in demand to entail: an 
increase in XRP’s market price.”). 
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were aligned with each other and with Ripple because Ripple “pooled the funds it raised in the 

Offering.”245 As I explain below, the SEC’s claims are flawed as a matter of economic substance. 

141. There was no pooling of the funds. Specifically, Chris Larsen, Jed McCaleb, and 

Arthur Britto collectively held the remaining 20 billion XRP units and gave 80 billion XRP units 

to Ripple. Furthermore, Chris Larsen, Jed McCaleb, and Arthur Britto did not pool their XRP 

holdings and were free to behave independently from each other and independently from Ripple. 

142. In Section II, I discuss the categories of contracts identified by the Complaint and 

show that these contracts do not have any contractual rights entitling these counterparties to a 

share of Ripple’s profits if Ripple is successful in its ongoing efforts to manage and develop its 

business operations. There are no such contractual rights and no ongoing obligations for Ripple 

to expend efforts to increase XRP’s price. My empirical analyses in Section III further show that 

the variation in long-run price return of XRP can be explained by exogenous cryptocurrency 

price returns or put differently, by factors outside Ripple’s control; and further that Ripple’s XRP 

distributions do not have a statistically significant relation with long-run XRP price return after 

controlling for returns of other cryptocurrencies outside of Ripple’s control.  

143. Distributions of XRP increase the circulating supply, but the demand for XRP is 

not controlled by Ripple. As such, XRP purchasers are free to behave independently from each 

other and independently from Ripple. Ripple’s sales of XRP represent a fraction of the overall 

purchases of XRP. In fact, a majority of XRP are not purchased directly from Ripple but are 

traded anonymously at the cryptocurrency exchanges. Since at least the second quarter of 2017, 

Ripple’s monthly XRP distributions have been under 1% of the overall XRP trading volume 

reported by CryptoCompare.  

 
245 Complaint, at ¶ 291 and ¶ 293. 
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144. Some parties that received XRP directly from Ripple sell rather than hold XRP. 

For example, market makers use their XRP to quote bids and offers, and improve market 

liquidity, and ODL customers purchase XRP at exchanges to effectuate cross-border transfers. 

Indirect purchasers of XRP also hold XRP for only short time periods. I demonstrate this 

empirically by calculating the ratio of XRP trading volume to the circulating supply.246 This 

ratio, referred to as “velocity,” typically measures the frequency with which one unit of a 

particular currency is used for purchases.247 A higher velocity means that the asset is traded 

(“turned-over”) or “used” more often. As I show in Exhibit 15, the velocity of XRP using the 

average 28-day XRP trading volume across all cryptocurrency exchanges reported by 

CryptoCompare increases over time and volume exceeds the XRP circulating supply, particularly 

after 2017. 

145. In contrast, Ripple holds XRP over a long-term horizon. Because of the 

differences in both the timing and the duration of holding periods between Ripple and direct and 

indirect purchasers of XRP, their exposure to XRP price volatility and therefore to risk is 

different. 248 Exhibit 16 shows the monthly XRP price volatility, measured as the standard 

 
246 I use the trading volume across all cryptocurrency exchanges tracked and reported by CryptoCompare and 

separately also, the trading volume across only the Top Tier cryptocurrency exchanges reported by 
CryptoCompare. I explain the data I used in my analyses in more detail in Appendix C. 

247 Fisher, I., The Purchasing Power of Money: Its Determination and Relation to Credit, Interest and Crises, New 
York: Macmillan, 1911, at 17 (“Velocity of circulation, or rapidity of turnover, is simply the quotient obtained 
by dividing the total money payments for good in the course of a year by the average amount of circulation by 
which those payments are effected.”). See also, Hakkio, C., “Exchange Rate Volatility and Federal Reserve 
Policy,” Federal Reserve Bank of Kansas City, 1984. Velocity has been used to analyze cryptocurrencies. 
See, e.g., Lyons, R., and G. Viswanath-Natraj, “What Keeps Stablecoins Stable?” Working paper, May 2020. 

248 Academic research by Leirvik (2021) shows that time-variation in the volatility of market liquidity exposes 
investors to risks that varies over time. See Leirvik, T. “Cryptocurrency Returns and the Volatility of Liquidity,” 
Finance Research Letters (forthcoming), 2021.   
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deviation of the daily closing price of XRP over the 28-day period, varied between a low of less 

than 1.5% and a high of over 35%.   

IV. XRP IS A VIRTUAL CURRENCY 

A. CRYPTOCURRENCIES, INCLUDING XRP, ARE VIRTUAL CURRENCIES 

146. Economists often define money based on what can be done with it. Economists 

often argue that money (or currency) serves three complementary roles – it can be used as a store 

of value, a medium of exchange, and a unit of account.249 Fiat currency is issued, usually, by a 

nation’s government. For example, in the United States, the U.S. Treasury, through the U.S. Mint 

and the Bureau of Engraving and Printing, produces the coins and bills we spend. Fiat money has 

no intrinsic value – that is, its value is not backed by gold or some other commodity.250 Instead, 

its value comes from its general acceptance as money. In other words, U.S. dollars are useful as 

money because of the way people use them in the economy. Currency, such as the U.S. dollar, is 

designated as legal tender, circulates, and is customarily used and accepted as a medium of 

exchange in the country of issuance. The CFTC defines a virtual currency as a “digital 

representation of value that functions as a medium of exchange, a unit of account, and/or a store 

of value.”251 But, for example, virtual currencies do not have legal tender status in any U.S. 

 
249 See, e.g., Mankiw, N., Macroeconomics, 8th edition, 2018, at 82-83. 

250 Money has no intrinsic value. In contrast, gold can be made into jewelry or the commodity corn can be used to 
make bread. See, e.g., Ball, L., Money Banking and Financial Markets, 2nd edition, Worth Publishers, 2012, at 
31. 

251 Lab CFTC, A CFTC Primer of Virtual Currencies, October 17, 2017, at 4, 
https://www.cftc.gov/sites/default/files/idc/groups/public/%40customerprotection/documents/file/labcftc_prime
rcurrencies100417.pdf. 
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jurisdiction.252 The CFTC regulates virtual currencies such as Bitcoin as commodities per 

Section 1a(9) of the Commodity Exchange Act.253 

147. Cryptocurrencies, including XRP, are not fiat currencies, but as I explain below, 

XRP has the same function as money albeit as a virtual currency. My assessment of XRP is 

consistent with the Department of Justice (“DOJ”) and Financial Crimes Enforcement Network 

(FinCEN) determination that XRP is a virtual currency.254 In 2020, FinCEN restated its finding 

that XRP is a virtual currency.255 

148. The first feature of money that economists often discuss is store of value. Money 

is a convenient way to store wealth. For example, a textbook by Prof. Mankiw explains: 

“As a store of value, money is a way to transfer purchasing power from the 
present to the future. If I work today and earn $100, I can hold the money and 
spend it tomorrow, next week, or next month.”256 

In a 2017 speech, then-Chairman of the SEC Jay Clayton explained that cryptocurrencies also 

serve as a store of value:  

“Cryptocurrencies: Speaking broadly, cryptocurrencies purport to be items of 
inherent value (similar, for instance, to cash or gold) that are designed to enable 
purchases, sales, and other financial transactions. They are intended to provide 
many of the same functions as long-established currencies such as the U.S. dollar, 
euro or Japanese yen but do not have the backing of a government or other body. 

 
252 “Virtual Currencies,” IRS, https://www.irs.gov/businesses/small-businesses-self-employed/virtual-currencies. 

253 See In the Matter of: Coinflip, Inc., d/b/a Derivabit, and Francisco Riordan, CFTC Docket No. 15-29, September 
17, 2015, 
http://www.cftc.gov/idc/groups/public/@lrenforcementactions/documents/legalpleading/enfcoinfliprorder09172
015.pdf. 

254 Department of the Treasury Financial Crimes Enforcement Network Guidance, FIN-2013-G001, March 18, 2013. 
See also, Office of Foreign Assets Control Frequently Asked Questions, No. 559, March 19, 2018, 
https://home.treasury.gov/policy-issues/financial-sanctions/faqs/559. 

255 United States Department of Justice, Cryptocurrency Enforcement Framework, Report of the Attorney General’s 
Cyber Digital Task Force, October 8, 2020, at 25 (describing XRP as a “virtual currency”), 
https://www.justice.gov/ag/page/file/1326061/download.   

256 Mankiw, N., Macroeconomics, 8th edition, 2018, at 82. 
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Although the design and maintenance of cryptocurrencies differ, proponents of 
cryptocurrencies highlight various potential benefits and features of them, 
including (1) the ability to make transfers without an intermediary and without 
geographic limitation, (2) finality of settlement, (3) lower transaction costs 
compared to other forms of payment and (4) the ability to publicly verify 
transactions. Other often-touted features of cryptocurrencies include personal 
anonymity and the absence of government regulation or oversight. Critics of 
cryptocurrencies note that these features may facilitate illicit trading and financial 
transactions, and that some of the purported beneficial features may not prove to 
be available in practice.”257 

149. The second useful feature of money is a unit of account – i.e., a convenient way to 

measure and communicate amounts such as prices. For example, Prof. Mankiw notes that: 

“As a unit of account money provides the terms in which prices are quoted 
and debts are recorded. Microeconomics teaches us that resources are 
allocated according to relative prices – the prices of goods relative to other 
goods – yet stores post their prices in dollars and cents. A car dealer tells 
you that a car costs $20,000, not 400 shirts (even though it may amount to 
the same thing). Similarly, most debts require the debtor to deliver a 
specified number of dollars in the future, not a specified amount of some 
commodity. Money is the yardstick with which we measure economic 
transactions.”258  

150. XRP can be used as a common base to express the price of a unit of XRP on the 

XRP Ledger but also to express prices at cryptocurrency exchanges. XRP can also be used to pay 

for services. For example, Hotsailer accepts XRP as payments.259 Another example is the travel 

site Travala, which quotes the price of a hotel room in XRP and accepts XRP as payment.260  

 
257 Chairman Jay Clayton, “Statement on Cryptocurrencies and Initial Coin Offerings,” U.S. Securities and 

Exchange Commission, Public Statement, December 11, 2017, https://www.sec.gov/news/public-
statement/statement-clayton-2017-12-11. 

258 Mankiw, N., Macroeconomics, 8th edition, 2018, at 82. See also, Ball, L., Money Banking and Financial 
Markets, 2nd edition, at 28-29. 

259 “How to pay with cryptocurrencies?,” https://hostsailor.com/how-to-pay-with-cryptocurrencies/.  

260 “What is XRP (XRP)?,” https://www.travala.com/payment/xrp. 
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151. The third feature of money that economists often note is that money serves as a 

“medium of exchange.” In other words, it can be used to get goods and services (in exchange for 

money). For example, Prof. Mankiw explains that: 

“As a medium of exchange, money is what we use to buy goods and services.…When 
we walk into stores, we are confident that the shopkeepers will accept our money in 
exchange for the items they are selling. The ease with which an asset can be 
converted into the medium of exchange and used to buy other things – goods and 
services – is sometimes called the asset’s liquidity. Because money is the medium of 
exchange, it is the economy’s most liquid asset.”261  

Similarly, the Bank of International Settlements Annual Economic Report, 2018: 

“Money has three fundamental and complementary roles. It is … a medium of 
exchange: a seller accepts it as a means of payment, in the expectation that 
somebody else will do the same.”262  

152. XRP can be used as a medium of exchange in peer-to-peer exchange, for 

example, between wallets on the blockchain, and can also be exchanged for fiat currency (USD, 

Euro, Japanese Yen, etc.) or other cryptocurrencies at the cryptocurrency exchanges. 

B. RIPPLE’S ON-DEMAND-LIQUIDITY PLATFORM USES XRP AS A MEDIUM OF 

EXCHANGE 

153. Ripple’s ODL product uses XRP as a medium of exchange in the transfer of 

international payments. The growth in ODL volume, as I discuss in more detail below, reinforces 

XRP’s role as virtual currency. The ODL product was unique in terms of on-demand liquidity 

provisions, as MoneyGram’s CFO Angelilli testified that ODL delivered on its promise of near 

instantaneous money transfers and 24/7 trading.263   

 
261 Mankiw, N., Macroeconomics, 8th edition, 2018, at 82. 

262 Bank for International Settlements, Annual Economic Report, 2018, at 82. 

263 Deposition Transcript of Lawrence Angelilli, at 46:12-47:10, and at 63. (“A. …What Ripple did was provide the 
ability to cash trades after noon, and then what it did was extended the window for cash trades in those markets 
because we didn’t have a new deadline. Q. And so Ripple’s ability to do those trades 24/7 was a major plus of 
the ODL product. A. That was what was particularly interesting to us in the beginning was that it was 24/7, and 
for a while, we were doing trades on Saturdays and Sundays and holidays when the banks were closed … the 
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154. In June 2019, MoneyGram, the second largest U.S. remittance company after 

Western Union, entered into a partnership with Ripple to use ODL in its cross-border 

payments.264 Using the actual MoneyGram payments data, I demonstrate that the failure rate of 

payments and cost efficiencies of ODL improved over time as the market for XRP became more 

liquid.  

 
i. MoneyGram Transferred a Significant Amount of XRP Across Many Corridors Using 

ODL  

155. Between July 2019 and December 2020, MoneyGram transferred approximately 

$2.3 billion using ODL. My analysis of the actual MoneyGram transfers shows that MoneyGram 

made more than 200,000 separate transfers, with an average size of approximately $12,000.265 

156. I summarize MoneyGram’s transfers over time by remittance corridor in Exhibit 

17. Initially, Ripple focused on the more active USD-MXN corridor. By November 2020, 

MoneyGram expanded its use of ODL to five corridors, including, USD-MNX, EUR-USD, 

AUD-USD, USD-PHP, and AUD-PHP. MoneyGram’s use of ODL increased over time, 

reaching a high of $410 million transferred in April 2020. MoneyGram ODL transactions were 

 
blockchain was extremely effective in getting those trades through when -- on seven days a week. I -- Q. I think 
that answers the question. A. Okay. Q. So the ODL product did work in terms of the speed that it promises; is 
that fair? A. Correct. Q. And it did work in terms of the 24/7 ability to do trades? A. Yes.”).  

264 The partnership with MoneyGram was terminated in December 2020 after the filing of the initial SEC Complaint. 
During his deposition, MoneyGram CFO explained the reason for the termination. See Deposition Transcript of 
Lawrence Angelilli, at 182:10-20 (“Q. And why did you terminate the agreement with Ripple? A. We were 
unable to trade XRP on any U.S. exchange. And in our conversations with Ripple to find an alternative, they 
were ultimately unsuccessful. And so -- so it became clear that we really couldn’t use the product anymore. Q. 
And why were you unable to trade XRP on any U.S. exchange? A. U.S. exchanges stopped trading the token 
after the SEC filed suit.”). 

265 Detailed ODL transaction data received from MoneyGram. SEC-LIT-EPROD-000077198, SEC-LIT-EPROD-
000075518, SEC-LIT-EPROD-000073620, SEC-LIT-EPROD-000075553, SEC-LIT-EPROD-000075486, 
SEC-LIT-EPROD-000075476, SEC-LIT-EPROD-000071477, MONEYGRAM_SEC_0017277. 
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substantial, not just in absolute terms but also relative to MoneyGram’s overall payments transfer 

activity, which constitutes approximately $65 billion annually.266 

157. My analysis shows that MoneyGram, a brand name customer for ODL, made 

extensive use of ODL, as demonstrated by the number of transfers, the aggregate size of 

transfers, and the development of five different remittance corridors across the globe.  

 
ii. The On-Demand-Liquidity Product Is Technically Feasible and Efficiency Improved 

Over Time 

158. ODL technical efficiency improved over MoneyGram’s tenure. For example, 

during MoneyGram’s tenure, the percentage of failed transactions decreased: approximately 11% 

of transfers failed during the first month of operation of the USD-MXN corridor, and no transfers 

failed during December 2020. Across all corridors, approximately 10% of transactions failed in 

May 2019, but the number and percentage of failed transactions decreased. By December 2019, 

the failure rate was on average below 1% across all corridors. I show the number of failed, 

completed, and total transfers across all corridors used by MoneyGram in Exhibit 18. 

iii. The Cost of Using ODL Decreased Over Time as the XRP Market Liquidity Improved  

159. As with traditional remittances, MoneyGram incurred a cost when using ODL in 

their cross-border remittances. The ODL costs are comprised of three components: two 

exchange-related fees, charged respectively by the sending and the receiving exchanges, and a 

foreign currency (FX) spread. Following the MoneyGram convention as reported in their 

 
266 Deposition Transcript of Lawrence Angelilli, at 30:4-7. 
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transactions, I show the MoneyGram FX disadvantage for each corridor in Exhibit 19.267 The 

MoneyGram data shows that, on average, the cost disadvantage of ODL decreased over time. 

The data also shows that the cost disadvantage is relatively lower for the more liquid, active 

corridors such as EUR-USD and USD-MNX than for the less liquid AUD-PHP corridor.  

160. I show the change in the components of the ODL cost during MoneyGram’s 

usage in Exhibit 20. The exchange fees for all the relevant corridor exchanges either decreased or 

remained constant during MoneyGram’s ODL transfers.268 The data importantly also shows that, 

on average, the FX spread decreased between 2 bps and 4 bps over time as the liquidity of the 

XRP market improved. ODL’s effectiveness depends critically on having two-way flow for XRP 

at cryptocurrency exchanges (i.e., market liquidity). It therefore took time to develop sufficient 

liquidity at the relevant cryptocurrency exchanges: “liquidity around the digital asset XRP is the 

lifeblood of Ripple’s On-Demand Liquidity [...]. As a bridging tool in ODL, the greater the 

liquidity of XRP, the less cost and risk in each transaction.”269 

161. Ripple explained that there needs to be a two way flow of purchases and sales for 

XRP before ODL becomes efficient. Therefore, ODL can achieve economies of scale only if the 

market reaches a sufficient level of market liquidity. I develop a stylized example to show the 

break-even levels of liquidity and transfer size at which the costs of using ODL would be on par 

with using traditional means of cross-border remittances. Exhibit 21 compares the cost 

disadvantage of using ODL versus traditional means for different remittance sizes. The cost of 

 
267 The FX disadvantage indicates the average percentage cost increase in sending money via ODL when compared 

to the Reuters FX Benchmark. A positive FX disadvantage means that ODL is more costly than a hypothetical 
transfer at the Reuters benchmark rate. 

