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UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF NEW YORK

SECURITIES AND EXCHANGE
COMMISSION,

Plaintiff,
Case No.
20-Civ-10832 (AT) (SN)

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

Defendants.
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**CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER**

VIDEOTAPED DEPOSITION OF
FRANK ALLEN FERRELL, III, Ph.D.

Wednesday, February 23, 2022

Reported by:

BRIDGET LOMBARDOZZI
CSR, RMR, CRR, CLR
Job No. 2202232BLO

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 3 of 376

UNITED STATES DISTRICT COURT

SOUTHERN DISTRICT OF NEW YORK

SECURITIES AND EXCHANGE
COMMISSION,

Plaintiff,
Case No.
20-Civ-10832 (AT) (SN)

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

Defendants.

—_— e e e — e e o ~— ~— ~—

Videotaped deposition of FRANK ALLEN FERRELL,
ITII, taken on behalf of Plaintiff, held at the offices of
Debevoise & Plimpton, 919 Third Avenue, New York, New
York, commencing at 9:27 a.m. and ending at 6:49 p.m., on
Wednesday, February 23, 2021, before Bridget Lombardozzi,
CCR, RMR, CRR, CLR, and Notary Public of the States of

New York and New Jersey, pursuant to notice.

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23.2022
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APPEARANTCE S (Via Remote where indicated):

For the Plaintiff:
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UNITED STATES SECURITIES AND EXCHANGE COMMISSION

NEW YORK REGIONAL OFFICE

BY: MARK SYLVESTER, ESQUIRE
ARTUR MINKIN, ESQUIRE
JON DANTIELS, ESQUIRE

200 Vesey Street

Suite 400

New York, New York 10281-1022

Telephone: 212.336.1060

Email: sylvesterm@sec.gov

minkina@sec.gov

jdaniels@sec.gov

[2/23/2022] Ferrell, Allen Expert Dep. Tr.

2.23.2022
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APPEARANTCE S (Continued):
For Defendant Ripple Labs Inc.:
DEBEVOISE & PLIMPTON LLP
BY: SCOTT CARAVELLO, ESQUIRE (Remote)
919 Third Avenue
New York, New York 10022
Telephone: 212.909.6000
E-Mail: Scaravello@debevoise.com
-and-
KELLOGG, HANSEN, TODD, FIGEL & FREDERICK PLLC
BY: MICHAEL KELLOGG, ESQUIRE
REID FIGEL, ESQUIRE
JUSTIN BERG, ESQUIRE
ELIANA PFEFFER, ESQUIRE (Remote)
COLLIN WHITE, ESQUIRE (Remote)
Sumner Square
1615 M Street, N.W.
Suite 400
Washington, D.C. 20036
Telephone: 202.326.7999
E-mail: Mkellogg@kellogghansen.com
rfigelekellogghansen.com
jbergekellogghansen.com
epfefferekellogghansen.com

cwhite@kellogghansen.com
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APPEARANTCE S (Continued) :

For Defendant Bradley Garlinghouse:

CLEARY GOTTLIEB STEEN & HAMILTON
BY: NICOLE TATZ, ESQUIRE (Remote)
2112 Pennsylvania Avenue, NW
Washington, D.C. 20037

Telephone: 202.974.1500

E-mail: Ntatz@cgsh.com

For Defendant Christian A. Larsen:

PAUL, WEISS, RIFKIND, WHARTON & GARRISON LLP
By: SARAH PROSTKO, ESQUIRE (Remote)
MICHAEL GERTZMAN, ESQUIRE (Remote)
1285 Avenue of the Americas
New York, New York 10019-6064
Telephone: 212.373.2491
E-mail: sprostko@paulweiss.com

mgertzman@paulweiss.com
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ALSO PRESENT:

DEBORAH McCRIMMON, Ripple (Remote)
STELLA UVAYDOVA, SEC (Remote)

THOMAS DEVINE, Videographer
Shereck Video Service

[2/23/2022] Ferrell, Allen Expert Dep. Tr.

2.23.2022
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INDEX
WITNESS
FRANK ALLEN FERRELL, III, Ph.D.

BY MR. SYLVESTER

EXHIBITS

SEC - AF

NUMBER DESCRIPTION

Exhibit AF-1 Expert Report of
Allen Ferrell, Ph.D.
October 4, 2021
NO BATES, 133 pages
Exhibit AF-2 Rebuttal Expert Report of
Allen Ferrell, Ph.D.
November 12, 2021
NO BATES, 52 pages

Exhibit AF-6 Expert Rebuttal Report of

B

November 12, 2021

NO BATES, 31 pages

EXAMINATION

11

PAGE

18

23

106

[2/23/2022] Ferrell,

Allen Expert Dep. Tr. 2.23.2022
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EXHIBITS
SEC - AF
NUMBER DESCRIPTION PAGE
Exhibit AF-21 Stata Program Linear 239

Regression Runs for Exhibit 3

NO BATES, 1 page

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23.2022
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DEPOSITION SUPPORT INDEX

DIRECTION TO WITNESS NOT TO ANSWER

Page Line

58 9
60 9
STIPULATIONS

Page Line

11 15

PORTION MARKED HIGHLY CONFIDENTIAL
Page Line

- -none- -

REQUEST FOR DOCUMENTS
Page Line

- -none- -

[2/23/2022] Ferrell, Allen Expert Dep. Tr.

2.23.2022
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9:27 a.m.

February 23, 2022

THE VIDEOGRAPHER: Good
morning. We're going on the record at
9:27 a.m. on February 23rd, 2022.

This is the videotaped deposition of
Allen Ferrell in the matter of
Securities and Ex -- Securities and
Exchange Commission v. Ripple Labs,
Inc., Bradley Garlinghouse and
Christian Larsen, Case Number
20-cv-10832 (AT) (SN) .

This deposition is being held
at the offices of Debevoise &
Plimpton, 919 Third Avenue, New York,
New York.

My name is Thomas Devine,
certified legal video specialist with
Gradillas Court Reporters located at
400 N. Brand Boulevard, Suite 950,
Glendale, California.

Appearances will be noted on

the stenographic record.

10
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Will the court reporter
please swear in the witness and we may
proceed.

FRANK ALLEN
FERRETLIL, III, Ph.D., having been
duly sworn, was examined and testified
as follows:

THE REPORTER: Thank you.

You may proceed.

MR. SYLVESTER: Good morning

MR. KELLOGG: Before we
begin, Mark --

MR. SYLVESTER: Sorry.

MR. KELLOGG: -- I'd like to
put one thing on the record. Per
prior practice, any objection by one
defendant is considered an objection
by all defendants.

MR. SYLVESTER: Sounds good.

DIRECT-EXAMINATION

BY MR. SYLVESTER:

0. Good morning, Professor.
A. Good morning.
Q. Could you please state your name for the

11
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record?

A. My full name is Frank Allen Ferrell,
IIT.

Q. I'm Mark Sylvester. I'm an attorney

with the SEC. I'm here with my colleagues from
the SEC, Artur Minkin and Jon Daniels. A few of
my colleagues are joining by Zoom as well.

You've had your deposition taken before,

correct?
A. Yes.
Q. Okay. 1Is there anything that would

prevent you from testifying fully and truthfully
here today?

A. No.

Q. Were you retained to provide expert

services in this case?