268 The corridors receiving PHP have no receiving exchange fee (Coinsphere) and use the same sending exchange 
(Bitstamp) as the other corridors. 

269 Madigan, B., “Liquidity and Global Markets 101,” Ripple Insights, April 20, 2020. 
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using ODL is on par with traditional means for a remittance of approximately $2,200. Exhibit 22 

shows the same sizes but with lower costs of using ODL to be more commensurate with smaller 

FX spreads in more liquid XRP markets. For transactions below approximately $7,500, the cost 

of using ODL is on par with that of MoneyGram’s traditional FX system.270   

 
iv. Ripple’s Rebates and Incentives to MoneyGram Is Not Unique and Generally Used to 

Encourage the Adoption of New Technology/Products 
 

162. Ripple’s partnership with MoneyGram gave them brand awareness for ODL.271 

Ripple paid transaction volume incentives and rebates to MoneyGram as part of the cost for 

launching a new product, as I explain in more detail below. Ripple agreed to make three types of 

payments tied to MoneyGram’s use of ODL: rebate fees, transaction fees, and performance 

bonuses.272 Rebate fees were designed to bring MoneyGram’s cost of using ODL to 5 basis 

points relative to a transfer at a hypothetical benchmark rate. For example, if the cost of a 

particular ODL transaction that involved converting USD $100 to MXN with a benchmark FX 

rate of 20 MXN/USD was 1% or 100 basis points,273 then Ripple would rebate to MoneyGram 

an amount needed to bring the cost down to 5 basis points.274 Transaction fees were a reward for 

 
270 Note that MoneyGram’s business model involves using the traditional FX system to preposition sufficient 

amounts to fulfill one or several days of anticipated customer transactions, and it chose to use the ODL product 
in the same vein – as opposed to using it “on demand” as its customers initiated transactions. (“We preposition 
cash in various countries and currencies to facilitate settlement of transactions.”) MoneyGram 2019 10-K, at 37.  

271 MoneyGram’s CFO Angelilli testified that simply having MoneyGram as a partner was a “positive” for Ripple 
and a “global news story.” He agreed that obtaining a “big headline customer” would have influenced whether 
Ripple would have offered MoneyGram incentives to use ODL. He believed that “lead[ing] with a low price or 
even los[ing] money in the initial phase of [a] growth curve” happens “all the time” in Internet 
commerce. Deposition Transcript of Lawrence Angelilli, 2021, at 83:12-24, 85:3-13. 

272 Preclearance letter, September 26, 2019 (SEC-LIT-EPROD-000071389, at 393). See also, MoneyGram and 
Ripple, Work Order #1, June 17, 2019 (RPLI_SEC0239684). 

273 Implying that ODL returned 1,980 MXN (=99.00% x 100 x 20) rather than 2,000 MXN. 

274 As if ODL returned 1,999 MXN (=99.95% x 100 x 20). The rebate would be 19 MXN or USD $0.95.  

Case 1:20-cv-10832-AT-SN   Document 775-22   Filed 01/13/23   Page 81 of 133



 

78 

Highly Confidential 

MoneyGram for using ODL, running from a high of 2.5% of MoneyGram’s ODL volume to a 

low of 0.75%, depending on the overall volume achieved.275 Additionally, Ripple would pay 

MoneyGram a performance bonus if MoneyGram hit an ODL volume target. MoneyGram was 

an early adopter, and incentives encouraged MoneyGram to send significant volume with ODL, 

which in turn helped make the product more efficient.   

163. The use of rebates and incentives to attract customers and gain market share is a 

common business practice. For example, payment processors like Visa, Mastercard, and Alibaba 

provide rebates to customers to promote their payment products. 

Each year Visa pays billions in “[c]lient incentives [that] consist of incentives 
provided in contracts with financial institution clients, merchants and strategic 
partners for various programs designed to grow payments volume, increase Visa 
product acceptance, win merchant routing transactions over our network and drive 
innovation. These incentives are primarily accounted for as reductions to 
revenues.”276 

Visa paid $5.5 billion in client incentives in fiscal year 2018, and more than $6 billion in fiscal 

years 2019 and 2020.277 Mastercard similarly pays incentives for marketing purposes of 

approximately $8 billion per year in 2019 and 2020: 

“In order to increase transaction volumes, enter new markets and expand our 
Mastercard-branded cards and enabled products and services, we seek to enter into 
business agreements with customers through which we offer incentives, pricing 
discounts and other support that promote our products. In order to stay competitive, 
we may have to increase the amount of these incentives and pricing discounts.”278 

Alibaba, as part of its “merchant incentive program,” provides preferential commission rates for 

merchants within their program if they hit certain metrics: 

 
275 Preclearance letter, September 26, 2019 (SEC-LIT-EPROD-000071389, at 394 and 408). See also, MoneyGram 

and Ripple, Work Order #1, June 17, 2019 (RPLI_SEC0239684). 

276 Visa 2020 Annual Report, at 45, 47. 

277 Visa 2020 Annual Report, at 47. 

278 Mastercard 2020 Annual Report, at 25, 48. 
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“Commission revenue did not grow in proportion to the growth of Tmall online 
physical goods GMV (excluding unpaid orders) primarily because of the revenue mix 
shift within Tmall Supermarket from commission-based revenue towards direct sales, 
which is classified as ‘Others’ revenue under China commerce retail business, and 
also because more merchants under our merchant incentive program achieved annual 
GMV targets and received preferential commission rates.”279  

164. Another example of such incentives can be found in trading platforms. Trading 

platforms may subsidize market makers to foster liquidity,280 offer volume discounts to attract 

the most active traders, subside investment in costly technology,281 and structure trading fee 

models to reward liquidity providers.282 

165. In addition, conditional rebates – that is, rebates that apply if certain conditions 

are met, such as quantity purchased, type of payment used, or customer loyalty – can have 

significant pro-competitive effects, one of which is achieving economies of scale: 

“In industries with high fixed costs, such as for instance innovative industries 
(information technology, pharmaceutical research, etc.) rebates allow suppliers to 
increase output and, in turn, recover their fixed costs more rapidly (since they will be 

 
279 Alibaba Group Fiscal 2020 Annual Report, at 136. 

280 Foucault, T., O. Kadan, and E. Kandel, “Liquidity Cycles and Make/Take Fees in Electronic Markets,” The 
Journal of Finance, 2013, 299-341, at 305 (“In this setting, as shown below, it is optimal for the trading 
platform to charge a lower fee on the side that has the lowest aggregate monitoring intensity. In this way, the 
platform maximizes the trading rate by optimally balancing the rates at which liquidity is consumed and 
supplied. For instance, subsidizing market makers is optimal when they are outnumbered by market takers or 
when their monitoring cost is large. Indeed, they will monitor the market more closely to capture the rebate and 
as a result new liquidity is supplied faster after each trade.”).  

281 Hendershott, T., and R. Riordan “Algorithmic Trading and the Market for Liquidity,” Journal of Financial and 
Quantitative Analysis, 2013, 1001-1024, at 1002, 1006 (“Most markets offer volume discounts to attract the 
most active traders. During our sample period the German competition authority did not allow for generic 
volume discounts, but rather required that discounts have a cost-sensitive component. The DB [Deutsche 
Bourse] successfully asserted that algorithm-generated trading is lower cost and highly sensitive to fee 
reductions and, therefore, could receive quantity discounts… The fee rebate program also subsidized the 
investment in costly technology, encouraging more investors to automate and boosting trading volume and 
liquidity at the DB.”).  

282 “Trading Fee Models and Their Impact on Trading Behavior,” International Organization of Securities 
Commissions, 2013, 1-29, at 5, 6.  
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able to achieve economies of scale by spreading their fixed costs over larger volumes) 
resulting in lower average total costs and prices for consumers…”283 

166. Cryptocurrencies in general and ODL in particular are examples of innovative 

technology and products, where speeding up adoption could drive significant consumer benefits 

in the future.  

 

 

 
283 Geradin, D., “A Proposed Test for Separating Pro-competitive Conditional Rebates from Anti-competitive 

Ones,” World Competition, Vol. 32(1), 2009, 41-70, at 64-65. 
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Exhibit 1
Summary of Ripple’s Funding From Private Investors

Year Funding Type Shares Proceeds Notes
2012 Common Stock 800,000 $200,000
2014 Series A 7,359,045 $6,770,422 Related to the Convertible Notes Payable
2014 Series A 4,033,742 $7,091,134 Series A Preferred stock
2015 Series A 13,866,966 $24,443,190 Series A Preferred stock
2016 Series B 14,482,502 $55,014,394 One of the investors of the Series B is SBI Holdings, which Ripple entered a joint venture agreement with.
2019 Series C 3,252,790 $194,823,000 Series C Redeemable Convertible Preferred stock
2014  

2015

Sources:  Ripple Labs, Inc., Consolidated Financial Statements, 2013-2019.
Notes: On July 1, 2017, Ripple effected a two-for-one stock split to stockholders. Share and per share information for periods after July 1, 2017 have been adjusted to reflect the impact of the stock split.
In April 2018, Ripple repurchased and constructively retired 70,000 shares of Class A common stock from an investor at a price of $20 per share for a total purchase price of $1,400,000. Shares reported prior to 
this date do not account for this repurchase.

During fiscal years ended Dec 31, 2018 and 2019, Ripple repurchased and constructively retired 1,563,372 and 2,380,000 shares of Series A stock. In addition, during the year ended Dec 31, 2019, Ripple 
repurchased and constructively retired 1,436,628 shares of Series B. Shares reported prior to these dates do not account for these repurchases.

As of December 20, 2019, Ripple was authorized to issue 180,000,000 shares of Class A common stock and 35,331,121 shares of Class B common stock. The shares info in this note reflects the two-for-one 
stock split.

On February 18, 2020, pursuant to its Series C financing, Ripple paid $163.9 million to redeeem 1.3 million shares of Series A and 1.4 million of Series B. Original reported shares for Series A and B do not 
account for this redemption.
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Proportion of 
Variance 
Explained Cumulative

Proportion of 
Variance 
Explained Cumulative

Principal Component 1 80.7% 80.7% 91.1% 91.1%
Principal Component 2 6.8% 87.5% 5.5% 96.6%
Principal Component 3 3.8% 91.3% 1.3% 97.9%
Principal Component 4 2.8% 94.1% 0.6% 98.4%

Exhibit 2 
Most of the Variance in Non-XRP Price Returns Can Be Explained with Four PCs

Estimation Period 1
8/6/2013 - 12/15/2020

Estimation Period 2
8/11/2015 - 12/20/2020

Sources: CryptoCompare; CoinMarketCap.
Note: Reports only the first four principal components.
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Estimation Period 1
8/6/2013 - 12/15/2020

Estimation Period 2
8/11/2015 - 12/20/2020

Constant 0.058 -0.022
(0.042) (0.041)

Principal Component 1 0.217* -0.001*
(0.018) (0.000)

Principal Component 2 -0.002 -0.003*
(0.055) (0.001)

Principal Component 3 0.135 0.129*
(0.146) (0.004)

Principal Component 4 0.577* 0.052*
(0.280) (0.008)

Principal Component 5 0.058*
(0.012)

Principal Component 6         0.384*
        (0.031)

Principal Component 7         -0.149*
        (0.017)

Principal Component 8         -0.229*
        (0.028)

Principal Component 9 -0.041
(0.036)

Principal Component 10 0.022
(0.033)

Principal Component 11 -0.231*
(0.045)

Observations 96 70
Adjusted R-squared 0.541 0.923
Non-XRP Coins used in PCA 9 91

Exhibit 3
Regression of XRP Price Return on Principal Components of Other Cryptocurrencies

Sources: CryptoCompare; CoinMarketCap.
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White).  
[2] * indicates statistical significance at the 5% level.
[3] All return variables are 28-day returns.
[4] The number of Principal Components are selected by the BIC criteria.
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Rank Name Symbol Market Cap Price
1 Bitcoin* BTC $3,917,142,819 $269.03000
2 Litecoin* LTC $173,045,227 $4.08300
3 Ethereum ETH $64,569,288 $1.05900
4 Dash DASH $17,913,487 $3.17500
5 Dogecoin DOGE $16,454,876 $0.00016
6 Bytecoin BCN $13,568,003 $0.00007
7 Stellar XLM $11,598,046 $0.00224
8 BitShares BTS $11,597,738 $0.00464
9 Peercoin* PPC $10,520,136 $0.46430
10 Nxt NXT $10,280,170 $0.01024
11 Namecoin* NMC $6,794,901 $0.55802
12 Monero XMR $5,359,598 $0.60320
13 Counterparty XCP $4,049,815 $1.50900
14 Clams CLAM $2,851,185 $3.44900
15 MonaCoin MONA $2,561,511 $0.11680
16 Startcoin START $2,424,392 $0.07856
17 BlackCoin BLK $2,040,558 $0.02685
18 NovaCoin* NVC $1,397,991 $1.24000
19 MintCoin MINT $1,358,500 $0.00006
20 Rimbit RBT $1,260,632 $0.01113

Exhibit 4
Twenty Largest Cryptocurrencies Used in Estimation Period 2's PCA 

August 11, 2015

Sources: CryptoCompare; CoinMarketCap.
Notes: 
[1] The table reports the largest 20 cryptocurrencies used in Estimation Period 2's PCA, by market cap, as of August 
11, 2015. 
[2] * Denotes a cryptocurrency also used in Estimation Period 1 (Aug. 2013 - Dec. 2020) PCA regressions.
[3] Estimation Period 1 PCA uses 9 cryptocurrencies, not all of which are reported above, as their market cap on 
August 11, 2015 was outside of the top-20 cryptocurrencies.
[4] XRP market cap on August 11, 2015 was $274 million (less than Bitcoin and more than Litecoin).
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Constant 0.076 Constant -0.016
(0.051) (0.039)

BTC Return -0.393 BTC Return -0.661*
(0.373) (0.263)

LTC Return 0.760* LTC Return 0.775*
(0.370) (0.207)

NMC Return -0.056 ETH Return 0.082
(0.107) (0.110)

PPC Return 0.172 DASH Return 0.080
(0.201) (0.118)

FTC Return 0.053 DOGE Return 0.209
(0.063) (0.142)

BCN Return 0.478*
(0.156)

XLM Return 0.636*
(0.028)

BTS Return -0.277*
(0.077)

PPC Return -0.553*
(0.268)

NXT Return -0.008
(0.049)

Observations 96 70
Adjusted R-squared 0.540 0.941

Exhibit 5
Regression of XRP Returns on Returns of Largest Market-Cap Coins

Estimation Period 1
8/6/2013 - 12/15/2020

Estimation Period 2
8/11/2015 - 12/20/2020

Sources: CryptoCompare; CoinMarketCap.
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White).  
[2] * indicates statistical significance at the 5% level.
[3] All return variables are 28-day returns.
[4] Five (Estimation Period 1) or ten (Estimation Period 2) largest coins by market cap as of the start date of the respective estimation period 
(8/6/2013 for Estimation Period 1 and 8/11/2015 for Estimation Period 2).
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Cryptocurrency 
Factors

Cryptocurrency 
and S&P 500

Cryptocurrency 
and Equity Indices

Cryptocurrency 
and Commodity 

Index
Cryptocurrency 

and Gold

Cryptocurrency 
and Fiat 

Currencies
Constant 0.058 0.063 0.062 0.052 0.055 0.061

(0.042) (0.044) (0.044) (0.039) (0.043) (0.043)
Principal Component 1 0.217* 0.218* 0.220* 0.216* 0.219* 0.216*

(0.018) (0.019) (0.020) (0.018) (0.019) (0.019)
Principal Component 2 -0.002 -0.001 -0.005 0.008 -0.008 -0.004

(0.055) (0.057) (0.056) (0.054) (0.049) (0.053)
Principal Component 3 0.135 0.137 0.139 0.126 0.146 0.145

(0.146) (0.149) (0.144) (0.147) (0.151) (0.143)
Principal Component 4 0.577* 0.581* 0.588* 0.584* 0.572* 0.568*

(0.280) (0.286) (0.287) (0.285) (0.275) (0.281)
S&P 500 Return -0.629

(1.025)
MCSI World Index Return -2.025

(2.438)
MCSI Emerging Market Index Return 1.922

(2.135)
Bloomberg Commodity Index Return -1.158

(1.810)
Gold Return 0.760

(1.506)
U.S. Dollar Index (USDX) Return -3.691

(15.875)
Japanese Yen Return -1.532

(3.515)
Euro Return 0.355

(14.525)
Observations 96 96 96 96 96 96
Adjusted R-squared 0.541 0.536 0.535 0.538 0.537 0.531

Exhibit 6
Regression of XRP Returns on Principal Components of Other Cryptocurrencies and Returns of Other Assets

Estimation Period 1 - 8/6/2013 - 12/15/2020

Sources: CryptoCompare; CoinMarketCap; Bloomberg.
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White).
[2] * indicates statistical significance at the 5% level.
[3] All return variables are 28-day returns.
[4] The number of Principal Components are selected by the BIC criteria.
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Cryptocurrency 
Factors

Cryptocurrency 
and S&P 500

Cryptocurrency 
and Equity Indices

Cryptocurrency 
and Commodity 

Index
Cryptocurrency 

and Gold

Cryptocurrency 
and Fiat 

Currencies
Constant -0 022 -0 024 -0 022 -0 018 -0 023 -0 032

(0 041) (0 041) (0 041) (0 039) (0 043) (0 043)
Principal Component 1 -0 001* -0 001* -0 001* -0 001* -0 001* -0 001*

(0 000) (0 000) (0 000) (0 000) (0 000) (0 000)
Principal Component 2 -0 003* -0 003* -0 003* -0 003* -0 004* -0 002

(0 001) (0 001) (0 001) (0 001) (0 001) (0 001)
Principal Component 3 0 129* 0 128* 0 128* 0 128* 0 128* 0 127*

(0 004) (0 005) (0 005) (0 004) (0 005) (0 004)
Principal Component 4 0 052* 0 052* 0 051* 0 051* 0 051* 0 053*

(0 008) (0 008) (0 008) (0 008) (0 009) (0 007)
Principal Component 5 0 058* 0 057* 0 054* 0 058* 0 057* 0 056*

(0 012) (0 013) (0 014) (0 012) (0 012) (0 010)
Principal Component 6 0 384* 0 383* 0 381* 0 383* 0 385* 0 376*

(0 031) (0 033) (0 033) (0 031) (0 031) (0 031)
Principal Component 7 -0 149* -0 148* -0 146* -0 148* -0 151* -0 144*

(0 017) (0 017) (0 017) (0 018) (0 017) (0 018)
Principal Component 8 -0 229* -0 232* -0 235* -0 232* -0 232* -0 241*

(0 028) (0 032) (0 033) (0 028) (0 030) (0 028)
Principal Component 9 -0 041 -0 042 -0 043 -0 043 -0 043 -0 045

(0 036) (0 037) (0 038) (0 038) (0 039) (0 037)
Principal Component 10 0 022 0 022 0 023 0 021 0 023 0 016

(0 033) (0 033) (0 034) (0 032) (0 033) (0 027)
Principal Component 11 -0 231* -0 235* -0 238* -0 241* -0 235* -0 238*

(0 045) (0 049) (0 050) (0 045) (0 047) (0 042)
S&P 500 Return 0 398

(0 820)
MCSI World Index Return 0 028

(1 201)
MCSI Emerging Market Index Return 0 624

(1 132)
Bloomberg Commodity Index Return 0 945

(1 119)
Gold Return 0 623

(1 205)
U S  Dollar Index (USDX) Return -14 888

(9 626)
Japanese Yen Return -3 193

(2 149)
Euro Return -7 289

(7 561)
Observations 70 70 70 70 70 70
Adjusted R-squared 0 923 0 921 0 920 0 922 0 922 0 925

Exhibit 7
Regression of XRP Returns on Principal Components of Other Cryptocurrencies and Returns of Other Assets

Estimation Period 2 - 8/11/2015 - 12/20/2020

Sources: CryptoCompare; CoinMarketCap; Bloomberg
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White)   
[2] * indicates statistical significance at the 5% level
[3] All return variables are 28-day returns
[4] The number of Principal Components are selected by the BIC criteria
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Distributions Lag Distributions
Both Distributions and 

Lag Distributions
Constant 0.048 0.068 0.057

(0.066) (0.058) (0.067)
Distributions ($ Million) <0.001 0.001

(0.001)   (0.002)   
Lag Distributions ($ Million) <0.001 -0.001

(0.001)   (0.001)
Principal Component 1 0.217* 0.216* 0.216*

(0.018) (0.018) (0.019)
Principal Component 2 -0.001 -0.004 -0.004

(0.054) (0.055) (0.055)
Principal Component 3 0.134 0.125 0.112

(0.149) (0.150) (0.167)
Principal Component 4 0.570 0.579* 0.563

(0.298) (0.282) (0.305)
Observations 96 95 95
Adjusted R-squared 0.536 0.536 0.533

Exhibit 11A
Regression of XRP Returns on Ripple XRP Distributions

Estimation Period 1 - 8/6/2013 - 12/15/2020

Sources: CryptoCompare; CoinMarketCap; RPLI_SEC 0304724-RPLI_SEC 0304726; RPLI_SEC 1100594-RPLI_SEC 1100596.
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White).
[2] * indicates statistical significance at the 5% level.
[3] All return variables are 28-day returns.
[4] Lagged measures are over the 28-day period preceding the 28-day period over which the dependent variable (XRP return minus
risk-free return) is measured.
[5] Distributions are total net outflows from Ripple over the 28-day period.
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Distributions Lag Distributions
Both Distributions and Lag 

Distributions
Constant -0.046 -0.086 -0.079

(0.060) (0.060) (0.066)
Distributions ($ Million) 0.001 <0.001

(0.001) (0.001)
Lag Distributions ($ Million) 0.002 0.002

(0.001)   (0.001)
Principal Component 1 -0.001* -0.001* -0.001*

(0.000) (0.000) (0.000)
Principal Component 2 -0.003* -0.003* -0.003*

(0.001) (0.001) (0.001)
Principal Component 3 0.128* 0.131* 0.131*

(0.004) (0.004) (0.004)
Principal Component 4 0.054* 0.054* 0.053*

(0.008) (0.007) (0.008)
Principal Component 5 0.060* 0.063* 0.063*

(0.013) (0.011) (0.012)
Principal Component 6 0.384* 0.383* 0.383*

(0.031) (0.031) (0.031)
Principal Component 7 -0.147* -0.154* -0.155*

(0.018) (0.016) (0.018)
Principal Component 8 -0.228* -0.228* -0.229*

(0.028) (0.027) (0.028)
Principal Component 9 -0.039 -0.042 -0.043

(0.035) (0.035) (0.035)
Principal Component 10 0.024 0.034 0.034

(0.032) (0.034) (0.035)
Principal Component 11 -0.230* -0.234* -0.235*

(0.045) (0.045) (0.046)
Observations 70 70 70
Adjusted R-squared 0.922 0.925 0.923

Exhibit 11B
Regression of XRP Returns on Ripple XRP Distributions

Estimation Period 2 - 8/11/2015 - 12/20/2020

Sources: CryptoCompare; CoinMarketCap; RPLI_SEC 0304724-RPLI_SEC 0304726; RPLI_SEC 1100594-RPLI_SEC 1100596
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White)
[2] * indicates statistical significance at the 5% level
[3] All return variables are 28-day returns
[4] Lagged measures are over the 28-day period preceding the 28-day period over which the dependent variable (XRP return minus risk-free return) is measured
[5] Distributions are total net outflows from Ripple over the 28-day period
[6] The number of Principal Components are selected by the BIC criteria
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Not Controlling for 
Cryptocurrency-Market Factors

Adding PCs of Cryptocurrency 
Factors

Constant 0.140 0.217
(0.116) (0.122)

Lag Distributions ($ Million) -0.001 -0.001
(0.001) (0.001)

Lag XRP Volatility 0.238 -2.822
(1.020) (1.457)

Lag XRP Return -0.368 -0.072
(0.219) (0.189)

Lag XRP Return x Lag XRP Volatility 2.870* 1.852*
(0.630) (0.691)

Principal Component 1 0.216*
(0.016)

Principal Component 2 0.008
(0.057)

Principal Component 3 0.096
(0.108)

Principal Component 4 0.567
(0.290)

Observations 95 95
Adjusted R-squared 0.154 0.627

Exhibit 12A
Regression of XRP Returns on Ripple XRP Distributions - Accounting for Volatility

Estimation Period 1 - 8/6/2013 - 12/15/2020

Sources: CryptoCompare; CoinMarketCap; RPLI_SEC 0304724-RPLI_SEC 0304726; RPLI_SEC 1100594-RPLI_SEC 1100596.
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White).
[2] * indicates statistical significance at the 5% level.
[3] All return variables are 28-day returns.
[4] Lagged measures are over the 28-day period preceding the 28-day period over which the dependent variable (XRP return minus
risk-free return) is measured.
[5] Lagged distributions are total net outflows from Ripple over the preceding 28-day period.
[6] Volatility calculated as standard deviation of daily returns over 28 days.
[7] The number of Principal Components are selected by the BIC criteria.
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Not Controlling for 
Cryptocurrency-Market Factors

Adding PCs of 
Cryptocurrency Factors 

Constant 0.297 -0.035
(0.189) (0.083)

Lag Distributions ($ Million) -0.002 0.001
(0.002) (0.001)

Lag XRP Volatility -2.391 -0.960
(1.863) (1.575)

Lag XRP Return -1.277* -0 593*
(0.140) (0.182)

Lag XRP Return x Lag XRP Volatility 9.354* 4.192*
(0.938) (1.461)

Principal Component 1 <0.001
(0.003)

Principal Component 2 -0.001
(0.002)

Principal Component 3 0.125*
(0.005)

Principal Component 4 0.049*
(0.006)

Principal Component 5 0.025
(0.016)

Principal Component 6 0.218*
(0.076)

Principal Component 7 -0.093*
(0.028)

Principal Component 8 -0 150*
(0.040)

Principal Component 9 -0.011
(0.033)

Principal Component 10 0.034
(0.028)

Principal Component 11 -0.132*
(0.057)

Observations 70 70
Adjusted R-squared 0.644 0.942

Exhibit 12B
Regression of XRP Returns on Ripple XRP Distributions - Accounting for Volatility

Estimation Period 2 - 8/11/2015 - 12/20/2020

Sources: CryptoCompare; CoinMarketCap; RPLI_SEC 0304724-RPLI_SEC 0304726; RPLI_SEC 1100594-RPLI_SEC 1100596
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White)
[2] * indicates statistical significance at the 5% level
[3] All return variables are 28-day returns
[4] Lagged measures are over the 28-day period preceding the 28-day period over which the dependent variable (XRP return minus risk-free return) 
is measured
[5] Lagged distributions are total net outflows from Ripple over the preceding 28-day period
[6] Volatility calculated as standard deviation of daily returns over 28 days
[7] The number of Principal Components are selected by the BIC criteria
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Exhibit 17
MoneyGram's Use of ODL Showing Remittances by Corridor 

Total ODL Traffic in USD AUD-PHP AUD-USD EUR-USD USD-MXN USD-PHP Total
2019 July -$  -$  -$  138,220$           -$ 138,220$           
2019 August -$  -$  -$  7,807,605$        -$ 7,807,605$        
2019 September -$  -$  -$  11,758,388$      -$ 11,758,388$      
2019 October -$  -$  -$  25,399,274$      40$ 25,399,313$      
2019 November 58,840$             547,450$         1,494,706$      43,942,594$      470,050$        46,513,641$      
2019 December 1,933,266$        4,670,588$      12,965,466$    61,749,097$      6,779,159$     88,097,576$      
2020 January 5,075,082$        9,981,819$      30,201,800$    89,433,828$      19,457,884$   154,150,413$    
2020 February 14,254,244$      23,877,443$    72,785,063$    107,356,161$    35,351,853$   253,624,764$    
2020 March 16,804,238$      26,492,307$    100,498,331$  107,748,321$    40,186,614$   291,729,810$    
2020 April 12,162,601$      75,618,666$    121,216,291$  160,873,650$    40,682,366$   410,553,573$    
2020 May -$  80,390,127$    126,306,888$  155,595,243$    47,231,500$   409,523,758$    
2020 June -$  23,519,202$    40,470,366$    50,331,417$      13,279,600$   127,600,585$    
2020 July -$  9,447,010$      28,396,155$    31,081,112$      4,644,642$     73,568,919$      
2020 August -$  8,418,192$      26,003,744$    30,652,076$      4,275,753$     69,349,766$      
2020 September -$  9,205,588$      29,082,888$    33,386,777$      4,467,384$     76,142,637$      
2020 October -$  8,864,469$      33,577,390$    37,549,751$      4,487,514$     84,479,124$      
2020 November -$  9,730,977$      41,241,107$    45,937,307$      4,423,126$     101,332,517$    
2020 December -$  3,364,530$      14,162,499$    14,200,715$      1,434,120$     33,161,864$      
Total per Corridor 50,288,270$      294,128,368$  678,402,696$  1,014,941,537$ 227,171,604$ 2,264,932,476$ 

Source: Detailed ODL transaction data received from MoneyGram. SEC-LIT-EPROD-000077198, SEC-LIT-EPROD-000075518, SEC-LIT-EPROD-
000073620, SEC-LIT-EPROD-000075553, SEC-LIT-EPROD-000075486, SEC-LIT-EPROD-000075476, SEC-LIT-EPROD-000071477, 
MONEYGRAM_SEC_0017277.
Notes: A November 25, 2019 transfer in the AUD-PHP corridor appears to have an errant Reuters Benchmark figure, which results in an FX 
Disadvantage of 4942 BPS. As a result, this transfer was omitted from this analysis.
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Exhibit 18
MoneyGram ODL

Percentage of Failed Transfer by Corridor
July 2019 - December 2020

Corridor All Corridors USD-MXN AUD-PHP AUD-USD EUR-USD USD-PHP
Failed 

Transfers
Completed 
Transfers

Total 
Transfers Ratio Ratio Ratio Ratio Ratio Ratio

[A] [B] [C] [A] / [C]
July 2019 6 47 53 11.32% 11.32% - - - -

August 2019 14 430 444 3.15% 3.15% - - - -
September 2019 63 599 662 9.52% 9.52% - - - -

October 2019 163 1753 1916 8.51% 8.51% - - - -
November 2019 128 1828 1956 6.54% 4.92% 13.16% 6.25% 0.00% 42.86%
December 2019 122 7771 7893 1.55% 1.79% 5.17% 2.28% 0.00% 1.77%

January 2020 303 16831 17134 1.77% 1.57% 4.01% 4.26% 0.10% 0.70%
February 2020 396 13164 13560 2.92% 6.51% 2.85% 3.72% 0.26% 1.36%

March 2020 82 17001 17083 0.48% 0.81% 0.70% 0.08% 0.00% 0.76%
April 2020 19 18757 18776 0.10% 0.36% 0.04% 0.02% 0.00% 0.06%
May 2020 27 15458 15485 0.17% 0.72% - 0.00% 0.00% 0.00%
June 2020 0 15545 15545 0.00% 0.00% - 0.00% 0.00% 0.00%
July 2020 40 16240 16280 0.25% 1.01% - 0.00% 0.00% 0.00%

August 2020 1 14891 14892 0.01% 0.03% - 0.00% 0.00% 0.00%
September 2020 31 15821 15852 0.20% 0.77% - 0.00% 0.00% 0.00%

October 2020 11 15263 15274 0.07% 0.28% - 0.00% 0.00% 0.00%
November 2020 19 12656 12675 0.15% 0.54% - 0.00% 0.00% 0.00%
December 2020 0 4135 4135 0.00% 0.00% - 0.00% 0.00% 0.00%

Total 1425 188190 189615 0.75% 1.64% 1.98% 0.52% 0.03% 0.37%

Source: Detailed ODL transaction data received from MoneyGram. SEC-LIT-EPROD-000077198, SEC-LIT-EPROD-000075518, SEC-LIT-EPROD-
000073620, SEC-LIT-EPROD-000075553, SEC-LIT-EPROD-000075486, SEC-LIT-EPROD-000075476, SEC-LIT-EPROD-000071477, 
MONEYGRAM_SEC_0017277.
Notes: This table calculates the ratio of Failed Transfers to (Failed+Completed) Transfers. It ignores transactions labeled as "PREPARED" or 
"EXECUTED."
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Exhibit 19
Average Monthly FX Disadvantage by Corridor

(Basis Points)

Average FX Disadvantage (BPS) AUD-PHP AUD-USD EUR-USD USD-MXN USD-PHP
2019 July - - - - - 
2019 August - - - 53.1               - 
2019 September - - - 66.0               - 
2019 October - - - 65.2               - 
2019 November - 72.8 74.2               70.7               96.8               
2019 December 117.9             72.2 59.5               67.7               81.0               
2020 January 101.7             56.4 50.0               62.9               77.4               
2020 February 103.8             66.4 76.7               70.5               72.1               
2020 March 108.4             71.9 77.1               59.7               71.7               
2020 April 96.2               64.0 51.7               59.9               61.3               
2020 May - 58.4 41.8               42.5               49.0               
2020 June - 49.5 30.8               32.3               42.2               
2020 July - 37.9 35.4               32.7               43.6               
2020 August - 52.7 34.7               26.9               62.6               
2020 September - 62.6 34.3               8.7 48.8               
2020 October - 26.9 22.2               12.0               55.7               
2020 November - 25.4 22.8               19.5               62.1               
2020 December - 47.4 27.0               32.8               70.6               
Average per Corridor 105.6             54.6               45.6               46.1               63.9               

Source: Detailed ODL transaction data received from MoneyGram. SEC-LIT-EPROD-000077198, SEC-LIT-EPROD-
000075518, SEC-LIT-EPROD-000073620, SEC-LIT-EPROD-000075553, SEC-LIT-EPROD-000075486, SEC-LIT-
EPROD-000075476, SEC-LIT-EPROD-000071477, MONEYGRAM_SEC_0017277.
Notes: 
1. The FX Disadvantage is the difference between the Reuters Benchmark and the Ripple Exchange Rate expressed as a
percentage of the Ripple Exchange Rate, including the impact of the exchange fees.
2. Average Monthly FX Disadvantage is only calculated for months with over $200,000 in notional USD volume for a
particular corridor.
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Exhibit 20
Average Monthly Cost Reductions by Corridor

August 2019 - December 2020

Average Monthly Cost Reduction (BPS) AUD-PHP AUD-USD EUR-USD USD-MXN USD-PHP
FX Spread [1] -3.67 -2.77 -3.76 -3.21 -2.10
Originating Exchange Cost 0.00 0.00 -0.14 -0.37 -0.13
Receiving Exchange Cost 0.00 -0.13 -0.14 -0.01 0.00
FX Disadvantage [2] -3.67 -2.90 -4.04 -3.59 -2.23

Notes: 

Source: Detailed ODL transaction data received from MoneyGram. SEC-LIT-EPROD-000077198, SEC-LIT-EPROD-000075518, SEC-LIT-
EPROD-000073620, SEC-LIT-EPROD-000075553, SEC-LIT-EPROD-000075486, SEC-LIT-EPROD-000075476, SEC-LIT-EPROD-
000071477, MONEYGRAM_SEC_0017277.