A. Yes.

Q. Who retained you?

A. I -- I was -- I worked with Kellogg
Huber -- Kellogg and Debevoise. I believe the

engagement letter's with them. I did the
engagement letter through Compass Lexecon, so I
would -- I would have to -- I would refer back to
that engagement letter.

Q. Are you also retained by the individual

12
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defendants in this case?

A. Again, I don't remember the engagement
letters with the law firms or with the underlying
clients. I would have to look at the engagement
letter. My understanding is I'm on the engagement
letter with Compass Lexecon pursuant to which I
performed my work.

Q. Do you know whether Paul Weiss or Cleary

are parties to that letter as well?

A. I don't remember.

Q. Okay. Are you familiar with the term
"XRP"?

A. Yes.

Q. Are you familiar with the term "digital
asset"?

A. Yes.

Q. Are you familiar with the term

"investment contract"?

A. Yes.

Q. Does "investment contract" have a
generally accepted meaning in the field of
economics?

MR. KELLOGG: Objection.
Calls for a legal conclusion.

MR. SYLVESTER: Actually,

13
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Counselor, I'm asking him to narrow
his answer to the field of economics.
BY MR. SYLVESTER:

0. So my question is, does "investment
contract" have a generally accepted meaning in the
field of economics?

A. My understanding of the phrase

"investment contract" is it's a legal term.

0. Okay.
A. It has a legal component to it.
0. Again, focusing on the field of

economics, is there any authoritative economics

text that defines investment contract to your

knowledge?
A. Same answer as before. That is the
invest -- the phrase "investment contract" has a

legal component to it. And just to be clear, I'm
not providing an opinion on whether anything's an
investment contract or not.

0. Whether or not the term has a legal
component to it, are you aware of any
authoritative economics text that defines
investment contract?

A. None occurs to me sitting here. That

ig, the phrase "investment contract" -- and,

14

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 16 of 376

again, as used in this litigation and the

complaint -- has a legal component to it.

0. Okay. Does it also have an economics
component?

A. Well, I don't want -- there is --

obviously "investment contract" is a reference to
contracts, but it has a legal component to it and
so I'm not opining on whether anything is an
investment contract or not.

0. Okay.

MR. KELLOGG: TI'm sorry to
interrupt, but the people on Zoom said
they can't see the witness.

MR. SYLVESTER: Let's go off
the record if this takes more than a
second.

MR. KELLOGG: A little more.

THE VIDEOGRAPHER: What
should I do? Go off the record?

MR. SYLVESTER: No, if you
just need to tilt the camera, that's
fine. I just didn't know if it was
going to be a longer correction.

MR. KELLOGG: That's good.

Thank you.

15
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BY MR. SYLVESTER:

Q. In preparation of your expert opinions
in this case, did you review any economics
literature that discussed the economic
characteristics of an investment contract?

A. No.

Q. Are you aware of any economics
literature that sets forth how to assess whether
the economic substance of an asset or a
transaction constitutes an investment contract?

A. No. That's -- that would constitute in
part a legal opinion.

Q. Okay. When you say "that would
constitute in part a legal opinion," can you
explain what you mean?

A. As I said before, the phrase "investment
contract" is obviously a phrase that's used in --
in the case law and in legal texts. And so my
understanding of the phrase "investment contract"
ig that it has a legal -- it's a legal construct
or a legal meaning to it. And I'm not opining on

that question given it would involve a legal

opinion.
Q. Okay. So fair to say that the economics
literature doesn't address the question of -- of

16
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how to figure out what the economic substance of
an investment contract is?
MR. KELLOGG: Objection.

A. Phrased in that way, I agree with that
statement. That is, "investment contract," as I
understand that phrase, is a phrase that's used in
case law and in legal argumentation. So that
would involve a legal opinion and I'm not
providing that.

0. Does the term "commonality" have a

generally accepted meaning in the field of

economics?

A. I'm sure the phrase "commonality" is
used in economics, but I -- I -- I'm not aware
of -- offhand, I don't have a citation for the

usage of the word "commonality."

Q. When you used the word "commonality" in
your expert report, are you referring to an
economics term or to one of the elements of the
Howey test?

A. You would have to -- you would have to
refer me to my expert report to answer that
question fully. But if we're talking about
commonality as part of providing an opinion on

investment contract status, I'm not providing that

17
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opinion.

0. Let's -- let me hand you what's been
marked AF-1. Let me try to hand that to you.

(Whereupon, exhibit is received and

marked SEC Ferrell Exhibit AF-1 for
identification.)
BY MR. SYLVESTER:

Q. There you go.

A. Thank you.

MR. SYLVESTER: Michael, I'l1l
just ask you to pass these out if
that's all right.

MR. KELLOGG: Thank you.

THE WITNESS: Oh, she --
the -- the court reporter wants a
copy, too.

THE REPORTER: Thank you.

BY MR. SYLVESTER:
Q. If I could just direct you, Professor,
to the -- well, let me start with authentication.
Do you recognize AF-17?
A. I do.
Q. Okay. And is this the expert report
that you prepared in this case, or one of them?

A. Yes.

18
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Q. Okay. Let me turn you to romanette IIT
of the table of contents of AF-1.

A. Romanette ITI?

0. Yes. Near the bottom -- bottom of the
page, there's a Section F, "Economic Assertions
for Commonality are Fundamentally Flawed."

Do you see that?

A. I don't see where you're looking at.
Can you -- what -- can you repeat where you're --
what part you're looking at?

Q. Sure.

Are you on Romanette ITII?

A. Yes.

Q. Okay. Do you see the bolded "XRP is a
Virtual Currency" at the very bottom of the page?

A. Yes, I do.

0. Immediately above that there's a
subsection title, Section F, "Economic Assertions
for Commonality are Fundamentally Flawed."

A. Yes.

Q. Okay. So my question is, when you used
"commonality" in that title, were you referencing
an economic concept or were you referencing an
element of the Howey test?

MR. KELLOGG: Objection.

19
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A. I'm referencing my discussion on pages
67, 68, 69 and 70. So that's what I'm referencing
there. And just give me one second here.

Yeah. And in that discussion that's
being referenced in that bullet or in that table
of contents, I, in part, reference back to my
analysis in Section II where I get into the
economic substance of the -- of the contracts.

So I would just reference the actual

content of that discussion on pages 67 through

page 70.
0. What is the definition of commonality as
used in the -- as used in Subsection F of your

opening report?
MR. KELLOGG: Objection.
A. It's really the discussion I have in
that section of the report in terms of what I'm
talking about. So, for example, in paragraph 141,
I mention there's no pooling of the funds.
Paragraph 142, I talk about the contracts. I also
talk about my factor model.
So it's really a reference to these
economic points that I'm making in that section.
Q. Returning to my question about the

economics literature, as used in your Subsection

20

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 22 of 376

F, i1s "commonality" a generally accepted term in
economics literature?
MR. KELLOGG: Objection.

A. So what I'm referencing here in the
beginning of paragraph 140 is -- and I cite to the
complaint -- is the economic theory by the SEC as
articulated in the complaint. So the first
sentence in this Section F is I am citing to the
complaint and then I'm discussing thereafter, as I
explained at the end of paragraph 140, the
economic analysis.

So, again, Subsection F is the economic
theory articulated in the complaint and then the
economic analysis that I reference and discuss in
paragraphs 141 through paragraph 145.

0. Okay. I think you've answered, as far
as I understand it, how you're using commonality
for purposes of AF-1, is that right?

MR. KELLOGG: Objection.