1. The FX Spread is the difference between the Reuters Benchmark and the Ripple Exchange Rate expressed as a percentage of the Ripple 
Exchange Rate, before accounting for exchange fees.
2. The FX Disadvantage is the difference between the Reuters Benchmark and the Ripple Exchange Rate expressed as a percentage of the Ripple 
Exchange Rate, including the impact of the exchange fees.
3. All metrics are calculated using only months with over $200,000 in notional USD volume for a particular corridor.
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Average 
Percentage 

Fees
[1]** [2] [3] [4] [5]

Notional Amount $2,184.18 $10,000.00 $22,477.95 $50,000.00 $1,000,000.00

Transfer using ODL
Bitstamp Fee [1] 0.10% $2.18 $10.00 $22.48 $50.00 $1,000.00
Bitso Fee [1] 0.05% $1.09 $5.00 $11.24 $25.00 $500.00
Average ODL FX Spread [2] 0.55% $11.94 $54.68 $122.90 $273.38 $5,467.58

ODL Notional (with fees) $2,199.39 $10,069.68 $22,634.57 $50,348.38 $1,006,967.58
Total Cost Incurred (ODL) $15.22 $69.68 $156.62 $348.38 $6,967.58

Transfer using Traditional
Notional Amount $2,184.18 $10,000.00 $22,477.95 $50,000.00 $1,000,000.00
Bank Transfer Fee [3] $15.00 $15.00 $15.00 $15.00 $15.00
Average FX Spread [2] 0.01% $0.22 $1.00 $2.25 $5.00 $100.00

Traditional Notional (with fees) $2,199.39 $10,016.00 $22,495.20 $50,020.00 $1,000,115.00
Total Cost Incurred (Traditional) $15.22 $16.00 $17.25 $20.00 $115.00

Cost Difference (ODL - Traditional) $0.00 $53.68 $139.37 $328.38 $6,852.58

Source: SEC preclearance letter dated November 22, 2019, SEC-LIT-EPROD-000071389.
Notes:
[1] Percentage exchange fees based on figures in Preclearance letter, Exhibit 1, p. 21.
[2] Average FX spread is based on discussion in Preclearance letter, Exhibit 1, p. 18.
[3] Bank transfer fee is a flat fee at $15.
** Stylized example of break-even size analysis assuming no reduction in costs of using ODL versus traditional remittances.

Exhibit 21
Stylized Break-Even Analysis of ODL versus Traditional Remittance Assuming Lower Market Liquidity 

Based on Estimated, Average Numbers 

Notional Amount of Remittance in USD
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Average 
Percentage 

Fees
[1]** [2] [3] [4] [5]

Notional Amount $7,494.82 $10,000.00 $22,477.95 $50,000.00 $1,000,000.00

Transfer using ODL
Originating Exchange Fee [1] 0.05% $3.76 $5.01 $11.27 $25.07 $501.38
Receiving Exchange Fee [1] 0.05% $3.75 $5.00 $11.24 $25.00 $500.00
Average ODL FX Spread [1] 0.11% $8.24 $11.00 $24.73 $55.00 $1,100.00

ODL Notional (with fees) $7,510.57 $10,021.01 $22,525.18 $50,105.07 $1,002,101.38
Total Cost Incurred (ODL) $15.75 $21.01 $47.23 $105.07 $2,101.38

Transfer using Traditional
Notional Amount $7,494.82 $10,000.00 $22,477.95 $50,000.00 $1,000,000.00
Bank Transfer Fee [2] $15.00 $15.00 $15.00 $15.00 $15.00
Average FX Spread [3] 0.01% $0.75 $1.00 $2.25 $5.00 $100.00

Traditional Notional (with fees) $7,510.57 $10,016.00 $22,495.20 $50,020.00 $1,000,115.00
Total Cost Incurred (Traditional) $15.75 $16.00 $17.25 $20.00 $115.00

Cost Difference (ODL - Traditional) $0.00 $5.01 $29.99 $85.07 $1,986.38

Notes:
[1] Percentage exchange fees and ODL FX Spread are the average of the USD-MXN fees over the period October through December 2020.
[2] Bank transfer fee is a flat fee at $15.
[3] Average FX spread is based on discussion in Preclearance letter, Exhibit 1, p. 18.
** Stylized example of break-even size analysis assuming no reduction in costs of using ODL versus traditional remittances.

Exhibit 22
Stylized Break-Even Analysis of ODL versus Traditional Remittance Assuming Higher Market Liquidity 

Based on Estimated, Average Numbers 

Notional Amount of Remittance in USD

Sources: 
SEC preclearance letter dated November 22, 2019, SEC-LIT-EPROD-000071389. 
Detailed ODL transaction data received from MoneyGram. SEC-LIT-EPROD-000077198, SEC-LIT-EPROD-000075518, SEC-LIT-EPROD-000073620, SEC-LIT-
EPROD-000075553, SEC-LIT-EPROD-000075486, SEC-LIT-EPROD-000075476, SEC-LIT-EPROD-000071477, MONEYGRAM_SEC_0017277.
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APPENDIX C 

DATA USED IN EMPIRICAL ANALYSIS 

A. CRYPTOCURRENCY MARKET INFORMATION 

1. I use two data sources for cryptocurrency prices, trading volume, circulating 

supply, and market capitalization: CryptoCompare1 and CoinMarketCap.2 Both sources have 

been used in the academic literature.3 I use information from CryptoCompare for prices, XRP 

trading volume, and the number of exchanges on which XRP trades. I use information from 

CoinMarketCap for prices, market capitalization, and XRP’s circulating supply. For 

cryptocurrency prices, when available, I use CryptoCompare price information, and 

CoinMarketCap price information otherwise.4 The table below summarizes the main 

cryptocurrency variables used in my various analyses. 

 
1 See https://www.cryptocompare.com/. 

2 See https://coinmarketcap.com/. 

3 See, e.g., Liu, Y., A. Tsyvinski, and X. Wu, “Common Risk Factors in Cryptocurrency,” Journal of Finance, 
Forthcoming, 2021, available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3379131 at 7 (“We collect 
trading data of all cryptocurrencies available from Coinmarketcap.com. Coinmarketcap.com is a leading source 
of cryptocurrency price and volume data.”); Lyons, R., and G. Viswanath-Natraj, “What keeps stablecoins 
stable?” Working paper, May 2021 at 50 (“CryptoCompare: Price and trading volume data for currencies (based 
on a representative list of crypto exchanges).”). 

4 For example, for XRP, I use CryptoCompare for January 21, 2015-December 20, 2020, and CoinMarketCap for 
August 6, 2013-January 20, 2015. 
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B. ESTIMATION PERIODS  

2. As I explained in Section III, I implemented my regression analyses for two 

estimation periods: August 6, 2013 - December 15, 2020 (“Estimation Period 1”) and August 11, 

2015 - December 20, 2020 (“Estimation Period 2”). August 6, 2013, the first date in Estimation 

Period 1, is the first Tuesday for which XRP prices are available at cryptocurrency exchanges. 

August 11, 2015, the first date in Estimation Period 2, is the first Tuesday after Ethereum (ETH) 

started trading. Both estimation periods end on or shortly prior to December 20, 2020.5  

3. I use 28-day periods for Estimation Period 1 ending on December 15, 2020. The 

last monthly period in Estimation Period 2 has only 26 days (ending on Dec. 20, 2020). I adjust 

the returns for this last 26-day period to make it comparable to all the other 28-day periods by 

multiplying the returns by the ratio of 28/26.   

 
5 I use December 20, 2020 as the end date of my analysis period to avoid potential price effects following the SEC’s 

complaint. The anticipation of the SEC’s complaint was made public on December 21, 2020 (see, e.g., 
https://fortune.com/2020/12/21/ripple-to-be-sued-by-sec-cryptocurrency-xrp/), and the complaint was filed on 
December 22, 2020. 

Variable Description Source Field Name(s) in Dataset

Cryptocurrency Price Price (in U S  dollars) as of midnight UTC CryptoCompare when available, 
otherwise CoinMarketCap

close (CryptoCompare); 
close_usd (CoinMarketCap)

XRP Trading Volume XRP volume in previous 24 hours (in U S  dollars) CryptoCompare total_volume_total ; 
top_tier_volume_total

Cryptocurrency Market Cap "The total market value of a cryptocurrency's 
circulating supply " [1]

CoinMarketCap marketcap_usd

XRP Circulating Supply "The amount of coins that are circulating in the 
market and are in public hands " [2]

CoinMarketCap circulating_supply

Number of Exchanges on 
Which XRP Trades

Count of exchanges for which CryptoCompare has 
information on XRP trading

CryptoCompare histo_minute_start; 
volume (for determining day with positive volume)

Exhibit C.1
Cryptocurrency Variables Used in Analyses

Notes: 
[1] See  description of "Market Cap" at https://coinmarketcap com/
[2] See  description of "Circulating Supply" at https://coinmarketcap com/
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C. CRYPTOCURRENCY PRICE RETURNS USED IN REGRESSION ANALYSIS 

4. The price returns of cryptocurrencies are used in my analysis of long-run XRP 

price returns both as a dependent variable (the price return of XRP) and in the construction of the 

cryptocurrency factors (non-XRP cryptocurrencies). As I explained in Section III, I define the 

28-day price return as: Price (day t+28) / Price (day t) – 1, with prices measured at midnight 

UTC.  

5. In all my regression analyses, cryptocurrency price returns are based on 

cryptocurrency coins (i.e., excluding tokens6) with available price data throughout the relevant 

estimation period at every 28-day endpoint.7 For example, for Estimation Period 1 (Tuesday, 

August 6, 2013 to Tuesday, December 15, 2020), I examine all non-token cryptocurrencies with 

available price data every 28 days (August 6, 2013, September 3, 2013, … and December 15, 

2020).  

6. In addition, for Estimation Period 2, given the large number of potential coins – 

many of which are small and may include less reliable price information and/or are affected by 

different factors than large coins such as XRP – I further restrict the sample of coins to those 

which had a market capitalization of at least $100,000 according to CoinMarketCap on August 7, 

2015 and/or December 21, 2020.8 For comparison, on those two days, XRP market capitalization 

far exceeded that cutoff and was $260 million and $23 billion, respectively. My regression 

 
6 I use the CoinMarketCap designation of “token.” See, https://coinmarketcap.com/tokens/. 

7 I also require at each 28-day endpoint that the coin have a non-zero market capitalization because zero or missing 
market capitalization may be related to less reliable pricing information. This additional restriction results in 
one less available coin during Estimation Period 1, and 20 less available coins during Estimation Period 2.  

8 My decision to restrict the sample based on market capitalization is also supported by the academic literature. See, 
for example, Liu et al. (2021) who restrict the coins in their sample to those with a market cap of over $1 
million. Liu, Y., A. Tsyvinski, and X. Wu, “Common Risk Factors in Cryptocurrency,” Journal of Finance, 
Forthcoming, 2021, available at https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3379131. 
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analyses use 10 coins for Estimation Period 1 (August 6, 2013 to December 15, 2020),9 and 92 

coins for Estimation Period 2 (August 11, 2015 to December 20, 2020),10 including XRP, which 

are the coins that comprise my dataset for analysis.11  

D. THE RISK-FREE RATE AND OTHER FINANCIAL INDICES 

7. In my regression analysis, I examine all 28-day price returns relative to the risk-

free rate of return. I calculate the risk-free rate of return using the 1-Month Treasury Rate from 

Federal Reserve Economic Data (FRED).12 I then pro-rate the monthly treasury rate to a 28-day 

rate of return and subtract it from all return variables (i.e., for XRP, for non-XRP coins used to 

construct cryptocurrency factors, and for the non-cryptocurrency 28-day returns). 

8. I also incorporate non-cryptocurrency financial indices and commodity prices into 

my analysis. I used Bloomberg as a source for these measures. I examined the S&P 500 Index,13 

the MCSI World Index,14 and Emerging Markets equity indices;15 the Bloomberg Commodity 

Index (BCOM);16 the price of gold; and information for three major fiat currencies: U.S. Dollar 

 
9 The 10 coins’ (including XRP) market cap represent more than 99% and 76% of the market cap of all coins (tokens 

excluded) on August 4, 2013 and December 21, 2020, respectively.  

10 The 92 coins’ (including XRP) market cap represent more than 98% and 90% of the market cap of all coins 
(tokens excluded) on August 7, 2015 and December 21, 2020, respectively.  

11 See a list of the 20 largest 20 coins on August 11, 2020 in Exhibit 4, the first day of Estimation Period 2. 

12 Series DGS1MO, available at https://fred.stlouisfed.org/series/DGS1MO. 

13 An index of large capitalization equities. For more details on the index, see the Factsheet available at 
https://www.spglobal.com/spdji/en/indices/equity/sp-500/. 

14 “The MCSI World Index captures large and mid-cap representation across 23 Developed Market countries. With 
1,559 constituents, the index covers approximately 85% of the free float-adjusted market capitalization in each 
country.”  For more details on the index’s construction, see the Factsheet available at: 
https://www.msci.com/documents/10199/149ed7bc-316e-4b4c-8ea4-43fcb5bd6523. 

15 “The MCSI Emerging Markets Index captures large and mid-cap representation across 27 Emerging Markets 
countries. With 1,406 constituents, the index covers approximately 85% of the free float-adjusted market 
capitalization in each country.”  For more details on the index’s construction, see the factsheet available at: 
https://www.msci.com/documents/10199/c0db0a48-01f2-4ba9-ad01-226fd5678111. 

16 “The index is made up of 23 exchange-traded futures on physical commodities…”  For more details on the 
index’s construction, see the factsheet available at: https://data.bloomberglp.com/professional/sites/10/BCOM-
Fact-Sheet-2.pdf. 
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Index (USDX), Euro (price denominated in U.S. Dollars), and Japanese Yen (price denominated 

in U.S. Dollars). I constructed these 28-day returns in an analogous way to the cryptocurrency 

returns and subtracted from each the same risk-free rate.17 The table below summarizes the main 

non-cryptocurrency variables used in my various analyses. 

 

E. PRINCIPAL COMPONENTS ANALYSIS (PCA) IMPLEMENTATION 

9. I constructed the cryptocurrency market factors by using the principal components 

of the non-XRP returns of the coins. The PCA decomposition is based on the covariance of the 

returns of 9 and 91 coins during Estimation Period 1 and Estimation Period 2, respectively.18   

 

 
17 When constructing the 28-day returns for traditional assets and the risk-free rate, in instances where information 

was missing for a particular date, I used the preceding date on which information was available. For example, I 
used July 3, 2017 prices and indices for July 4, 2017 prices and indices that were unavailable on July 4, 2017. 

18 Specifically, I used the covariance decomposition option is Stata’s built-in pca routine. Stata is a commonly-used 
statistical package. See https://www.stata.com/manuals/mvpca.pdf. 

Variable Description Source Field Name in Dataset

Price of Gold Gold spot price (in U.S. dollars) Bloomberg XAU

Bloomberg Commodity 
Index (BCOM)

Index of commodity futures Bloomberg BCOM

S&P 500 Index S&P 500 Index Bloomberg SPX

MCSI World Index Index of equities in Developed Markets countries Bloomberg MXWO

MCSI Emerging Markets 
Index

Index of equities in Emerging Markets countries Bloomberg MXEF

Euro Price of Euro in U.S. dollars Bloomberg EURUSD

Japanese Yen Price of Japanese Yen in U.S. dollars Bloomberg JPYUSD

US Dollar Index (USDX) The value of the U.S. dollar relative to a basket of 
major currencies

Bloomberg USDX

1-Month Treasury Rate 1-Month U.S. Treasury Constant Maturity Rate Federal Reserve Economic Data 
(FRED)

DGS1MO

Exhibit C.2
Non-Cryptocurrency Variables Used in Analyses
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F. DATA ON XRP FLOWS FROM/TO RIPPLE 

10. The calculation of Ripple’s net XRP distributions – i.e., for any given period 

flows of XRP from Ripple less flows of XRP into Ripple – are based on Ripple’s reporting files 

for January 2013 – December 2020.19 The main source of data within each of these files is 

record-level data. The record-level data includes information about date, amount of XRP 

transferred, and for many (but not all) records, the “Name” and “Account ID” for the source and 

destination of the XRP transfer. In addition, the files also include monthly account balances for 

Ripple’s accounts, and monthly changes in balances are used to reconcile and supplement the 

record-level data, as detailed below. 

11. In the record-level data, the field “Delivered Amount” records the amount of XRP 

transferred. Throughout, a negative delivered amount is considered an outflow from a Ripple 

account while a positive amount is considered an inflow into a Ripple account. However, the 

data also include information on transfers between various types of Ripple accounts. Overall, 

there are three types of accounts in the data: 1) Ripple’s “Main Balance” accounts; 2) 

“Reserved” accounts; and 3) “Custody” accounts. I understand the Main Balance consist of 

Escrow and other Ripple accounts over which Ripple has control. I understand that Reserved 

accounts are XRP funds set aside by Ripple following an agreement with another party or plan to 

distribute XRP. I understand Custody accounts are administrated by Ripple on behalf of the 

entity which has control of the funds in the Custody account, and Ripple is merely providing an 

administrative service. As such, in the data there are four types of transactions: 1) between a 

Ripple (Main Balance) and a non-Ripple entity; 2) between two Ripple accounts, both of which 

 
19 The files and the range of dates used from each file are as follows: RPLI_SEC 1100595 (January 2013 – 

September 2014); RPLI_SEC 1100594 (October 2014 – December 2015); RPLI_SEC 1100596 (January 2016 - 
December 2017); RPLI_SEC 0304726 (January – December 2018); RPLI_SEC 0304724 (January – December 
2019); and RPLI_SEC 0304725 (January – December 2020). 
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are part of Ripple’s Main Balance; 3) between a Custody or Reserved account and a non-Ripple 

entity; and 4) between a Custody or Reserved account and an account which is part of Ripple’s 

Main Balance.  