A. I -- I -- I just discuss what I'm
actually doing in paragraph F -- I'm sorry, in
Section F. So Section F is called "Economic
Assertions for Commonality are Fundamentally
Flawed." And it is correct that in paragraph 140,

I cite to the complaint for the articulation of

21
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the economic theory by the SEC in the complaint.
So I am working off of that.

As you see at the end of paragraph 140,
I then say "As I explain below, the SEC's claimg"
-- that is the claims about the economic theory --
"are flawed as a matter of economic substance."

So that -- that's what this section is
doing. That's what I'm referring to when I say
"Economic Assertions for Commonality are
Fundamentally Flawed."

Q. And did you cite any economics
literature in your report for the definition of
commonality?

MR. KELLOGG: Objection.

A. I -- all the citations I use are in the
report. We can talk about the citations. But for
purposes of this section, I am focused in the
beginning, in paragraph 140, for the economic
theory as articulated by the SEC in its complaint.

Q. Sitting here today, can you think of any
economics literature that defines the term
"commonality"?

MR. KELLOGG: Objection.
A. I don't -- I don't have a view on that.

When I'm discussing in this section the economic

22
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assertions for commonality, I'm talking about the
economic assertions in the complaint.

Q. Is --

A. I'm sorry. Just to -- just to elaborate
one second. I didn't mean to interrupt.

0. Please.

A. So just to be a little more specific,
the first three footnotes in Subsection F that
we've been discussing -- Footnotes 243, Footnotes
244, Footnotes -- Footnote 245 -- are all
citations to the complaint. Again, apropos of my
earlier answer that I'm dealing here with the
economic assertions for commonality as articulated
in the SEC complaint.

0. And as used in the SEC complaint,
commonality is one of the elements of Howey,
right?

MR. KELLOGG: Objection.

A. That calls for a legal conclusion. I --
I have read the complaint and it is certainly the
case that the complaint does talk about
commonality.

(Whereupon, exhibit is received and
marked SEC Ferrell Exhibit AF-2 for

identification.)
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BY MR. SYLVESTER:

0. Let me hand you what's been marked AF-2.
There we go.

A. Thank you.

0. Professor, is AF-2 the expert rebuttal
report you submitted in this case?

A. Yes.

Q. Okay. Are all of the expert opinions
that you intend to offer in this case included
within either AF-1 or AF-27?

A. I don't know what counsel's going to ask
me to opine on. I will say in addition to the
rebuttal report and the opening report, I have
reviewed the rebuttal reports by Dr. [l and
by Dr. i} and Vr. |l 2nd I certainly have
views on that. So I would include in my answer,
in terms of my work, my review and assessment as
it relates to me of those opposing expert reports.

Q. Do you intend to submit a supplemental
expert report in this case?

A. Sitting here today, I have not been
asked to do that.

0. Other than the rebuttal reports of

Dr. | o Il 2~d Vr. [l have you read

any other expert reports in this case?

24
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A. I did review -- I did read, albeit
not -- albeit it's not a focal point, I did read
the initial report of Dr. [l Obviously I
did because I -- I discuss that in my rebuttal. I
also read the initial report of Dr. [}

Q. Okay. And you did not provide a
rebuttal opinion to Dr. [ij crening report,
correct?

A. That is correct.

0. Why not?

MR. KELLOGG: Objection.

A. It wasn't my assignment. It was not
work that I was asked to do.

Q. Did you review Dr. [l vork papers
related to the analysis he performed in connection
with his opening report?

A. I don't have a recollection of that.

I -- I focused -- again, just to be clear on the
record, I did read Dr. |l crening report, but
I focused on his rebuttal.

Q. And sitting here today, you can't
remember one way or the other whether you reviewed
Dr. |l vork papers that he prepared in
connection with his opening report?

A. I believe the answer to that is no.
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Q. Okay. Did you perform any analysis of
Dr. |l analysis that he set forth in his
opening report?

A. No. It's not -- it was not a focal
point. I focused on -- in terms of Dr. [jj and
what he says, I focused on his rebuttal.

Q. Did you review Dr. [l vork papers

that he prepared in connection with his rebuttal

report?
A. Yes.
Q. Okay. Did you perform any analysis of

Dr. |l analysis that he performed in

connection with his rebuttal report?

A. Yes.

Q. What analysis did you perform?

A. So one of the things I did with respect
to the rebuttal report of Dr. [Jjj is -- two

things. One is, he critiques me for using one
return for THC -- I forget the exact date -- the
THC crypto. So this is one out of approximately
6,700 returns, roughly speaking, that I used in
the PCA analysis. He critigques the usage of that
one return.

And so I simply reran the model not

using that particular return and not using THC to
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see 1f my conclusions are robust to that and I
found that they were. It doesn't affect anything.

The second thing I did with respect to
Dr. ] ir addition to obviously carefully
reviewing what he says, is I calculated the
alphas -- not the change in alpha, but the
alphas -- in his Figure 17, that last page of his
report, and whether or not they were statistically
significant at the 5 percent level.

So I believe those are the two
additional things that I did in addition to just
carefully reading what he had to say with respect
to Dr. [N

0. And -- and just for the record, you
don't intend to submit any supplemental report
reflecting any analysis that you conducted
regarding Dr. [l aralysis in his rebuttal
report, correct?

A. I have not been asked by counsel to

submit a supplemental report --

0. Okay.
A. -- sitting here today.
Q. Other than the deposition transcripts

that are listed in your AF-1, have you reviewed

any other deposition testimony in this case?
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A. No. All the deposition testimony is
listed in the materials I listed in the report.

0. Okay. Other than the rebuttal of
Dr. | crcening report that is set forth in
your AF-2, are there any other expert opinions
that you're rebutting in this case?

A. Yes. Doc -- just to be clear, I did
review Dr. || -- Y= I critique of my
opening report. And so I obviously reviewed that
discussion by Mr. [} as well.

Q. Okay. With respect to your critiques of
Mr. |l sitting here today, you don't intend to
crystallize those into a supplemental report that
you'll be submitting, correct?

A. Same answer as before. 1I've not --
sitting here today, I have not been asked by
counsel to prepare a supplemental report.

Q. Okay. Have you performed any additional
analysis pertaining to any of the opinions that
you offered in Exhibit 1 since October 4th of 2021
other than anything that might have been
encompassed by your previous answers here today?

MR. KELLOGG: Objection.
A. Exhibit 1, is that my opening report?

Q. It is.
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A. Okay. So could you repeat the question?
Q. Sure.

Other than any analysis we've already
discussed today, have you performed any additional
analysis regarding the opinions that you've set
forth in AF-17?

MR. KELLOGG: Objection.
A. So I did -- so we talked about Dr. ||}
We talked -- and my analyses there of his
rebuttal. I did -- as I did with Dr. [Jjjj in his
rebuttal -- take a careful look at Dr. || IGcHR
critique of my work, as well as Dr. ||}l

So I would encompass in my answer my
review and assessment not just of Dr. [l
rebuttal, but those additional rebuttal reports
which obviously speak to and concern the issues
that I discuss in AF-1.

Q. Did you do any additional analysis

outside of what you just described in your last

answer?
A. Yes.
Q. What?
A. So just -- just to be clear. So earlier

we discussed my work in discussing Dr. |

rebuttal.
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with respect to Dr. -- or Mr. [ the
one addition -- besides obviously reading and
carefully considering what he had to say, the
additional work I did with respect to that
rebuttal report, or his critique of my opening
report, is I did look at non-MoneyGram remittance
data for 2020 in connection with reviewing
or. | -- - I critique of my work.

with respect to Dr. [} and his

critique, I did a couple additional analyses. One
ig, my understanding is that he critiques me for
including -- as a distribution to a non-Ripple
party, he critiques my inclusion in that type of
distribution the distribution of XRP to custody
accounts.

I don't agree with that critique, but,
nevertheless, I also analyzed whether any of my
results, the results I report in my opening
report, were changed if you just look at
distributions that are programmatic, market maker,
or -- or sales on to exchanges to see if it's
robust to confining the distribution analysis to
those distributions. And I found that it doesn't

make any difference to my conclusions. So that's

one thing that I did with Dr. || Gz
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I should say, also, with Dr. || 5G5GzG

before the filing of my report, the report in
AF-1, I had run the -- the -- I had run the
distributions both in U.S. dollars and in XRP
units. Obviously I went with U.S. dollars in my
denomination, but I'd already known prior to the
filing of my report, the report in AF-1, that that
doesn't make a difference. 1It's obviously one of
his critiques.

Another comment along these lines is
before the filing of my report as -- you know, the
report in AF-1, I had also run the factor model on
weekly returns, on 30-day fixed -- you know,
30-day fixed period returns, and on the calendar
monthly returns.

Now, as I explain in my report, I felt,
and still feel, that 28 days is the best level of
frequency for the factor model, but prior to the
filing of the report, I knew that it was robust.
It was -- the results of the factor model, the
results of whether the alpha is statistically
significant, were robust to weekly, 30-day, or
calendar. So I know that's something that
Dr. |l mentions in his rebuttal and so I

mention it -- mention that fact here.
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One other thing I wanted to say. So
Dr. | distribution analysis; his critique
of the frequency of the data. Let me just think
here, make sure I give a complete answer.

Oh, one other thing I should mention as
long as we're having this conversation about all
of the work I've done, including prior to the
filing, is prior to the filing of the report in
AF-1, I had also ran the factor model just on the
CoinMarket return data. And that -- that
didn't -- I -- I used CryptoCompare for the
reasons I describe in the report, and I think
that's the right choice, but I had run the model
on just the CoinMarket price return data and that
didn't change anything.

Let me just think. Anything else in
pr. "

So I know that Dr. [l critiques the
use of this -- the square root price impact model.
And, you know, I -- I do have comments on that.
Obviously that's something I didn't discuss beyond
the footnote with the academic citations that I
have for that, but I certainly have reactions to
his critique of the use of that -- that square

root price impact model.
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Just give me one more second to think
here if there's anything else. I think that's a
pretty complete list. Let me just think if
there's anything else. Give me a moment if you
could.
Q. Sure.

A. It might be helpful to see Dr. ||| IGIH

rebuttal. I'm just trying to think if there's
anything else in Dr. || IG@B@-

Oh, I remember now. I was searching for
it and now I remembered.

The other thing that I did after -- this
ig after the filing of his rebuttal report, just
to be clear. The last thing that I did in terms
of that work is I recalculated the 1.6 percent
price impact number -- let me be a little clearer.
The potential price impact number of 1.6 percent,
I recalculated that using just top-tier exchanges
as identified by CryptoCompare and using just that
volume. And it changes the number using that
formula from 1.6 to 2 percent.

I believe that's a complete answer to
your -- your question.

Q. Returning to the portion of your answer

where you described running your factor model on
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weekly returns and 30-day fixed returns, did you

perform that analysis prior to submitting AF-1°7?

A. Yes.

Q. Is that analysis described anywhere in
AF-17?

A. No. I -- and the reason being -- maybe
I'm going beyond your question -- is I felt,
and -- and feel -- my opinion is that 28 days is
the -- 1s the best definition, the best return

series to use.

So I would rely on the 28-day period
that I use for the reasons given in my report.
I'm just noting that the criticism by, I believe,

Dr. |l of I should have used different

frequency data -- again, a criticism I don't agree
with -- but it doesn't make a difference.
Q. And did you include within the backup

materials that you provided for production to the
SEC any of your analysis regarding your -- running
your factor model on weekly returns and 30-day

fixed returns in connection with your opening

report?
MR. KELLOGG: Objection.
A. I don't know offhand. What I relied
upon in AF-1 is -- is the -- and what I report is
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the 28-day returns. I don't -- but going directly
to your question, I don't know offhand.

0. Okay. You also mentioned, if I
understood your testimony correctly, that you also
ran your factor model using just CoinMarketCap
data prior to submitting AF-1, is that right?

A. That's correct. So when I say
"CoinMarketCap data," I mean the prices in
CoinMarket, ves.

Q. Okay. When you say "CoinMarket" and I'm
saying "CoinMarketCap," are we talking about the
same thing or no?

A. I believe we are.

Q. Okay. And does AF-1 mention anywhere
that you ran your factor model using only
CoinMarketCap data?

MR. KELLOGG: Objection.

A. I do not believe it does because the
return series that I used was the best return
series, in my opinion, which was the combination
of CoinMarketCap and CryptoCompare. That's
consistent with the academic literature in my
view.

Q. And sitting here today, do you know

whether the backup materials that you prepared in
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connection with your opening report, AF-1,
contains your analysis in which you ran your
factor model on CoinMarketCap data only?

MR. KELLOGG: Objection.

A. Same answer as before. I don't know
offhand. Obviously what I relied upon in my AF-1
report is -- is the return series that's described
in that report.

Q. Focusing just on your preparation of
AF-1, is there any other category of analysis that
you performed in connection with forming your
opinions that are set forth in AF-1 that is not
described in AF-17?

MR. KELLOGG: Objection.

A. I believe I've -- I've -- I've
mentioned -- I think our earlier discussion
encapsulates that -- that other work.

Q. Okay. When were you retained to provide

expert services in this case?

A. I don't have an exact date. I know
that -- I believe that I started work early last
year. I believe February of last year is when I
started doing work. I don't know the exact date

of the engagement letter, but that's my best

recollection.

36

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 38 of 376

Q. Were you retained to provide expert
services related to this case prior to your
retention as an expert witness in this case?

MR. KELLOGG: Objection.

A. Could you repeat the question?

Q. Sure.

Were you retained to provide expert
services in this case prior to your retention as
an expert witness in this case?

A. My -- my understanding from the
beginning was I was going to be an expert. I have
no memory of it changing in any way. So my
understanding was from -- from the beginning is I
would be hired as an expert.

Q. When you say the word "expert" in that

answer, do you mean a testifying expert?

A. Yes.

0. Okay.

A. That was my understanding.

Q. Prior to your retention as an expert

witness in this case, did you know anything about

Ripple?

A. I had read about it in general market
commentary.

Q. What did you know about Ripple prior to
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your retention?

A. Well, at a high level, it's a crypto
asset. It involves blockchain. It was one of the
larger cryptocurrencies earlier in time. I do

remember reading about the filing of the SEC

lawsuit that's at issue here. So at that level of
generality.
Q. Prior to your retention as an expert in

this case, had you ever met Mr. Garlinghouse?

A. No.

0. Prior to your retention, had you ever
met Mr. Larsen?

A. No.

0. Prior to your retention, had you ever
met anyone who worked at Ripple to your knowledge?

A. No.

Q. Prior to your retention, had you ever
met any of the lawyers representing defendants in
this case?

MR. KELLOGG: Objection.
You can answer yes Or no.