12. To avoid double counting, transfers between Ripple’s Main Balance accounts are 

ignored, and are often designated in the data as “Internal.” Note that the data include records, for 

example, of a transfer from Ripple’s Main Balance to a Custody account, and then from that 

Custody account to a non-Ripple entity. As such, it’s imperative to avoid double counting the 

two records in the above example, as I understand they represent only a single distribution from 

Ripple to the non-Ripple entity (via the Custody account). 

13. The date of each distribution in the data is calculated as follows. For transfers 

involving Ripple’s Main Balance, the date on which the transfer occurred is used. For transfers 

and adjustments (further discussed below) missing an exact date, the first date of the month on 

which the distributions occurred is used.20 For transfers involving a Reserved or Custody 

account, the date on which the transfer first occurred is used.21 I understand this is also consistent 

with how Ripple reports its data.22 For example, Ripple may set up and transfer to a Custody 

account 1 million XRP on Jan. 1, 2015. The funds may stay in that account until the relevant 

non-Ripple entity directs Ripple to withdraw the XRP funds from the Custody account on May 1, 

2015. In the distribution data used for the analyses, the XRP are considered distributed on Jan. 1, 

2015, as I understand they were available for the non-Ripple entity since that day. 

 
20 Note that my analyses involving distributions are focused on the monthly frequency and as the exact timing 

during the month is not as crucial. 

21 If the information is not available for a specific Reserved or Custody account transfer, the month in which we see 
the balance changes from Ripple’s Main Balance and subsequent increase in the Reserved or Custody account is 
used.  

22 See, e.g., https://ripple.com/xrp/market-performance/ (“Total [XRP distributed] includes business development 
agreements that are still pending.”). 
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I. INTRODUCTION 

A. QUALIFICATIONS 

1. I am an economist and the Greenfield Professor of Securities Law at Harvard Law 

School. I received a Ph.D. in economics from the Massachusetts Institute of Technology, with 

fields in econometrics and finance, and a J.D. from Harvard Law School. My Ph.D. dissertation 

concerned the relationship between stock prices and financial disclosures. After law school, I 

clerked for Judge Silberman of the United States Court of Appeals for the D.C. Circuit and 

Justice Kennedy of the Supreme Court of the United States. 

2. I am also a faculty associate at the Kennedy School of Government at Harvard, a 

fellow at Columbia University’s Program on the Law and Economics of Capital Markets, a 

research associate at the European Corporate Governance Institute, and a member of the editorial 

board of the Journal of Financial Perspectives. I formerly was a member of the Board of 

Economic Advisors to the Financial Industry Regulatory Authority (“FINRA”), an academic 

fellow at FINRA, Chairperson of Harvard’s Advisory Committee on Shareholder Responsibility 

(which is responsible for advising the Harvard Corporation on how to vote shares held by its 

endowment), the ABA Task Force on Corporate Governance, the American Law Institute Project 

on the Application of U.S. Financial Regulations to Foreign Firms and Cross-Border 

Transactions, and an executive member of the American Law School section on securities 

regulation. My current curriculum vitae is listed in Appendix A. I am being compensated for my 

time on this matter at a rate of $1,250 per hour. My compensation is not contingent on the 

outcome of this case. No element of my compensation is dependent on the opinions offered in 

this case. 

3. The materials I have considered are listed in Appendix B. 
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4. This report is subject to change or modification should additional relevant

information become available which bears on the analysis, opinions, or conclusions contained 

herein. 

B. OVERVIEW OF DR.  OPINIONS

5. Ripple Labs Inc. (“Ripple”) is a San Francisco-based privately held payments

technology company that utilizes distributed ledger technology, including the cryptocurrency 

XRP, in cross-border payment technology.1 Plaintiff Securities and Exchange Commission (the 

“SEC”) alleges that defendants2 engaged in the “unlawful offer and sale of securities in violation 

of Sections 5(a) and 5(c) of the Securities Act of 1933 (‘Securities Act’) [15 U.S.C. §§ 77e(a) 

and 77e(c)].”3 The SEC presented five expert reports to support its allegations, including the 

Amended Expert Report of  served on October 13, 2021.4 

6. Dr.  main opinions can be summarized as follows:

a. Dr.  claims that Ripple and its executives directed market maker, GSR,

to purchase XRP “in a manner consistent with i) pushing prices upward, or ii)

providing a price floor to stabilize and keep prices from falling.”5 According to

Dr.  Ripple “employed trading strategies to protect the price of XRP”6

1 Ripple Labs Inc., Consolidated Financial Statements, December 31, 2014 through December 31, 2020. As of 
September 15, 2014, Ripple has been incorporated in the State of Delaware. See Ripple Labs, Good Standing 
Certificate, December 1, 2014, at 1. 

2 Defendants are Ripple, Bradley Garlinghouse, and Christian A. Larsen. 

3 First Amended Complaint, Securities and Exchange Commission v. Ripple Labs, et al., No. 1:20-cv-10832 
(S.D.N.Y. February 18, 2021), at ¶ 9. 

4 Amended Expert Report of  October 13, 2021 (hereinafter, “  Report”). 

5  Report, at ¶ 9.a. 

6  Report, at ¶ 9.b. 
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by selling XRP to purchasers “in a manner designed to minimize downward 

pressure on the price of XRP.”7   

b. Dr.  further claims that lock-up restrictions contained in certain Ripple

agreements “functioned similarly to lock-up restrictions in a traditional

company’s Initial Public Offering, and allowed Ripple to protect the price of

XRP from falling.”8 He also contends that Ripple used XRP in a similar manner

as companies use stock to incentivize employees and that XRP was used to

“fund Ripple operations[9] and to enrich Ripple’s founders, directors, and early

employees.”10

c. Finally, Dr.  claims that Ripple and its executives were incentivized to

“influence XRP prices in order to maximize the proceeds”11 and that, in

addition to Ripple’s sales of XRP, Mr. Larsen and Mr. Garlinghouse transferred

large amounts of XRP to GSR.12

C. ASSIGNMENT AND CONCLUSIONS

7. I have been asked by counsel for Ripple to assess the claims, summarized above,

made in the  Report. Before doing so, I note that there is nothing in the  Report that 

has caused me to change or alter any of the opinions I expressed in my opening report.13   

7  Report, at ¶ 9.b. 

8  Report, at ¶ 9.c. 

9 Including “a funding gap of over $800 million.” See  Report, at ¶ 9.e. 

10  Report, at ¶ 9.f. 

11  Report, at ¶ 9.d. 

12  Report, at ¶ 9.d. 

13 Expert Report of Allen F. Ferrell, October 4, 2021 (hereinafter, “Ferrell Report”). 
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8. Overall, Dr.  opinions on coordination between GSR and, respectively,

Ripple, Christian Larsen, and Bradley Garlinghouse to “buy in a manner consistent with i) 

pushing prices upward, or ii) providing a price floor to stabilize and keep prices from falling”14; 

his opinions on defendants’ alleged efforts in selling XRP (through market making firms) so as 

not to affect the price of XRP15; and his opinions on Ripple using XRP in “a similar manner as 

companies use stock”16 — a misleading and disingenuous premise — are not supported by any 

methodology or analysis that supports an opinion that these actions resulted in any sustained 

impact on the market price of XRP. In any event, Dr.  opinions are irrelevant for 

assessing whether the economic substance of XRP constituted an investment contract.17   

9. Dr.  analysis is flawed. Dr.  focuses on short-term trading patterns

that he observes on select dates. As an initial matter, Dr.  does not (and cannot) explain 

why a handful of trades on just a few cherry-picked dates would have resulted in any long-term 

impact on the market price of XRP, much less caused purchasers of XRP to have any reasonable 

expectation of profits from Ripple’s conduct. Further, Dr.  discussion of the trading 

patterns lacks rigorous empirical analysis. He merely shows charts (Figures 1 through 6) on a 

14 See, e.g.,  Report, at ¶ 9.a (“At specific times, Ripple and its executives directed GSR, a digital asset 
trading and market making firm,[footnote omitted] to buy XRP in a manner consistent with i) pushing prices 
upward, or ii) providing a price floor to stabilize and keep prices from falling.”). 

15 See, e.g.,  Report, at ¶ 9.b (“Through market making firms, Ripple sold XRP to purchasers in a manner 
designed to minimize downward pressure on the price of XRP. Ripple employed trading strategies to protect the 
price of XRP.”). 

16 See, e.g.,  Report, at ¶ 9 (“Ripple and its executives at specific times took steps to influence the price of 
XRP and their sales of XRP functioned similarly to that of a public equity offering for Ripple.”), at ¶ 53 
(“Ripple used XRP in a similar manner as companies use stock.”). 

17 See, e.g.,  Report, at ¶ 9 f (“Ripple used XRP in a similar manner as companies use stock.”). 
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11. Based on my analysis, my review of the materials listed in Appendix B, and my

general expertise and experience, I have concluded that:  

 None of the alleged short-term trading patterns and XRP price changes Dr. 

observes are lasting. Prices of XRP before and after his selected time periods do not

show any long-term, sustained effect as a result of the alleged trading patterns of

Ripple, Mr. Larsen, or Mr. Garlinghouse. The blips on the handful of days he selects

are just “noise” that drops out when viewed against the long-term price movements of

XRP.

 Dr.  allegations that Ripple and the individual defendants executed sales in a

manner designed to minimize negative price impacts on the market price of XRP,

and/or to increase its price, are not relevant to determining whether the economic

substance of defendants’ offers and sales of XRP constitute an investment contract.

o Foreign exchange or futures traders routinely manage the manner in which sales

are executed to minimize adverse price impacts. The fact that market actors

attempt to minimize the price impact associated with their sales is hardly

surprising or novel, and does not support an opinion that XRP is a security.

o Ripple has bona fide business reasons to increase the liquidity of XRP for use in

settlements.

o Dr.  opinion is based on select trading patterns on just a handful of dates

across a multi-year period; he does not and cannot offer any explanation as to how

trades by Ripple and the individual defendants on these few dates would lead

price increases”), at ¶ 34 (“I conclude that [  and ], on behalf of Ripple, sold more XRP 
when the price of XRP was increasing and relatively less when the price was decreasing on the previous day.”), 
and at ¶ 35 (“The findings from this regression analysis are also consistent with communications between 
Ripple and  where Ripple expressed a desire to sell XRP when the price of XRP increased.”). 
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unrelated purchasers of XRP to believe that they could expect profits on their 

holdings of XRP from Ripple’s efforts.   

 As the factor analysis presented in my opening report shows, the long-run prices of

XRP were influenced, not by the efforts of Ripple, but by the changes in the value of

cryptocurrencies generally; focusing, instead, on a handful of select days does not

constitute a reliable scientific methodology.

 Dr.  contention that Ripple sold XRP to fund operations or repurchase Ripple

equity is also irrelevant to whether the economic substance of those sales constitutes

an investment contract. Contrary to Dr.  assertions, sales of XRP are not

equivalent to a capital raise through a sale of securities. None of the defendants’ sales

of XRP gave the owners of XRP any right to future cash flows from Ripple, or to a

share in Ripple’s profits. As a matter of economic substance, holders of XRP are

holders of a virtual currency.

 Using XRP as a component of executive compensation is equally irrelevant to

whether the economic substance of XRP constitutes an investment contract. Such

compensation does not give the employees any contractual right to a share of Ripple’s

profits if Ripple is successful in its ongoing efforts to manage and develop its

business operations or impose any obligation on Ripple to expend ongoing efforts to

increase the price of XRP.
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II. DR.  ANALYSIS OF RIPPLE’S “EFFORTS,” DEFINED IN A

MANNER IN WHICH RIPPLE, MR. LARSEN, AND MR. GARLINGHOUSE

DISTRIBUTED XRP, IS IRRELEVANT FOR ASSESSING WHETHER XRP HAS

THE ECONOMIC CHARACTERISTICS OF AN INVESTMENT CONTRACT

A. DR.  CLAIMS OF RIPPLE’S AND MR. LARSEN’S NET PURCHASES
POSITIVELY IMPACTING XRP PRICES ARE UNSUPPORTED

12. Dr.  claims that at specific times GSR “traded in a manner consistent with

the directions from Ripple executives to increase or stabilize the price of XRP”23 or timed 

purchases to “maximize the price of XRP around large news announcements.”24 Dr.  

attempts to support his claims regarding Ripple’s alleged behavior with “plots of XRP 

transactions conducted by GSR” on six selected dates in 2016 and eleven dates in 2017.25 His 

analysis does not include any consideration of the amount of these sales as compared with the 

global (or even specific exchange) sales of XRP on that date; nor does he engage in any analysis 

of the mechanics of price discovery for XRP on those days. Moreover, he fails to analyze XRP 

price returns on the full sample of days between August 2013 and December 2020, instead 

restricting his analysis to a limited number of days that he selected. In contrast, the factor 

analysis I presented in my opening report in Section III.C, analyzed XRP price returns over the 

entire time period at issue, and did not use trading volume from a single participant such as GSR. 

Before turning to the details of his examples, I will first make several general observations 

concerning Dr.  approach.  

23  Report, at ¶ 15 (“Ripple has stated in its submissions in this litigation that Ripple and its executives ‘do not 
control the price of XRP’ and that the price of XRP is ‘not based on the efforts of Ripple.’ Yet, Ripple and its 
executives explicitly directed at least one of their market makers, GSR, to purchase or refrain from selling XRP 
at specific times with a stated intent of influencing the price of XRP. GSR traded in a manner consistent with 
the directions from Ripple executives to increase or stabilize the price of XRP as described in these emails and 
shown below.”). 

24  Report, at ¶ 17 (“Based on emails from as early as 2016, Ripple executives worked directly with GSR to 
devise trading strategies to positively influence XRP prices. In some instances, these were timed to maximize 
the price of XRP around large news announcements.”). 

25  Report, at Figure 1, Figure 2, Figure 3, Figure 4, and Figure 5. 
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period is bereft of explanation. As I demonstrated in my initial report, the long-term price of 

XRP for the period August 2013 to December 2020 is not related to Ripple’s efforts but rather to 

price movements of non-XRP cryptocurrencies. Accordingly, Dr.  report provides no 

support for a conclusion that purchasers of XRP had a reasonable expectation of obtaining profits 

from the efforts of Ripple. 

15. Dr.  analysis further lacks scientific rigor insofar as he fails to quantify

these alleged price effects, or measure their duration. He also fails to consider other factors 

outside GSR (or Ripple’s) control that could affect prices on the limited number of days he 

discusses. As I will show, the charts he presents are themselves highly incomplete. For instance, 

he only considers GSR XRP trading on behalf of Ripple on the XRP Ledger, and ignores the 

significant known amount of off-ledger trading at cryptocurrency exchanges.29 Without 

consideration of whether there was a meaningful, sustained impact on the price of XRP beyond 

the select time periods he considers, Dr.  analysis is wholly unreliable. I will turn to the 

specific flaws in each of Dr.  examples in more detail below. 

16. Example 1: Dr.  Figure 1 shows XRP transactions conducted by GSR in a

30-hour window on September 15 and 16, 2016.30 He claims that GSR did not trade in the six-

hour period prior to 1pm UTC on September 15, 2016, but thereafter began net buying at 1pm 

UTC at a time that he alleges “directly corresponds to the time that GSR was directed to trade by 

Ripple.”31 There is, however, nothing unique about this pattern in GSR’s trading on behalf of 

29 Ferrell Report, Exhibit 14 shows the number of exchanges where XRP trades occurred between August 4, 2013 
and December 20, 2020. 

30  Report, at Figure 1, (“This figure plots XRP transactions conducted by GSR in the 30-hour window on 
September 15, and 16 around Ripple’s announcements on September 15, 2016. Transactions are sourced from 
the XRP Ledger.”). I use intra-day XRP trading volume at cryptocurrency exchanges from CryptoCompare as 
the market for XRP trades. 

31  Report, at ¶ 18. 
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Ripple before and after 1pm UTC (which corresponds to 9am ET) on September 15, 2016, 

because the trading by other market participants at cryptocurrency exchanges follows a similar 

pattern. Exhibit 1 shows the trading volume of GSR and the volume of XRP trading at all 

cryptocurrency exchanges (as reported by CryptoCompare) in the six hours before and after 1pm 

UTC on September 15, 2016, and the trading volumes over the 30-hour window on September 

15 and 16, 2016, which Dr.  discusses. As I show in Exhibit 1, less than 1 percent of the 

overall market trading during the 30-hour window took place in the six hours before 1pm UTC 

and approximately 55 percent of market trading took place in the six hours after 1pm UTC.  

17. Dr.  points to a 53-percent increase in XRP’s price during six hours on

September 15 and 16, 2016 to support his claim that GSR allegedly followed Ripple’s directive 

to purchase XRP “at specific times with a stated intent of influencing the price of XRP.”32 Dr. 

 overreaches. Even if Dr.  analysis shows that GSR’s purchases coincided with a 

price increase, he does not perform any empirical assessment showing that GSR’s purchases 

contributed to this price increase. Dr.  therefore, has no basis to claim that the 53-percent 

increase in XRP’s price during this period was even related to GSR’s purchases. 

18. Even if one were to assume GSR’s net purchases did affect XRP prices, Dr.

 utilizes no methodology to determine the magnitude of the price impact of GSR’s 

trading. Nor did he consider whether trading by other market participants — such as the amounts 

of purchases and sales by participants other than Ripple (GSR), or exogenous market factors 

such as price changes in other cryptocurrency prices — could have also contributed to the price 

increase at this time. I used a square-root price impact model to approximate the potential price 

32  Report, at ¶ 15. See also  Report, at ¶ 18 (“This is a 53 percent price increase in five hours. By 
analyzing transactions publicly available on the XRP Ledger, I can confirm that GSR did in fact follow Ripple’s 
directive to purchase XRP and that the activity appears successful as the price increased dramatically.”). 
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21. Dr.  is incorrect in claiming that GSR’s trading “seems to have succeeded

in protecting XRP from dipping below $0.008 as the price did not go below this level,” but 

“reverted higher in the subsequent hour.”35 Dr.  ignores that, even though the alleged price 

floor of $0.008 was supposedly established in October 2016, XRP prices were more often below 

that price floor in November and December 2016, than they were before the alleged price floor 

was established. As I show in Exhibit 2, XRP prices were below $0.008 on approximately 42 

percent of the days in October, 60 percent of the days in November, and 100 percent of the days 

in December 2016.  