A. I have a bad memory for this sort of
thing. 1It's entirely -- entirely possible, but I
don't have a recollection.

Q. Did -- go ahead. Sorry.
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A. I do want to be clear that I'm really
terrible at mem -- at remembering this sort of
thing. I don't want to offend anybody. I don't
have a recollection.

0. Prior to your retention in this case,

had you ever been retained as an expert witness by

Kellogg?

A. I don't believe so. I don't have a
memory of that. I am involved in cases where
there's a number of firms. It's possible that

Kellogg was, you know, involved because that often
happens. But I don't -- answering your question,
I don't have a memory sitting here right now of
being retained by Kellogg in other matters. It's
possible, but I don't have a recollection sitting
here.

Q. Prior to your retention, had you ever
been retained as an expert witness by Debevoise &
Plimpton?

A. Yes.

Q. How many times?

A. Again, I'm going to be very cautious
here. I -- I don't have a clear recollection.

I -- I believe it's several times prior to this

engagement that I've been retained by Debevoise.
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I want to say two, but it could easily be more
than that. But I want to say something like one
or two times is my best recollection sitting here.
Again, with the very important caveat that, you
know, I've -- I work with a lot of law firms and,
you know, I don't have a list in my mind of the
number of times I've worked with this or that
firm.

But the answer to your question is, yes,
I have been retained by Debevoise before.

Q. When was your most recent retention as
an expert witness by Debevoisge?

A. Putting aside this matter, I do remember
doing a 10b-5 matter with Debevoise. I believe
this is a few years ago. That's my best
recollection. 1It's possible that I've done a case
since then. I would have to double-check. I know
I've worked with Debevoise in the past.

MR. KELLOGG: I'd like to
direct the witness not to discuss the
nature of any prior representation.

THE WITNESS: Okay.

BY MR. SYLVESTER:
Q. Okay. Prior to your retention in this

case, had you read the SEC's complaint against
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Ripple?

A. I read it around the time of my
engagement. I might have read it contemporaneous
with -- with the engagement. I don't know the

exact timing of that.
Q. Prior to your engagement, I believe you
testified that you had read about the SEC's case

against Ripple, is that right?

A. Yeah, as we -- gorry, I didn't mean to
interrupt.

0. Go ahead.

A. Yeah. So I -- I -- I have a

recollection of it being reported upon in the

press. I don't have a -- I don't -- don't have a
recollection of -- of -- I don't have a
recollection of reading it -- I believe that's in

December of 2020. I think that I read it after
that point. So my memory is the complaint was
filed in December of 2020 and I read it -- I don't
think I read it in December, you know.

I guess I want to leave this open. I --
I read it somewhere in the December-February time
frame, if I -- if my memory of the -- of the
timing is correct.

Q. And just so the record is clear, are we
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talking about the complaint or about press
articles about the lawsuit?

A. Well, we -- we have two different
questions now lingering. One question is, when
did I read the complaint? And with respect to
that question, it's somewhere in the
December-February time frame. I don't have a
specific recollection of exactly when I read the
complaint.

The second question that's out there is,
when did I read about the SEC filing a complaint?
My memory, my best recollection, is I do recall
reading in the press that the SEC had filed a
lawsuit, is my best recollection.

Q. And with respect to reading in the press
about the SEC's lawsuit against Ripple, when did
that occur?

A. Same time period. Somewhere in the
December-February time period. If I'm remembering
correctly when this all transpired, which I
believe was December of 2020. That's -- that's my
best recollection.

Q. It -- it's fair to say, Professor, that
you were familiar with the Howey case prior to

your engagement in this case?
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MR. KELLOGG: Objection.
A. That's a fair statement.
Q. Okay. Again in the period prior to your
retention, what was your opinion, if you had one,
about whether the SEC's allegations, if proved,

would demonstrate a violation of its securities

laws?
MR. KELLOGG: Objection;
calls for a legal conclusion.
A. Yeah, that calls for a legal conclusion.

I'm not providing an opinion on that.

0. Perfectly understood. But I think we've
established that you understood the Howey test
prior to your retention and that you at least may
have read the complaint or a press article about
the complaint prior to your retention.

So I'm asking if you formed any opinion
based on what you'd read --
MR. KELLOGG: Objection;
calls for a legal conclusion.
MR. SYLVESTER: I haven't
finished my question, Counselor.
BY MR. SYLVESTER:
Q. I'm focusing just on the period prior to

your retention.
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Based on anything that you read about
the case or the complaint, did you form an opinion
about whether or not the SEC's allegations, if
proved, constitute a violation of securities laws?

MR. KELLOGG: Objection.

A. Well, I would not form a legal
conclusion without having read the actual
complaint. So the answer to that question is
certainly no. And, you know, in terms of reading
the complaint, obviously I have views about the
economic theory and assertions in the complaint,
but I have not formed a legal opinion as to how
the judge should rule here. So I'm not -- not
providing that opinion.

Q. Again, I'm just focusing on the period
prior to your retention in this case.

Did you have any views about the
economic theories or assertions in the complaint
prior to your retention as an expert?

MR. KELLOGG: Objection.

A. So, again, my memory reading the
complaint is -- is in that time frame. So I don't
remember whether it is at the same time as the
engagement or it was a month, you know, a week

earlier, but it's in that time frame that I read
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the complaint.

As I said before, I did read general
descriptions in the press of the SEC's theory, but
I -- you know, quite frankly, I would not form a
legal conclusion, even if I was asked to do so,
based on secondhand reporting on legal matters.

Q. When you read the complaint, did you
form an opinion about whether the facts alleged,
if proved, would demonstrate a violation of the
securities laws?

MR. KELLOGG: Objection;

calls for a legal conclusion.

A. I don't have a view on that.

0. I'm not sure what that answer means.

Does that mean no or you don't recall or
something else?

A. I don't have a -- okay. I -- I am
not -- I'm not providing and I don't have a legal
analysis of all the legal issues that relate to
this dispute; that is, whether, in fact, this

constitutes a security as defined by the

securities laws. That's -- obviously very capable
counsel and -- and the judge and -- and the legal
system will decide that. I'm not providing an

opinion and I haven't formed a legal opinion on
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that.
Q. What was it that you read in the press

about the SEC's case against Ripple prior to your

retention?

A. I don't -- I don't have a specific
recollection. I -- I -- I read a lot of press and
I don't -- I don't -- I do have a generalized

recollection of reading about it, but I'm not

going to be able to give you more particulars.

Q. Do you own XRP?

A. No.

0. Have you ever owned XRP?

A. No.

Q. Sitting here today, do you have any

plans to acquire XRP?
A. No.
Q. Are you charging a fee for your expert

services in this case?

A. Yes.
Q. How much is your fee?
A. So my expert fee is 1,250 at the time

that I was retained. So that part of my
compensation is my hourly rate. Just to have a
complete answer for the record, another component

of my compensation is I get a percentage of junior
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people at Compass Lexecon that work pursuant to my
instructions and supervision.

So an example of that would be somebody
put -- puts together binders and sends that to me.
So junior people at Compass Lexecon working in
this matter under my instructions and supervision,
I do get compensation based on that as well as my
hourly rate.

Q. Is the compensation that you just
referenced a percentage of your billables?

A. Yes, but with the important
qualification that it's not the billables at
large. 1It's junior staff at Compass Lexecon for

which this would apply.

Q. What's that percentage?
A. So I do have a confidential contract
with Compass Lexecon. I -- it's -- I just want to

make sure I'm not violating any confidentiality.
MR. FIGEL: Give us just a
second.
(Pause)
MR. KELLOGG: So if your
agreement with Compass is that it's
confidential, then you should not

reveal it.
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THE WITNESS: Okay.
BY MR. SYLVESTER:

Q. Okay. So just for purposes of the
record, you're declining to answer my question
based on a preexisting confidentiality agreement
with a private party?

A. So my understanding, sitting here today,
igs that my agreement with Compass Lexecon is
confidential. That's my understanding sitting
here today. And so the answer to your question
would be yes. But I do, to reiterate, get a
percentage of the junior staff working pursuant to
my instruction and supervision in this matter.

MR. KELLOGG: To make it
clear, we do not represent Compass
Lexecon so we're not forming a legal
opinion about the nature of the
contract.

MR. SYLVESTER: Understood.

THE WITNESS: And I --
maybe -- so I want to make clear
that's my understanding of the nature
of the agreement sitting here today,
that it's confidential. I -- I can

certainly confirm or disconfirm that
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my understanding is correct or
incorrect.
BY MR. SYLVESTER:

Q. How much have you billed for your
services in this matter so far?

A. So I haven't added up the number of
hours, but it is substantial. So it's several
hundred hours over this period since I've been
engaged, so -- but I had not added up the hours.

Q. Is the seven -- strike that.

Is the several hundred hours just your
time or you plus any staff assisting you?

A. So my answer to your earlier question is

just my time.

0. Okay.

A. So it would be multiple of, you know,
several -- I know "several" has a lack of -- you
know, it's -- it's not a specific number, but it

ig a significant amount of time, my personal
time.

Q. And do you have a sense of how many
hours any staff working with you in connection
with this matter have billed?

A. I do not, no.

Q. Okay. Would Compass Lexecon have those
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records?
A. I would assume so.
Q. Okay. And would Compass Lexecon have

precise records of how many hours you've billed in
this matter?

A. I'm not privy to their recordkeeping
system. I would assume so but that -- that's just
an assumption.

Q. Have you received any compensation for
your work in this case in XRP?

A. No.

Q. Do you have any plans to receive XRP as
compensation for your expert services in this
case?

A. No.

Q. Did others assist you with providing

your expert services in this case?

A. Yes.

Q. Who?

A. So I interacted with -- I'm just going
to spell her name -- A-N-D-R-I-A, Andria,

van der Merwe. And she is the senior person at
Compass Lexecon with whom I interfaced.
Q. What's her title?

A. Executive vice president or senior --
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I -- I forget her exact title, but she's a -- a
senior person at Compass Lexecon with whom I've
worked in the past with.
0. Is there anyone --
THE VIDEOGRAPHER: Excuse me,
Counsel. Your -- your mic is sort of
rubbing against your shirt. Sorry for
the interruption.
MR. SYLVESTER: No problem.
BY MR. SYLVESTER:
Q. Is there anyone else who assisted you
with providing your expert services in this case?
MR. KELLOGG: Objection on
work product grounds.
Do not discuss any
conversations with attorneys.
THE WITNESS: Okay.
A. So my understanding is that she --
this is the person at Compass Lexecon -- did have
assistance from Compass Lexecon staff in terms of
work product or analysis. But my interactions
were through her, or with her, in terms of -- of
my instructions and supervision and so forth.
0. Who are the assistants that

Ms. van der Merwe interacted with in connection
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with the preparation of your expert report?

A. So I don't have a list off the top of my
head. So I know there was junior staff that were
doing different tasks, but I interfaced with her.

Q. Did you ever directly communicate with
any of the junior staff that were doing different
tasks in connection with preparation of your
expert opinion?

A. So my memory sitting here today is just
-- my best recollection in terms of Compass
Lexecon staff is one other person as -- as best I
can remember. Ron -- I'm going to mispronounce
his last name -- Lewon -- Lewinski, Lewonski.
Ronald Lewonski. Some -- something along those
lines.

So in addition with -- to interfacing
with her, that's the one other person that I can

recall sitting here today.

Q. What is Mr. Lewonski's role at Compass
Lexecon?

A. So he's a -- was a statistician.

Q. He's no longer with the company?

A. My memory is that he moved to another
company to do something -- some statistical stuff
with another company. I -- was it Amazon or -- I
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forget which company.

Q. What assistance did Mr. Lewonski provide
with your expert opinions?

A. So, again, I interfaced with that --
that one person at Lexecon. He did join in a
conversation about the factor model. So it was
that one conversation where I do remember he -- he
talked.

Q. Did he have any assistance in designing
your factor model?

A. Well, the factor model was my -- my
instructions and I'm the one that provided
instructions on exactly what I wanted done and
how -- how it was to be done.

0. How did Ms. van der Merwe assist in your
expert services in this case?

MR. KELLOGG: Objection.

A. So she helped -- you know, a couple
different buckets. She helped put together
binders of materials for me; kept the flow of
materials organized. She -- through her,
interfacing with her, there was a lot of data
work, merging of data and so forth. And I used
Compass Lexecon pursuant to my instructions for

that.
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So, yeah, it was really -- I worked
closely with her in preparing the analyses and the
end result of my reports reflected in AF-1 and
AF-2.

0. What was the role of the junior
assistants at Compass Lexecon with whom you did
not directly communicate in preparation of your
expert opinions in this case?

MR. KELLOGG: Objection.

A. So -- so I don't have a breakdown of who
did what. I interfaced with this person. I know
that she had assistants. But, again, it was
pursuant to my instructions and -- and supervision
about the ultimate work product.

0. Was Ms. van der Merwe responsible for
the merging of price data between CoinMarketCap
and CryptoCompare?

MR. KELLOGG: Objection.

A. So you used the word "responsible." At
the end of the day, I'm responsible. She did
assist in the merging of the data pursuant to my
instructions and supervision.

Q. Do you know how much -- strike that.

Are Ms. van der Merwe and Mr. Lowanski

also charging, through Compass Lexecon, defendants
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for their services?
A. I have no personal knowledge of that. I

assume so, but I have no personal knowledge.

Q. Do you know what their billing rates
are?

A. No.

Q. Did anyone at Compass Lexecon provide

any comments to drafts of AF-17
MR. KELLOGG: Objection.

A. The comments or the -- the interactions
were -- I certainly discussed with Compass Lexecon
what I wanted done. I certainly had their
assistance. In terms of the draft itself, my
memory of the draft was really reflecting the work
product. So I think the discussions, the
thinking, the analysis, occurred before the final
production of the report. So I certainly had

those conversations.

Q. Who wrote the first draft of AF-1°?

A. I did.

0. Okay.

A. But I -- I did have the assistance of
Compass Lexecon. So, for example, some -- the

exhibits were produced pursuant to my instructions

and supervision by Compass Lexecon primarily

55

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 57 of 376

because we would still be waiting -- waiting for
the report if I were to do these exhibits in a --
in a clean and, you know, properly formatted way.

So I did have the assistance of Compass
Lexecon, but the first draft was mine.

0. Okay. Who are all the individuals at
Compass Lexecon who contributed in any way to the
drafting of your report?

MR. KELLOGG: Objection;
mischaracterizes the testimony.