22. Moreover, Dr.  once again fails to quantify how much lower XRP’s price

would have been but for GSR’s purchases, but speculates that an XRP price of $0.008 would 

“permit [them] to maximize revenue from its own XRP sales, all else being equal.”36 Dr. 

 argument is flawed. First, even if GSR’s purchases prevented XRP prices from dipping 

below $0.008 during this one hour intra-day, as Dr.  alleges, it was at best short-lived and 

could not have affected XRP prices during the multi-year period when Ripple distributed XRP. 

Further, as my factor model demonstrates, the long-run XRP price return can be explained by 

exogenous cryptocurrency market factors that are outside Ripple’s control.37 

23. Example 3: Dr.  Figure 3 shows XRP transactions conducted by GSR on

September 25 and 26, 2016. He alleges that “GSR made several large purchases of XRP that 

both preceded and accompanied a dramatic rise in the price of XRP of over 15 percent within 24 

hours.”38 Dr.  graph shows GSR purchases coincided with price increases, but he did not 

35  Report, at ¶ 20. 

36  Report, at ¶ 19. 

37 Ferrell Report, at ¶¶ 91-99. 

38  Report, at ¶ 23. 
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no conclusions can be drawn regarding Mr. Larsen’s trading over time or as a whole as a 

scientific or logical matter. Dr.  nonetheless alleges that Mr. Larsen’s purchases of XRP 

“are consistent with selection of an opportune time to purchase XRP to provide support similar 

to implementing a price floor to keep the price of XRP from further declining.”47 Dr.  

opinions are flawed for several reasons. 

28. First, even considering only the cherry-picked time, exchange, and trading pair 

that Dr.  considered, there is no relation between GSR’s transactions on behalf of Mr. 

Larsen and the daily XRP/BTC price return at Poloniex during this time period. As I show in 

Exhibit 5, there is no directional relation between the daily XRP price returns and Mr. Larsen’s 

buying and selling activity. For example, daily XRP/BTC price returns decreased by 

approximately 15 percent on June 2, 2017, a day when GSR sold XRP on behalf of Mr. Larsen, 

but XRP/BTC price returns also decreased by approximately 11 percent on June 10, 2017, a day 

when GSR purchased XRP on behalf of Mr. Larsen.  

29. Further, on 90 percent of the days between April 15, 2017 and March 18, 2018, 

when GSR executed trades on behalf of Mr. Larsen, Mr. Larsen’s trading volume, measured as 

total purchases and sales of XRP/BTC, was less than 0.5 percent of total trading volume on 

Poloniex and less than 0.1 percent of the XRP/BTC trading volume at cryptocurrency exchanges 

and reported by CryptoCompare.48 Between June 2 and June 15, 2017, Mr. Larsen’s volume was 

at most 1 percent and often less than 0.5 percent of total Poloniex XRP/BTC volume and at most 

0.2 percent of overall cryptocurrency exchange volumes. There were many other market 

participants trading XRP/BTC during this time at Poloniex and at other cryptocurrency 

 
47  Report, at ¶ 28. 

48 I calculate Mr. Larsen’s trading volume as the total purchases and sales. 
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exchanges. Dr.  fails to take into account that trading by other market participants could 

also have contributed to the contemporaneous XRP/BTC prices. The approximate price impact, 

if any, of GSR’s purchases and sales during this period was modest compared to the daily 

XRP/BTC return at Poloniex as I show in Exhibit 5. 

30. Finally, Dr.  also claims that defendants’ actions implemented, or were 

consistent with implementing, a “price floor.”49 Dr.  offers no evidence to support his 

contention that a price floor was in fact being created, or even that defendants’ actions caused the 

alleged price floor. Dr.  relies on the assumption that the actions of a single market 

participant were causing the purported changes in the price of XRP. That is a baseless 

assumption considering how little of the total XRP trading volume defendants accounted for. 

31. Taken together, my analysis shows that Dr.  analysis is unreliable and 

does not support his claims that GSR trading caused XRP price changes. Moreover, Mr. Larsen’s 

decisions to buy or sell his XRP holdings are distinct from those of Ripple and are irrelevant to 

assessing the economic substance of an investment contract. 

B. DR.  ALLEGATIONS THAT RIPPLE, IN COORDINATION WITH GSR, TIMED 
XRP SALES TO “MINIMIZE THE NEGATIVE SELLING IMPACT ON THE PRICE OF 
XRP” ARE NOT UNIQUE TO INVESTMENT CONTRACTS  

32. Dr.  claims that “from January 2015 to at least September 2019, GSR 

appears to carefully time when XRP would be sold so as to minimize the negative selling impact 

on the price of XRP” and also that “Ripple turned to its programmatic selling partners to 

implement its XRP selling strategy.”50  

 
49  Report, at ¶ 9.a, ¶ 19 (Ripple),  Report, at ¶ 28 (Larsen). 

50  Report, at ¶ 29 and ¶ 32. 
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33. Defendants’ alleged strategy of minimizing the potential price impact of their 

sales is irrelevant for assessing whether XRP is an investment contract because there are 

examples of other large holders of an asset that distribute the asset in a controlled manner so as 

not to affect prices.    

34. For example, the use of algorithms to execute institutional trades in foreign 

exchange (“FX”) or futures markets is designed to minimize the potential impact of sales: 

a. “FX algorithmic trading and automated pricing has surged in the last year as 
traders seek best execution and minimal market impact, according to the head of 
Bloomberg’s FX electronic trading platform.”51 
 

b. “In institutional FX markets, implementation shortfall algorithms will try to 
avoid slippage and limit a large orders market impact by creating numerous child 
orders from the main or parent order. It will then spread those smaller orders 
across various execution venues and sources of liquidity. Such execution 
strategies also take account of the cost and or benefits of crossing the bid-offer 
spread.”52 
 

c. “Our suite of intelligent algorithms is designed to access liquidity, mitigate 
market impact and optimize your performance, by reacting rapidly to market 
dynamics. Our algorithms can also be customized in line with your execution 
goals. This guide is designed to help you identify the right algorithm for your 
specific requirements. It covers our global suite and provides an overview of 
each FX algorithm as well as when and how to use it.”53 
 

d. Futures trading uses “Execution Algos facilitate the next step in the process, 
where the trader has already decided what to trade and in what direction, but not 
necessarily when to trade it. These execution algorithms choose the timing of the 
predetermined trades. This benefits traders by minimizing trade slippage and 
market impact.”54 
 

 
51 Smith, A., “FX Algos and Auto-Pricing on the Rise as Traders Look to Minimize Market Impact, Says Bloomberg 

FXGO Head,” The Trade News, June 18, 2021, https://www.thetradenews.com/fx-algos-and-auto-pricing-on-
the-rise-as-traders-look-to-minimise-market-impact-says-bloomberg-fxgo-head/. 

52 Sinden, D., “Citi Launches a New Suite of Futures Trading Algos,” Finance Feeds, January 22, 2021, 
https://financefeeds.com/citi-launches-new-suite-futures-trading-algos/. 

53 “A Guide to UBS Algorithms, UBS Electronic Execution - FX,” UBS, August 2019, at 3. 
54 Signorelli, J., “Futures Traders Use Execution Algorithms for Alpha and Timing,” Futures Magazine, January 6, 

2020, http://www futuresmag.com/2020/01/06/futures-traders-use-execution-algorithms-alpha-and-timing. 
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e. “Execution algorithms [in futures] are not designed to generate trading 
decisions—the ‘what,’ ‘why’ and ‘when’—but rather the ‘how’ so as to 
minimize execution risk that could negate any trading alpha identified with the 
trade idea.”55 

35. The use of block trades is another example where market participants use a 

particular strategy to minimize the price impact of their trading. As Harris (2003) explains, 

“[l]arge traders often have a significant impact on prices.”56 Exchanges such as CME or ICE 

have specific rules for the execution of large trades.57  

36. There is, therefore, nothing unique about defendants’ decision to execute their 

trades through GSR so as to minimize price impact. Indeed, it would be surprising if a large 

holder of an asset wishing to sell did not care about minimizing the price impact associated with 

those sales. Thus, Dr.  characterization of defendants’ strategy of trading in a manner 

designed to minimize the price impact on XRP leads nowhere as such behavior by market 

participants is not unique to securities. Indeed, these trading practices often fall under the rubric 

of “best execution,” which includes an attempt to minimize the negative price impact associated 

with a particularly sized trade.58 

37. In Figure 6, Dr.  analyzes 18 days during which  and  

 had respective 

 
55 Wood, G. “Transaction Cost Analysis for Futures,” CME Group, June 2011, at 35, 

https://www.cmegroup.com/education/files/TCA-4.pdf. 

56 Harris, L., Trading & Exchanges: Market Microstructure for Practitioners, Oxford University Press, 2003, at 322. 

57 See, e.g., “Market Regulation Advisory Notice,” CME, https://www.cmegroup.com/rulebook/files/cme-group-
Rule-526.pdf. 

58 See, e.g., Harris, L., Trading & Exchanges: Market Microstructure for Practitioners, Oxford University Press, 
2003. See also, Sinden, D., “Citi Launches a New Suite of Futures Trading Algos,” Finance Feeds, January 22, 
2021, https://financefeeds.com/citi-launches-new-suite-futures-trading-algos/. Signorelli, J., “Futures Traders 
Use Execution Algorithms for Alpha and Timing,” Futures Magazine, January 6, 2020, 
http://www futuresmag.com/2020/01/06/futures-traders-use-execution-algorithms-alpha-and-timing. Wood, G. 
“Transaction Cost Analysis for Futures,” CME Group, June 2011, at 35, 
https://www.cmegroup.com/education/files/TCA-4.pdf. 
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tenures as programmatic sellers, and claims that they allegedly coordinated with Ripple to 

execute “XRP sales in a manner consistent with stopping or reducing sales to mitigate impact 

when XRP prices are declining.”59 Dr.  analysis is fundamentally flawed for at least 

three reasons. 

38. First, Dr.  ignores any confounding factors, such as the relation between 

XRP price returns and returns of cryptocurrencies more generally. As I show in Exhibit 6.A., 

daily Bitcoin and XRP price returns are correlated over this period (the correlation is 87 percent). 

Indeed, this is consistent with the factor model I presented in my opening report, which also 

demonstrates that the long-run XRP price return can be explained by exogenous cryptocurrency 

market factors that are outside Ripple’s control.60 

39. Second, Dr.  draws his conclusions based on 18 days but fails to show that 

the time period he has chosen is in fact representative of the entire period when  and 

 were active as programmatic sellers. I analyze overall trading from November 2014 to 

January 2017 and from June 2017 to at least September 2019, the period when Ripple enlisted 

, and the period when Ripple enlisted , namely September 2017 to at least 

September 2019.61 Notably, this longer time period contains a number of other days with a more 

than 10-percent decline in XRP price return during each of the respective periods which Dr. 

 did not analyze. 

40. Third, as I show in Exhibit 6.B, during the period when  and  

were enlisted by Ripple there is effectively no difference in the percentage of ’s average net 

sales to trading volume on days when the XRP return exceeded a 10-percent decline compared to 

 
59  Report, ¶ 32. 

60 Ferrell Report, at ¶¶ 91-100. 

61  Report, at ¶ 32 and Figure 6. I used the data Dr.  provided in his backup for my analysis. 
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regression, I use the same number of lags on imbalance and return controls and the same 

normalization as in Dr.  regression.66   

45. I implemented my return regressions for the period from January 2015 to 

September 12, 2019. Exhibit 7, column A.3. (without the contemporaneous imbalance) and in 

column A.4. (with the contemporaneous imbalance).67 Using this regression specification, I find 

that none of the coefficients on current imbalances, prior imbalances, or prior returns are 

statistically significant at the 5-percent level. Dr.  therefore, has no basis for his claim 

that “Ripple systematically directed sales of XRP in a manner that was consistent with seeking to 

minimize the negative impact of sales on XRP prices.”68 In order for this claim to be true, the 

regression coefficient on the imbalances must be statistically significant, and my return 

regression specification demonstrates that this is not the case. Dr.  also has no basis for his 

claim that “these sellers, on behalf of Ripple, sold more XRP when the price of XRP was 

increasing and relatively less when the price was decreasing on the previous day,” and thus 

“were able to use rising XRP returns and increased demand to mitigate any potential negative 

effect of its XRP sales and thus keep XRP prices high.”69 In order for this claim to be true, the 

 
 Report, at Table 1 (“Imbalance is defined as the number of XRP purchased minus number of XRP sold 

per day by  and  on behalf of Ripple, normalized by dividing by the average daily 
circulating supply of XRP over the previous 30 calendar days.”) and Chordia, T., and A. Subrahmanyam, 
“Order imbalance and individual stock returns: Theory and evidence,” Journal of Financial Economics 72, 
2004, at 494 (“Order imbalance is scaled by the total number of trades or by the total dollar trading volume so 
as to eliminate the impact of total trading activity.”). 

66  Report, at ¶ 34 (“Lagged 5-day returns and imbalances are added as controls.”). 

67 The time period from January 1, 2015 and September 12, 2019 corresponds to Dr.  analysis in  
Report, Table 1. 

68  Report, at ¶ 35. 

69  Report, at ¶ 34 (“I conclude that these sellers, on behalf of Ripple, sold more XRP when the price of XRP 
was increasing and relatively less when the price was decreasing on the previous day. By selling more XRP the 
day after XRP prices rise  and , on behalf of Ripple, were able to use rising XRP returns 
and increased demand to mitigate any potential negative effect of its XRP sales and thus keep XRP prices 
high.”). 
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48. Dr.  purports to show cumulative transfers out of wallets owned by Mr.

Garlinghouse or Mr. Larsen and claims that they made significant use of GSR’s liquidity 

extraction services. Dr.  fails to explain the economic relevance of whether Mr. Larsen 

and Mr. Garlinghouse used GSR to sell XRP to assessing whether the “economic reality” of XRP 

constitutes an investment contract. Even assuming that Dr.  analysis of cumulative funds 

is accurate, his analysis is conceptually flawed for the following reasons: 

49. Dr.  claims that the “contract provisions suggest that Larsen and

Garlinghouse employed the services of GSR to minimize the negative impact their XRP sales 

could have on XRP prices.”72 As I alluded to above, selling an asset to minimize the negative 

impact is part of the best execution strategy of many sellers and is not unique to sales of 

securities or (even if true) to sales by Mr. Garlinghouse and Mr. Larsen. 

50. Also, Dr.  claim that these sales were intended to minimize a potential

negative impact on XRP prices presumes that Mr. Larsen and Mr. Garlinghouse have some 

economic control over the cumulative XRP transfers in Dr.  analysis.73 But, as I explain 

below, Mr. Larsen and Mr. Garlinghouse placed no restriction on the amount of XRP or the 

timing of the intermediary transfers. In fact, Dr.  recognizes that the control of the original 

holder decreases after the original transfer.74 

72  Report, at ¶ 36. 

73  Report, at ¶ 38 (“If one traces these out as far as seven hops, the total amount that Larsen transferred to 
GSR could be as high as 1.9 billion XRP ($599 million).”). Dr.  discusses tracing of Mr. Larsen’s trades 
up to 7 hops, but his backup includes up to 13 hops. He claims that he excludes “traces beyond 13 hops because 
they are too small to show up in the charts and tables.” See Dr.  backup, (SEC-LIT-EPROD-001851401). 

74  Report, at ¶ 38 (“When analyzing blockchain transactions over multiple hops, the certainty that the initial 
owner of funds still controls them decreases as the number of hops increases.”). 
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51. Exhibit 8 shows an example of an “indirect” XRP transfer from Mr. Larsen’s

wallet that reached GSR after three hops.75 The example shows an initial transfer of 20 million 

XRP from Mr. Larsen to another participant on May 22, 2017. On October 23, 2017 — more 

five months later — this participant transferred 2,083,333 XRP to yet another anonymous market 

participant, who then transferred a slightly smaller amount, 2,083,313, to GSR, almost a year 

later, on March 26, 2018. This “final-hop” reaches GSR after 307 days or almost one year after 

the original transfers by Mr. Larsen. In contrast, a direct transfer from Mr. Larsen to GSR 

typically reaches GSR within minutes on the day.  

52. Exhibit 8 also shows an example of an “indirect” XRP transfer from Mr.

Garlinghouse wallet that reaches GSR after two hops. This example shows an initial transfer of 

31.2 million XRP from Mr. Garlinghouse to another, anonymous participant on June 10, 2010. 

On August 7, 2020, this participant transferred approximately 10 million XRP to GSR. This 

transfer reaches GSR after approximately 60 days.  

53. Dr.  fails to demonstrate that either Mr. Larsen or Mr. Garlinghouse

controlled or benefitted from the sales or transfers of XRP once it left their possession. As Dr. 

 acknowledges “the certainty that the initial owner of funds still controls them decreases 

as the number of hops increases.”76 Moreover, XRP is a fungible virtual currency. Dr.  did 

not perform any analysis to show that subsequent transfers of XRP were related to the XRP 

owned by Mr. Larsen or Mr. Garlinghouse, or that the process of intermediary transfers was 

controlled by them. For example, other parties could have continued to receive XRP from other 

sellers, which they could have sent to yet another party or to GSR. Taken together, this means 

75 Dr.  did not provide any backup on his tracing algorithm, which he claims to be proprietary. I am not 
providing any opinion on the accuracy of his tracing methodology. 