A. So -- so my interactions with Compass
Lexecon in terms of the draft is -- is what I
described earlier. I did the first draft. I did
have the assistance of Compass Lexecon; they
helped put together the exhibits pursuant to my
instructions and supervision. And obviously, you
know, that was, you know, something that, as I
worked on the draft, I continued to have the

assistance of Compass Lexecon.

Q. Who were the people that provided the
assistance in -- as described in your last
answer?

MR. KELLOGG: Objection;
asked and answered.

A. It's the same answer as before. I
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interfaced, with that one exception that I can
recall, with -- with -- with that one person at

Compass Lexecon.

0. With Ms. van der Merwe?
A. Yes.
Q. Did any attorneys provide comments to

drafts of Exhibit 1°?
MR. KELLOGG: Objection.
Direct the witness not to

answer. You can answer yes Oor no, but

that's it.
A. What's the pending question?
Q. Did any attorneys provide comments on

drafts of Exhibit 1°?

A. I don't recall ever receiving comments
from counsel on the draft. I certainly talked
about -- well --

MR. KELLOGG: Objection.
Don't -- don't go into detail.
A. So I -- I don't recall ever receiving
comments on the draft from -- from counsel, is my
best recollection.
0. Okay.
A. So, in other words, you know, for -- for

example, I did a draft and then there's a markup
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of the draft by counsel. I don't recall ever
that -- I never recall that happening.
Q. Just a yes or no: Did you ever receive

comments orally from counsel on the draft?

MR. KELLOGG: You can answer
yes or no.

A. It depends on what you mean by
"comments." So I did describe to counsel --

MR. KELLOGG: I'm going to
direct the witness not to answer that
question.

MR. SYLVESTER: Not to answer
whether or not he received comments
orally from counsel?

MR. KELLOGG: Yes.

MR. SYLVESTER: I believe --
do you want to strike it from the
record? Because he already answered.

MR. KELLOGG: Yes.

MR. SYLVESTER: Okay. So
just so the record is clear, you would
permit Professor Ferrell to answer the
question whether or not he received
written comments to his draft, but

you object and instruct him not to
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answer as to whether or not
he received oral --

MR. KELLOGG: I object to --

MR. SYLVESTER: Please let me
finish just for the record.

You would object -- object
and instruct him not to answer as to
whether or not he received oral
comments from counsel on his draft
expert report.

THE WITNESS: Would this be a
good time to take a five-minute break?
We've been --

MR. SYLVESTER: That's fine
by me. Let's go off the record.

MR. FIGEL: Why don't we
finish this --

THE VIDEOGRAPHER: Okay.
Thank you. The time is approx --
approximately 10:24. We're going off
the record.

(Whereupon, a recess is
taken.)

THE VIDEOGRAPHER: The time

is approximately 10:44. We're back on
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the record. This is the beginning of
Media 2.

MR. SYLVESTER: Okay. When
we went off the record, we were having
a colloquy about Ripple's counsel's
instruction not to answer.

Have you come to a position
on whether or not he is --

MR. KELLOGG: Correct. I
will direct the witness not to answer
any questions about conversations or
other interactions with counsel about
the drafting process of the report.

MR. SYLVESTER: And just for
clarity, that includes whether or not
such conversations occurred?

MR. KELLOGG: Correct.

MR. SYLVESTER: Okay.

BY MR. SYLVESTER:

Q.
counsel's
regarding
about the
including

occurred?

And are you, Professor, going to follow
instruction not to answer any questions
any conversations you had with counsel
drafting process of your report

whether or not such conversations
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A. I'm going to follow the instruction of
counsel.
0. Okay.

MR. SYLVESTER: Before we get
back to questioning -- questioning, I
also want to put a reservation of
rights on the record.
To the extent that Professor
Ferrell testifies here today about any
analysis that he has performed that
the SEC has not received or any
opinions he has formed that are not
set forth in his expert reports, AF-1
or AF-2, we reserve all rights to
preclude any such analysis or any such
testimony at a later date.
BY MR. SYLVESTER:
Q. Moving on, have you served as an expert
witness prior to this case?
A. Yes.
Q. Approximately how many times have you
been retained as an expert witness?
A. I don't have an answer for that. I
don't have a number.

Q. General terms 1is fine.
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A. I've been retained over the years in a
number of securities and capital market cases, but
I don't have a number.

0. Is it north of 50, would you estimate?

A. If the question is north of 50 in my

lifetime, vyes.

0. Okay. 1Is it north of 100, would you
estimate?

A. In my lifetime, yes, it would be north
of 100. I do want to note that I have been on

occasion retained as an expert and the case
settled and I effectively do very little or --
if -- if anything.

So north of 100 with that understanding
of what an engagement might entail.

Q. Okay. 1Is it north of 200°?

A. I don't believe so, but I -- I don't --
I don't have a specific recollection sitting here.
If you're talking about my entire life, I don't --
I don't know sitting here.

Q. Okay. In the entirety of your expert
engagements, have you ever been retained by the
plaintiff's counsel?

A. Yes.

Q. Okay. Sitting here today, just an
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approximate number, what percentage of the time
have you been retained by plaintiff's counsel over
the history of your engagements?

A. I don't have a specific recollection. A
majority is on the defense side. I have on
occasion been retained by plaintiffs.

0. Okay. Prior to this case, have you been

retained in a case where a governmental entity was

a party?
A. Yes.
0. How many times has that occurred?
A. So I want to be clear. 1Is the guestion

that I'd been retained by the government or the
government's been involved?

0. My first question was, is the
government -- let me just ask it again.

Have you been retained in a case where a
governmental entity was a party regardless of who
retained you?

A. Yes.

Q. Okay. Have you ever been retained by
the government in any such case?

A. Yes.

Q. Okay. How many times have you been

retained by the government as an expert witness?
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A. So, you know, just sitting here, the one

memory that comes to mind is I was retained by the

U.S. Attorney -- U.S. Attorney in the Southern
District in a criminal securities case is -- you
know, just sitting here today, is the -- is the

one case that comes to mind. That was a couple
years ago.

Q. Okay. And now backing up to the
entirety of cases in which the government was a
party and you were an expert witness,

approximately how many of those exist?

A. I don't know. It's -- it has happened
on occasion, but it's -- it's -- it's relatively
infrequent. Relatively infre -- it does happen,

but relatively infrequently.

Q. Would you say that number is as high as
ten?

A. It's possible. I don't -- I don't have

a specific number.

Q. Okay. Would you say it's as high as 507?
A. No.
Q. Okay. Have you ever served as an expert

witness in a case in which the SEC was a party?
A. Yes.

0. How many such cases?
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A. I don't have a specific number. 1It's a
small number of cases, is my best recollection,
but I don't have a specific number.

0. Has the SEC ever retained you as an
expert witness?

A. No.

0. So in each of the cases that you've been
retained as an expert witness in which the SEC was
a party, you've been a witness for the defense?

A. Yes. The handful of times I can recall
that happening, yes.

Q. Has your expert opinion ever been

excluded by a court?

A. No.
0. Let me reask a better question related
to that.
Has there ever -- has your expert

opinion ever been excluded in whole or in part by
a court?

A. No.

Q. Okay. Have you ever held any
professional licenses?

A. I was a member of the bar for, like, a
year in the '90s. So that's -- no other

professional licenses.
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Q. Okay. Was your bar license ever revoked
or suspended?
A. I -- I stopped being a member of the bar

because I wasn't practicing law, so...

Q. Have you ever --

A. I let it lapse.

Q. I'm sorry. You said it lapsed?

A. I believe so.

Q. Okay. Have you ever been the subject of

any disciplinary action related to your

professional activities?