76  Report, at ¶ 38 (“When analyzing blockchain transactions over multiple hops, the certainty that the initial 
owner of funds still controls them decreases as the number of hops increases.”). 
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shareholders.”79 Investors in IPOs “wish to maximize share price performance” and “IPOs are 

ideal opportunities for investors to obtain a sizeable stake in companies.”80 By virtue of owning 

shares in a company, investors in an IPO are entitled to a share of a company’s profits. In 

contrast, institutional XRP purchasers that agreed to lock-up provisions were not shareholders of 

Ripple. Moreover, as I discussed before and discuss below, none of Ripple’s contracts with 

institutional XRP purchasers entitled those purchasers to a share of Ripple’s profits should 

Ripple be successful in its ongoing efforts to manage and develop its business operations, nor do 

the contracts impose any obligation on Ripple to expend ongoing efforts on behalf of those 

purchasers to increase the price of XRP.81 This is also true for the institutional purchasers 

analyzed by Dr.  Dr.  cites agreements with various wholesale purchasers and 

market makers, such as  

82 As I show below, none of these contracts obligate Ripple to generate any returns for 

these holders of XRP; they do not entitle them to receive future cash flows from Ripple or any 

other source, and they confer not right to share in Ripple’s profits.  

57.  and  contracts with XRP II, LLC (“XRP II”) are purchase

and sale agreements for a product and would fall into the “Contracts with Wholesale Purchasers” 

category of contracts I analyzed in my opening report.83  Master 

Purchase Agreements with XRP II describe the relationship between the parties as an arms-

length transaction: “[n]othing in this Agreement will be construed as creating an employer-

79 Field, L., and G. Hanka, “The Expiration of IPO Share Lockups,” The Journal of Finance 56 (2), April 2001, 471-
500, at 471. 

80 Geddes, R., IPOs and Equity Offerings, Butterworth-Heinemann – The Securities Institute, 2003, at 3. 

81 Ferrell Report, at ¶ 34 and ¶ 41. 

82  Report, at ¶¶ 42-43. 

83 Ferrell Report, at ¶¶ 35-41. 

Case 1:20-cv-10832-AT-SN   Document 775-23   Filed 01/13/23   Page 31 of 53



Case 1:20-cv-10832-AT-SN   Document 775-23   Filed 01/13/23   Page 32 of 53



 

30 

Highly Confidential 

Ripple, in turn, agreed to pay  in XRP.91 “Immediately upon the Ripple’s 

delivery of the XRP Incentive to  all title to and risk of loss related to such XRP passes 

to ”92  marketing and incentive contract is a transactional service contract 

between two parties and does not entitle  to a share of Ripple’s profits.  

59. The contract between Ripple and  Dr.  cites is a programmatic 

market maker agreement, which is the same agreement I analyzed in my opening report93 and 

found that “unlike the private equity ownership contracts, the contracts with market makers do 

not give these entities any contractual right to a share of Ripple’s profits if Ripple is successful in 

its ongoing efforts to manage and develop its business operations or impose any obligation on 

Ripple to expend ongoing efforts to increase the price of XRP. Regardless of whether Ripple’s 

efforts are ultimately successful, the market maker, such as  … has a contractual right 

to the specified compensation if the market maker performs its obligations under the 

agreement.”94 

60. The contract with  does not “give  any contractual 

right to a share of Ripple’s profits if Ripple is successful in its ongoing efforts to manage and 

develop its business operations or impose any obligation on Ripple to expend ongoing efforts to 

increase the price of XRP. In this sense, it is similar to an entity purchasing diamonds from De 

 
91  and Ripple Labs, XRP Incentive Agreement, May 24, 2019 (RPLI_SEC 0298094, at 094). 

92  and Ripple Labs, XRP Incentive Agreement, May 24, 2019 (RPLI_SEC 0298094, at 095). 

93  and Ripple Markets, Market Maker and Programmatic Market Activity 
Agreement, February 14, 2017 (RPLI_SEC 0899145); Ferrell Report, at ¶¶ 46-51. 

94 Ferrell Report, at ¶ 51. 
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Beers or barrels of oil from Exxon Corporation.”95 Nothing Dr.  says changes this opinion 

I expressed in my opening report. 

61. Lock-up provisions are also not unique to investment contracts. For example, art 

dealers use contractual terms that prevent buyers from reselling art for a fixed period of time.96 

This provision does not mean that art is a security or has the economic substance of a security. 

Certain homeowner associations have various rental restrictions, including “a mandatory waiting 

period; i.e., someone must own a unit for one year before renting it out.”97 This provision does 

not mean that the homes are securities or have the economic substance of a security. Some 

employment contracts contain a non-compete clause, where an employee cannot work for a 

competitor in the same industry for a certain amount of time.98 Such provisions do not mean that 

the employment contracts have the economic substance of a security. 

62. Therefore, Ripple’s use of lock-up provisions, even if the lock-up was to limit 

immediate supply in the market, is irrelevant to assess whether XRP is an investment contract 

because it cannot be used to distinguish between investment and non-investment contracts. 

V. DR.  CLAIMS ABOUT XRP BEING USED IN A SIMILAR MANNER 
AS COMPANIES USE STOCK IS IRRELEVANT FOR ASSESSING WHETHER 
XRP HAS THE ECONOMIC SUBSTANCE OF AN INVESTMENT CONTRACT 

63. I demonstrated before that the economic substance of the various contracts Ripple 

entered into for the distribution of XRP are not similar in their economic substance to contracts 

 
95 Ferrell Report, at ¶ 41. 

96 “Dealers Try to Repel Speculators by Making Buyers Agree Not to Flip Their Art. But Can Those Contracts 
Actually Be Enforced?” ArtNet News, November 18, 2020, https://news.artnet.com/art-world/galleries-legal-
resale-clauses-1924336. 

97 “Can an HOA Restrict Rentals? (Spoiler Alert: Yes)” Million Acres, December 16, 2019, 
https://www.millionacres.com/real-estate-investing/rental-properties/can-hoa-restrict-rentals-spoiler-alert-yes/. 

98 See, e.g., “How Noncompete Clauses Keep Workers Locked In,” The New York Times, May 13, 2017. 
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entered into by Ripple that created various equity and debt obligations. None of Ripple’s 

contracts for the distribution of XRP entitles the holder of XRP to a share of Ripple’s profits if 

Ripple is successful in its ongoing efforts to manage and develop its business operations and 

none of these contracts require Ripple to expend ongoing efforts to increase the price of XRP.99   

64. For example, the executive compensation packages resulted in employees, as part 

of their compensation for their services, owning an asset (subject to various conditions such as 

vesting). Unlike the private equity ownership contracts, the compensation contracts do not give 

the employees any contractual right to a share of Ripple’s profits if Ripple is successful in its 

ongoing efforts to manage and develop its business operations or impose any obligation on 

Ripple to expend ongoing efforts to increase the price of XRP.100   

65. The fact that Ripple may have used the proceeds of its sales of XRP to help fund 

its own operations does not change the economic substance of the transaction or create any 

obligations on the part of Ripple to share its profits with the purchasers of XRP. Therefore, Dr. 

 claims about XRP being used in a similar manner as companies use stock is irrelevant 

for assessing whether XRP has the economic characteristics of an investment contract. 

66. Even though sales of XRP generate revenue for Ripple’s business, as Dr.  

suggests, the sale of an asset, even if the seller uses it to fund other activities, does not create a 

relationship in which the buyer receives a right to future profits from the seller, or in which the 

seller is obligated to work to generate a future return on that asset. For example, de Beers sales of 

diamonds or Exxon Corporation sales of barrels of oil generates cash for these entities, but that 

 
99 Ferrell Report, at Section II.C. 

100 Ferrell Report, at Section II.C. 
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does not give diamonds or oil the economic substance of securities. XRP does not do that either, 

and Dr.  does not attempt to argue otherwise. 
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Activity Period (UTC) Volume in Time Period Share of Volume (%) Volume in Time Period Share of Volume (%)

07:00 to 13:00 0 0% 18909793 1%
13:00 to 19:00 21,038,351 30% 1,572,842,549 55%

Total Time Period 69,917,897 100% 2,841,556,077 100%

Sources: Backup Materials; SEC-LIT-EPROD-001847955; SEC-LIT-EPROD_001849640; CryptoCompare.
Notes:

[3] Total Time Period is 06:00 UTC September 15, 2016 to 13:00 UTC September 16, 2016.

[2] GSR volume equals the total purchases plus sales by GSR on the XRP ledger. Exchange volume is the total volume at cryptocurrency exchanges reported by
CryptoCompare.

Intra-Day Trading Volume on September 15, 2016
Exhibit 1

[1] Share of volume is the share of the GSR or the exchange volume during the time period divided by the total GSR or the total exchange volume (reported by
CryptoCompare) from 06:00 UTC September 15, 2016 to 13:00 UTC September 16, 2016.

GSR XRP Ledger Cryptocurrency Exchanges
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Exhibit 2

Percentage of Days With XRP Prices Lower Than $0.008

Source: SEC-LIT-EPROD-001848656.
Note: Percentage of Days is the percentage of days with a daily low price below $0.008.
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Date Range XRP Price Return
9/23-9/24 7.6%
9/25-9/26 8.2%
9/27-9/28 13.6%

Exhibit 3
XRP Price Returns

September 23, 2016 - September 28, 2016

Source: SEC-LIT-EPROD-001848656.
Notes:
[1] All returns are from close-to-close price of XRP.
[2] Close is the XRP price as of midnight UTC.
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Hour Before
and After

GSR
"Reversal"

GSR XRP
Purchases

GSR XRP
Sales

GSR Net
Purchases and

Sales
XRP Hourly

Return
Cumulative

Hourly Return

-5 187,318 -254,456 -67,138 -0.2% -0.2%
-4 749,000 -959,553 -210,552 -0.4% -0.7%
-3 647,039 -413,843 233,196 -0.1% -0.7%
-2 1,838,348 -2,265,589 -427,241 4.8% 4.1%
-1 399,628 -3,124,961 -2,725,333 2.0% 6.2%
1 1,883,720 -401,119 1,482,601 1.0% 1.0%
2 1,005,048 -57,915 947,134 3.3% 4.4%
3 1,229,106 -400,707 828,399 -1.5% 2.8%
4 3,950,235 -475,237 3,474,999 -2.6% 0.2%
5 5,822,582 -283,410 5,539,172 -3.4% -3.2%

Exhibit 4
GSR Purchases and Sales and Hourly XRP Returns

April 11, 2016

Sources: Backup Materials; SEC-LIT-EPROD-001847955; SEC-LIT-EPROD_001849640; CryptoCompare.
Note: The thick blue line corresponds to the 0th hour or 9:00am UTC when GSR allegedly reversed their trading according
to Dr. See Report, Figure 4 and ¶ 24 ("Instead of net selling, XRP began net buying around 9:00am UTC.")
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Date Range Shown in Dr.
Figure 5

GSR Net Purchases of
XRP/BTC at Poloniex Daily XRP/BTC Return

Absolute Value of Net
Purchases of GSR as
Percentage of Volume

Approximate Price
Impact of Mr. Larsen
Purchases and Sales

06/02/17 -363,155 -15.33% 0.11% -0.26%
06/03/17 -465,792 -1.75% 0.21% -0.49%
06/04/17 -310,157 0.88% 0.17% -0.29%
06/05/17 -280,636 -7.63% 0.27% -0.17%
06/06/17 -442,544 -8.15% 0.26% -0.37%
06/07/17 -311,241 3.20% 0.15% -0.20%
06/08/17 -281,308 -0.07% 0.21% -0.18%
06/09/17 -408,377 -1.98% 0.34% -0.27%
06/10/17 758,667 -10.56% 0.44% 0.38%
06/11/17 366,759 2.41% 0.32% 0.32%
06/12/17 1,497,937 1.29% 0.95% 0.48%
06/13/17 0 4.61% 0.00% 0.00%
06/14/17 0 9.73% 0.00% 0.00%
06/15/17 0 -4.78% 0.00% 0.00%

GSR's Net XRP Purchases on Behalf of Mr. Larsen at Poloniex
Exhibit 5

Sources: CIRCLE_00001699; SEC-LIT-EPROD-001849685 to SEC-LIT-EPROD-001849715; GSR00000101 to GSR00000103; RPLI_SEC 0679467;
Poloniex.
Notes:
[1] Daily Return is the return from the closing price on the previous day. Close is the XRP price as of midnight UTC.
[2] Net purchases is GSR's purchases minus sales of XRP/BTC at Poloniex. Volume is XRP/BTC volume at Poloniex.
[3] Price impact uses the formula based on Bouchaud, J., J. Bonart, J. Donier and M. Gould, Trades, Quotes and Prices: Financial Markets Under the
Microscope, Cambridge University Press, 2018, at 235-237, and Donier, J., and J. Bonart, “A Million Metaorder Analysis Impact on the Bitcoin,” Market
Microstructure and Liquidity 1(2), 2015.
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Date Range Number of Days

Ratio of Average Daily Net
Sales to Average Daily

Volume

Ratio of Average Daily Net
Sales to Average Daily

Volume

11/1/2014 to 1/31/2017 39 3.30% 3.26%
6/1/2017 to 9/12/2017 7 0.11% 0.14%
9/13/2017 to 9/30/2019 31 0.10% 0.08%

Note: The date ranges correspond to Dr. date ranges when GSR was active.

Comparison of Net GSR Sales on Negative Return Days to Overall
Exhibit 6.B.

Day with Negative Return of More than 10% Overall

Sources: GSR00000101 to GSR00000103; RPLI_SEC 0679467; CryptoCompare; CoinMarketCap.
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[1] [2] [3] [4] [1] [2] [3] [4]
Constant -2.26 *** -2.25 *** 0.00 0.00 -0.00 *** -0.00 *** 0.00 0.00

(0.37) (0.37) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Return (t) -4.94 0.01

(8.43) (0.01)
Return (t-1) -14.96 *** -14.60 *** 0.07 0.07 -0.01 -0.01 0.07 0.07

(5.01) (4.87) (0.07) (0.07) (0.01) (0.01) (0.07) (0.07)
Return (t-2) -6.89 -6.59 0.06 0.06 -0.01 -0.01 0.06 0.06

(4.19) (4.09) (0.09) (0.09) (0.01) (0.01) (0.09) (0.09)
Return (t-3) -0.02 -0.01 0.00 0.00 0.01 0.01 0.00 0.00

(3.73) (3.69) (0.03) (0.03) (0.00) (0.01) (0.03) (0.03)
Return (t-4) -2.59 -2.59 0.00 0.00 0 0 -0.01 -0.01

(3.54) (3.57) (0.03) (0.03) (0.00) (0.00) (0.03) (0.03)
Return (t-5) 0.06 0.27 0.04 0.04 0 0 0.04 0.04

(3.37) (3.33) (0.04) (0.04) (0.00) (0.00) (0.04) (0.04)
Imbalance (t) -25.37 0.07

(44.60) (0.06)
Imbalance (t-1) 0.45 *** 0.45 *** 8.25 19.72 0.32 *** 0.31 *** 0.12 0.09

(0.07) (0.07) (20.87) (26.57) (0.07) (0.07) (0.07) (0.08)
Imbalance (t-2) 0.06 0.06 16.85 18.33 0.21 *** 0.21 *** -0.06 -0.08

(0.05) (0.05) (20.30) (20.48) (0.06) (0.06) (0.06) (0.06)
Imbalance (t-3) 0.03 0.03 -5.09 -4.38 0.10 0.10 0.010 0.010

(0.05) (0.05) (15.23) (15.44) (0.06) (0.06) (0.05) (0.05)
Imbalance (t-4) 0.04 0.04 22.79 23.76 0.16 *** 0.16 *** 0.12 * 0.11 *

(0.05) (0.05) (17.10) (17.35) (0.04) (0.04) (0.06) (0.06)
Imbalance (t-5) 0.09 ** 0.09 ** 4.35 6.51 0.07 * 0.07 * -0.06 -0.07

(0.04) (0.04) (16.24) (17.16) (0.04) (0.04) (0.07) (0.07)
Observations 1424 1424 1424 1424 1424 1424 1424 1424
Adjusted R2 0.29 0.29 0.01 0.01 0.51 0.51 0.01 0.01

[A]: Normalized by Circulating Supply [B]: Normalized by Volume

Exhibit 7
Regressions of Imbalances and XRP Price Returns

Imbalance Return ReturnImbalance

Sources: 00000101; 00000102; 00000103; RPLI_SEC 0679467; SEC- -E-0047622; SEC-LIT-EPROD-001848656
Notes:
[1] Standard errors are robust to heteroskedasticity
[2] * indicates significance at the 10% level, ** at the 5% level, *** at the 1% level
[3] Following Dr methodology, when I normalize by the circulating supply in columns A 1 - A 4, imbalances are scaled by 100,000 in the imbalance regressions but not in the return regression See,

Table 1
[4] When I normalize by the volume, in columns B 1 - B 4, imbalances are scaled by 100,000 in the imbalance regressions and the return regression
[5] In the volume-normalized columns imbalances are scaled up by 100,000
[6] Volume is the total amount of currency exchanged as either a buy or sell according to CoinMarketCap
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Hop
Number From Address ID From Address

Timestamp of
Transferred Units

Units of XRP
Transferred

Destination
Address ID Destination Address

Units of
XRP

Traced by
Dr.

Cumulative
Number of Days
From Larsen or

Garlinghouse
Wallet Transfer

1 Larsen (Active) 5/22/17 6:30 PM 20,000,000 Another Party 2,083,313 0
2 Another Party 10/23/17 7:01 PM 2,083,333 Another Party 2,083,313 154
3 Another Party 3/26/18 2:45 AM 2,083,313 GSR 2,083,313 307

1 Garlinghouse (XRP Award 3) 6/10/20 6:45 PM 31,249,900 Another Party 9,999,900 0
2 Another Party 8/7/20 5:56 PM 9,999,900 GSR 9,999,900 58

Sources: SEC-LIT-EPROD-001851401; SEC-LIT-EPROD-001851404; SEC-LIT-EPROD-001851408; SEC-LIT-EPROD-001851409
Note: SEC-LIT-EPROD-001851408 and SEC-LIT-EPROD-001851409 do not include the address IDs for the wallets in between the initial Garlinghouse and Larsen wallets and final destination wallet When the Address ID has not been
provided, "Another Party" is indicated above

Exhibit 8
Examples of Alleged Indirect Transfers of XRP from Mr. Larsen and Mr. Garlinghouse to GSR Traced by Dr.
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COURSES TAUGHT

Contracts
Corporate Finance
Law and Finance
Securities Litigation & Regulation

REFEREE FOR FOLLOWING JOURNALS

American Law and Economics Review
Journal of Corporation Finance
Journal of Finance
Journal of Financial Perspectives
Journal of Law and Economics
Journal of Law, Economics and Organization
Journal of Legal Studies
Quarterly Journal of Economics

CONSULTING AREAS

Price Impact and Securities Damages, Valuation, Mergers & Acquisitions

Papers

“Are Star Law Firms Better Law Firms?” with Manconi, Neretina, Powley & Renneboog, Working
Paper (2021)

“How Accurate are Matrix Bond Prices?” with Drew Roper & Yibai Shu, Working Paper (2018)

“New Special Study of the Securities Markets: Intermediaries” with John Morley in SECURITIES
MARKET ISSUES FOR THE 21ST CENTURY (2018) (editors Fox, Glosten, Greene and Patel)

“Socially Responsible Firms,” with Hao Liang and Luc Renneboog, 122 Journal of Financial
Economics 586-606 (2016) (winner of Moskowitz Prize for outstanding quantitative research)

“Price Impact, Materiality, and Halliburton II” with Drew Roper, 93 Washington University Law
Review 553 (2016)

“Introducing the CFGM Corporate Governance Database: Variable Construction and
Comparison” with Cremers, Gompers and Andrew Metrick, Working Paper

“The Benefits and Costs of Indices in Empirical Corporate Governance Research,” in OXFORD
HANDBOOK ON CORPORATE LAW AND GOVERNANCE (2016)

“Thirty Years of Shareholder Rights and Stock Returns,” with Martijn Cremers, revise and
resubmit Journal of Financial Economics
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“Thirty Years of Shareholder Rights and Firm Valuation,” with Martijn Cremers, 69 Journal of
Finance 1167 (2014)

“Rethinking Basic,” with Lucian Bebchuk, 69 Business Lawyer 671 (2014)

“Calculating Damages in ERISA Litigation,” with Atanu Saha, 1 Journal of Financial
Perspectives 93 (2013)

“Forward-casting 10b-5 Damages: A Comparison to other Methods”, with Atanu Saha, 37 Journal
of Corporation Law 365 (2011)

“Event Study Analysis: Correctly Measuring the Dollar Impact of an Event” with Atanu Saha,
Working Paper (2011)

“Legal and Economic Issues in Litigation arising from the 2007-2008 Credit Crisis,” with Jennifer
Bethel and Gang Hu, in PRUDENT LENDING RESTORED: SECURITIZATION AFTER THE MORTGAGE
MELTDOWN (2009)

“Securities Litigation and the Housing Market Downturn,” with Atanu Saha, 35 Journal of
Corporation Law 97 (2009)

“The Supreme Court’s 2005-2008 Securities Law Trio: Dura Pharmaceuticals, Tellabs, and
Stoneridge,” 9 Engage 32 (2009)

“What Matters in Corporate Governance?” with Lucian Bebchuk & Alma Cohen, 22 Review of
Financial Studies 783 (2009)

“Do Exchanges, CCPs, and CSDs have Market Power?,” in GOVERNANCE OF FINANCIAL MARKET
INFRASTRUCTURE INSTITUTIONS (Ruben Lee) (2009)

“An Asymmetric Payoff-Based Explanation of IPO ‘Underpricing’,” Working Paper, with Atanu
Saha (2008)

“The Law and Finance of Broker-Dealer Mark-Ups,” commissioned study for NASD using
proprietary database (2008)

“Majority Voting” in REPORT OF THE COMMITTEE ON CAPITAL MARKETS REGULATION (2008)

“The Loss Causation Requirement for Rule 10B-5 Causes of Action: The Implications of Dura
Pharmaceuticals v. Broudo,” with Atanu Saha, 63 BUSINESS LAWYER 163 (2007)

“Mandated Disclosure and Stock Returns: Evidence from the Over-the-Counter Market,” 36
Journal of Legal Studies 1 (June, 2007)

“Policy Issues Raised by Structured Products,” with Jennifer Bethel, in BROOKINGS –NOMURA
PAPERS IN FINANCIAL SERVICES (2007)
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“The Case for Mandatory Disclosure in Securities Regulation around the World,” 2 Brooklyn
Journal of Business Law 81 (2007)

“U.S. Securities Regulation in a World of Global Exchanges,” with Reena Aggarwal and Jonathan
Katz, in EXCHANGES: CHALLENGES AND IMPLICATIONS (2007)

“Shareholder Rights” in REPORT OF THE COMMITTEE ON CAPITAL MARKETS REGULATION (2007)

“Creditor Rights: A U.S. Perspective,” 22 Angler- und Glaubigerschutz bei Handelsgesellschaften
49 (2006)

“Measuring the Effects of Mandated Disclosure," 1 Berkeley Business Law Journal 369 (2004)

“If We Understand the Mechanisms, Why Don’t We Understand the Output?”, 37 Journal of
Corporation Law 503 (2003)

“Why European Takeover Law Matters,” in REFORMING COMPANY AND TAKEOVER LAW IN
EUROPE (2003)

“Does the Evidence Favor State Competition in Corporate Law?”, with Alma Cohen & Lucian
Bebchuk, 90 California L. Rev. 1775 (2002)

“Corporate Charitable Giving,” with Victor Brudney, 69 Univ. Of Chicago Law Review 1191
(2002)

“A Comment on Electronic versus Floor-Based Securities Trading,” Journal of Institutional and
Theoretical Economics (Spring 2002)

“Much Ado About Order Flow,” Regulation Magazine (Spring 2002)

“On Takeover Law and Regulatory Competition,” with Lucian Bebchuk, 57 Business Lawyer 1047
(2002)

“Federal Intervention to Enhance Shareholder Choice,” with Lucian Bebchuk, 87 Virginia Law
Review 993 (2001)

“A New Approach to Regulatory Competition in Takeover Law,” with Lucian Bebchuk, 87
Virginia Law Review 111 (2001)

“A Proposal for Solving the ‘Payment for Order Flow’ Problem,” 74 Southern California Law
Review 1027 (2001)

"Federalism and Takeover Law: The Race to Protect Managers from Takeovers," with
Lucian Bebchuk, 99 Columbia L. Rev. 1168 (1999)
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TESTIMONY LAST FOUR YEARS

In re Robinhood Litigation, Case No. 3:20-cv-01626-JD, Expert reports and deposition on September
30, 2021

In re P3 Health Group Holdings, LLC, Case No. 2021-0518-JTL, Expert report and deposition on
August 26, 2021

Securitized Asset Funding 2011-2 v. CIBC, Case Index No. 653911/2015, Expert report and
deposition on July 30, 2021

Pearlstein et al. v. Blackberry Limited, Case No. 1:13-cv-7060-CM, Expert report and deposition on
November 3, 2020

In re Grupo Televisa Securities Litigation, Case No. 1:18-cv-01979-LLS, Expert report and
deposition on February 21, 2020

In re Snap Securities Litigation, Case No. 2:17-cv-03679-SVW-AGR, Expert report and deposition
on December 16, 2019

People of the State of New York v. Exxon Mobil Corporation, Index No. 452044/2018, Expert report
and deposition on July 23, 2019 and trial testimony on November 6, 2019

In re Signet Jewelers Limited Securities Litigation, Case No. 1:16-cv-06728-CM, Expert report and
deposition on May 14, 2019

Trustees of DALI et al. v. Barrick Gold Corporation, Case No. CV-14-502316-00CP, Ontario
Superior Court of Justice, Expert reports and deposition on April 16, 2019

Ramirez v. Exxon Mobil Corporation et al., Case No. 3:16-cv-031110K, Expert report and deposition
on March 22, 2019

CC IMA v. IMA Pizza, JAMS Ref No. 1425026556, Testimony on September 13, 2018

Bradley Cooper v. Thoratec Corporation et al., Case No. 4:14-cv-00360-CW, Expert report and
deposition on April 11, 2018

Blattman v. C3, Inc. et al., Case No. 1:15-cv-00530-GMS, Expert report and deposition on December
22, 2017

United States v. Kaleil Tuzman, 15 Criminal Case No. 536 (US Attorney for the Southern District of
New York), testimony on December 15 and 18, 2017
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Appendix B: Materials Considered 

Court Documents 

First Amended Complaint, Securities and Exchange Commission v. Ripple Labs, et al., No. 1:20-
cv-10832 (S.D.N.Y. February 18, 2021)

Expert Reports 

Expert Report of Allen F. Ferrell, October 4, 2021 

Amended Expert Report of  October 13, 2021 and backup 

Ripple Company Documents 

Ripple Labs, Inc., Good Standing Certificate, December 1, 2014 

Ripple Labs, Inc., Consolidated Financial Statements, December 31, 2014 – December 31, 2020 

Academic Literature, Regulatory, and Practitioner Publications 

Bouchaud, J., J. Bonart, J. Donier, and M. Gould, Trades, Quotes and Prices: Financial Markets 
Under the Microscope, Cambridge University Press, 2018 

Chordia, T., and A. Subrahmanyam, “Order imbalance and individual stock returns: Theory and 
evidence,” Journal of Financial Economics 72 (2004) 485-518 

Donier, J., and J. Bonart, “A Million Metaorder Analysis Impact on Bitcoin,” Market 
Microstructure and Liquidity 1(2), 2015 

Field, L., and G. Hanka, “The Expiration of IPO Share Lockups,” The Journal of Finance 56(2), 
April 2001, 471-500 

Geddes, R., IPOs and Equity Offerings, Butterworth-Heinemann – The Securities Institute, 2003 

Harris, L., Trading & Exchanges: Market Microstructure for Practitioners, Oxford University 
Press, 2003 

News Articles and Press Releases 

“A Guide to UBS Algorithms, UBS Electronic Execution - FX,” UBS, August 2019.  
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“Can an HOA Restrict Rentals? (Spoiler Alert: Yes)” Million Acres, December 16, 2019, 
https://www.millionacres.com/real-estate-investing/rental-properties/can-hoa-restrict-rentals-
spoiler-alert-yes/ 

“Dealers Try to Repel Speculators by Making Buyers Agree Not to Flip Their Art. But Can 
Those Contracts Actually Be Enforced?” ArtNet, November 18, 2020, 
https://news.artnet.com/art-world/galleries-legal-resale-clauses-1924336 

“How Noncompete Clauses Keep Workers Locked In,” The New York Times, May 13, 2017 

“Market Regulation Advisory Notice,” CME, https://www.cmegroup.com/rulebook/files/cme-
group-Rule-526.pdf. 

Signorelli, J., “Futures Traders Use Execution Algorithms for Alpha and Timing,” Futures 
Magazine, January 6, 2020, http://www.futuresmag.com/2020/01/06/futures-traders-use-
execution-algorithms-alpha-and-timing 

Sinden, D., “Citi Launches a New Suite of Futures Trading Algos,” Finance Feeds, January 22, 
2021, https://financefeeds.com/citi-launches-new-suite-futures-trading-algos/ 

Smith, A., “FX Algos and Auto-Pricing on the Rise as Traders Look to Minimize Market Impact, 
Says Bloomberg FXGO Head,” The Trade News, June 18, 2021, 
https://www.thetradenews.com/fx-algos-and-auto-pricing-on-the-rise-as-traders-look-to-
minimise-market-impact-says-bloomberg-fxgo-head/ 

Wood, G. “Transaction Cost Analysis for Futures,” CME Group, June 2011, 
https://www.cmegroup.com/education/files/TCA-4.pdf 

 

Bates-Stamped Documents 

RPLI_SEC 0233130 

RPLI_SEC 0259585 

RPLI_SEC 0298094 

RPLI_SEC 0899145 

 

Data Sources 

CryptoCompare 

Poloniex 

Highly Confidential50

Case 1:20-cv-10832-AT-SN   Document 775-23   Filed 01/13/23   Page 53 of 53



Exhibit 23

Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 1 of 26



Designated Highly Confidential Pursuant to the Protective Order Filed March 9, 2021 

UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 

 
          
SECURITIES AND EXCHANGE 
COMMISSION, 
                        Plaintiff, 
 
-against- 
 
RIPPLE LABS, INC., BRADLEY 
GARLINGHOUSE,  
 and CHRISTIAN A. LARSEN,  
 
                        Defendants. 
  

 
 
 
 
   Case No. 20-CV-10832 (AT)   
 
 
            
 

  
 
 

Supplemental Report  
of  

Allen Ferrell, Ph.D. 
 

May 13, 2022 
 
 
 

Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 2 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 3 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 4 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 5 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 6 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 7 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 8 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 9 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 10 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 11 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 12 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 13 of 26



     Highly Confidential 

I declare under penalty of perjury that the foregoing is true and correct. 
Executed on May 13, 2022. 
 
 
 
 
_______________________________ 
Frank Allen Ferrell 

Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 14 of 26



Case 1:20-cv-10832-AT-SN   Document 775-24   Filed 01/13/23   Page 15 of 26



Estimation Period 2
8/11/2015 - 12/20/2020

Constant -0.022
(0.041)

Principal Component 1 -0.001*
(0.000)

Principal Component 2 -0.003*
(0.001)

Principal Component 3 0.129*
(0.004)

Principal Component 4 0.052*
(0.008)

Principal Component 5 0.058*
(0.012)

Principal Component 6 0.384*
(0.031)

Principal Component 7 -0.149*
(0.017)

Principal Component 8 -0.229*
(0.028)

Principal Component 9 -0.041
(0.036)

Principal Component 10 0.022
(0.033)

Principal Component 11 -0.231*
(0.045)

95% Confidence Interval around [-10.3%, 6.0%]

Observations 70
Adjusted R-squared 0.923
Non-XRP Coins used in PCA 91

Exhibit 2
Regression of XRP Price Return on Principal 

Components of Other Cryptocurrencies

Sources: CryptoCompare; CoinMarketCap.
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White).
[2] * indicates statistical significance at the 5% level.
[3] All return variables are 28-day returns.
[4] The number of Principal Components are selected by the BIC criteria.
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28-Day Periods 7-Day Periods 30-Day Periods
Constant -0.022 0.011 -0.014

(0.041) (0.011) (0.036)
Principal Component 1 -0.001* -0.000* 0.012*

(0.000) (0.000) (0.000)
Principal Component 2 -0.003* 0.097* 0.228*

(0.001) (0.016) (0.007)
Principal Component 3 0.129* -0.029* -0.037*

(0.004) (0.012) (0.006)
Principal Component 4 0.052* -0.011 -0.133*

(0.008) (0.018) (0.022)
Principal Component 5 0.058* -0.016

(0.012) (0.015)
Principal Component 6 0.384* 0.022

(0.031) (0.017)
Principal Component 7 -0.149* 0.030

(0.017) (0.021)
Principal Component 8 -0.229* 0.108*

(0.028) (0.030)
Principal Component 9 -0.041 0.019

(0.036) (0.040)
Principal Component 10 0.022 0.012

(0.033) (0.039)
Principal Component 11 -0.231* -0.021

(0.045) (0.047)
Principal Component 12 0.068

(0.048)
Principal Component 13 -0.032

(0.055)
Principal Component 14 -0.019

(0.037)
Principal Component 15 -0.331*

(0.151)
95% Confidence Interval around Constant [-10.3%, 6.0%] [-1.1%, 3.3%] [-8.6%, 5.7%]

Observations 70 280 66
Adjusted R-squared 0.923 0.365 0.946

Exhibit 4 
Regression of XRP Returns on Principal Components of Other Cryptocurrencies For Alternative Sampling 

Frequencies
Estimation Period 2

 (August 11, 2015 to December 20, 2020)

Sources: CryptoCompare; CoinMarketCap
Notes:
[1] Standard errors, in parentheses, are robust to heteroskedasticity (Huber/White)   
[2] * indicates statistical significance at the 5% level
[3] All return variables are returns over the period indicated in the column heading
[4] The number of Principal Components are selected by the BIC criteria
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B2 

 

 
Law Clerk, Honorable Laurence H. Silberman  
United States Court of Appeals for the District of Columbia; 1995 Term 
 
COURSES TAUGHT 
 
Contracts 
Corporate Finance 
Law and Finance 
Securities Litigation & Regulation 
 
REFEREE FOR FOLLOWING JOURNALS 
 
American Law and Economics Review 
Journal of Corporation Finance 
Journal of Finance 
Journal of Financial Perspectives 
Journal of Law and Economics 
Journal of Law, Economics and Organization 
Journal of Legal Studies 
Quarterly Journal of Economics 
 
CONSULTING AREAS 
 
Price Impact and Securities Damages, Valuation, Mergers & Acquisitions 
 
Papers 
  
“Are Star Law Firms Better Law Firms?” with Manconi, Neretina, Powley & Renneboog, 
Working Paper (2021) 
 
“How Accurate are Matrix Bond Prices?” with Drew Roper & Yibai Shu, Working Paper (2018) 
 
“New Special Study of the Securities Markets: Intermediaries” with John Morley in SECURITIES 
MARKET ISSUES FOR THE 21ST CENTURY (2018) (editors Fox, Glosten, Greene and Patel)   
 
“Socially Responsible Firms,” with Hao Liang and Luc Renneboog, 122 Journal of Financial 
Economics 586-606 (2016) (winner of Moskowitz Prize for outstanding quantitative research) 
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