A. No.

0. Are you familiar with the term "event
study"?

A. Yes.

Q. Okay. Have you conducted event studies

in the past as part of your expert witness work?

A. Yes.
Q. Approximately how many times?
A. How many -- is the question how many

times have I done an event study?

Q. As a part of your expert witness work in
the past.

A. A large number of times.

0. North of 50°?
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A. Possibly.
0. North of 1007
A. I don't have a specific recollection. I

don't know.
0. Have you ever submitted a rebuttal
expert opinion critigquing an event study conducted

by another expert witness?

A. Yes.

Q. How many times have you done that?

A. A fair number of times. I don't have a
specific number, but I -- I have definitely done
that.

Q. Okay. Would you estimate that as north
of 507

A. I don't have a specific number. I'm not
sure 1if it's north of 50. I don't know.

0. How about north of 20°?

A. My best -- I don't have a specific

number. The answer is probably ves.
Q. Okay. Have you conducted event studies

in contexts other than engagements as an expert

witness?
A. Yes.
0. Okay. What context?
A. Academic writing and I also teach event
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studies.

Q. Are the academic publications in which
you've addressed the topic of event studies listed
among your publications in AF-17?

A. All my current publications are -- are
listed there. Let me just take a quick look. I
am -- yes. So my most recent paper is listed in
the rebuttal. So I believe this is a complete
list of my academic writings.

Q. Okay. Before performing an event study,
do you always check whether the market for the
considered security is efficient?

A. My best recollection is in the context
where I've done an event study, it's been assumed
that the market's efficient is my best
recollection.

Q. When you say "it's been assumed," is
that you doing the assuming or someone else?

A. It's an assumption -- you know, if we're
talking about my expert work, it's an assumption
of the litigation under -- under Basic versus
Levinson or under the -- let me -- let me restate.

That typically when I do an event study
in my -- is in a situation where it's been assumed

for purposes of litigation that the market is
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efficient.
Q. Now moving to your -- strike that.
For event -- event studies that you've
conducted in academic contexts, for those event
studies, do you always check whether the market

for the considered security is efficient?

A. I believe the event studies that I do in
my -- in my work is for large publicly traded
companies. So I don't -- I didn't run the legal

test for efficiency there, but we're talking
about, my best recollection is, large publicly
traded companies such as listed in the New York
Stock Exchange where I don't think there would be
a dispute as to efficiency is -- is my sense.

0. And there are other tests for market
efficiency setting aside legal tests, correct?

MR. KELLOGG: Objection.

A. There's certainly academic literature on
efficiency going back to Gene Fama's work in the
1960s for sure.

Q. And focusing only on economic tests for
market efficiency, before performing an event
study in an academic context, do you check whether
the market is considered efficient in economic

terms?
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A. The same answer as before. So my best
recollection of kind of the event study factor
type analysis I've done academic work for involves
publicly traded securities; New York Stock
Exchange listed securities, for example.

So, you know, I received it on that
basis.

Q. Have you ever performed an event study
where the market in your view was not efficient?

A. I don't recall offhand doing that. I'm
not saying it's impossible. I don't have a
recollection sitting here today of doing that.

Q. When you perform an event study, do you
always check for statistically significant
abnormal returns on days without any relevant news
during the period you're examining?

MR. KELLOGG: Objection.

A. You know, when I run an event study such
as, you know, as an expert, the question's always
what is the point of the event study and that
informs what I look for and what's relevant. So
it really depends on the purpose that I'm using
the event study for or the purpose that, for
example, an opposing expert's using the event

study and that informs the questions that I think
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are relevant.

Q. If you're conducting an event study in
which you're testing the impact of a news event on
the price of a security, in that -- in an event
study that addresses that question, do you always
check for statistically significant abnormal
returns on days without any relevant news?

MR. KELLOGG: Objection.

A. Again, it depends on the event study
that I'm assessing or conducting. I'd just want
to know more context about the purposes of the
event study and the facts and circumstances.

Q. Can you recall conducting an event study
in which you took steps to determine whether or
not there were statistically significant abnormal
returns on days other than days on which the
relevant news was released?

MR. KELLOGG: Objection.

A. That's at a high level of generality.
It's certainly possible, but it would depend on
what the relevant economic questions were given
the facts and circumstances of the case and given,
if we're talking about expert work, what the
opposing expert's doing and the purpose for which

they're offering the event study. So it would
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really depend on the context and the facts and
circumstances.

0. That makes sense, but I'm asking about
your recollection of your prior work.

Can you recall taking the steps to
determine whether or not there were statistically
significant abnormal returns on no news days when
conducting an event study?

MR. KELLOGG: Objection.
A. It's possible. I don't have a specific
recollection.
Q. Okay. Let's assume that you conduct an
event study -- now we're in hypothetical land.

Let's assume that you conduct an event
study and you observe a statistically significant
abnormal price return following a news event.
Let's also say that you observe a number of days
without news that also have statistically
significant abnormal price returns.

How would your analysis or conclusions
about the price reaction to news events change, if
it would?

MR. KELLOGG: Objection.
A. I don't have a view. I would have to

think about it.
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Q. Did you conduct an event study as part
of your work in this case?

A. No.

Q. Have you ever conducted an event study
that pertained to digital asset prices?

A. No.

Q. Okay. Are you offering any opinion in
this case regarding the suitability of event study
methodology and assessing whether there exists a
link between Ripple news and the price of XRP?

MR. KELLOGG: Objection.

A. I am certainly providing an opinion that
the factor model is the appropriate statistical
model given the facts and circumstances of this
case. So I do have a -- a view as to whether,
given the economic theory in the complaint,
that -- I do have a view as to whether the event
study methodology or the factor model methodology
is more appropriate. So that level of generality
I do have an opinion.

Q. Are you providing the opinion that the
factor model that you employed is the only
appropriate statistical model to employ to
determine whether there is a link between Ripple

news and the price of XRP?
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MR. KELLOGG: Objection.

A. I'm providing the opinion that the
factor model is -- is the correct statistical
model, correct statistical technigque, to assess
the economic theory as articulated in the
complaint.

0. And what I'm just focusing in on is, is
it the only correct statistical technigque in your
view?

MR. KELLOGG: Objection.

A. Well, you know, there's a panoply of
academically peer-reviewed statistical techniques.
The question here is, which one of those
statistical techniques is appropriate given the
facts and circumstances of this case? And my
opinion is that the factor model is the correct
way, not the event study approach.

Q. Is there any part of your expert opinion
that states expressly that the event study
approach is the incorrect way to study whether
there exists a link between Ripple news and the
price of XRP?

MR. KELLOGG: Objection.
A. Sure. So I try to, you know, explain

this in detail in my opening report. That is, the
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SEC's economic theory articulated in the complaint
is -- there's a whole series of events:
Statements, distributions, et cetera. There's a
whole series of events -- activities; conduct, if
you will -- that occurred over this seven-year
period, 2013 to 2020, that in aggregate is
associated with the price of XRP going up.

So, for example, paragraph 79 to 82 of
the complaint. Paragraph 9 of the complaint
refers to all the conduct referenced in the
complaint as the basis for the legal conclusion.

And so given the facts and circumstances
of this case, I felt it was appropriate that one
analyze the cumulative effect of the conduct
identified in the complaint and whether it is, in
fact, associated with excess returns. That is to
say, returns that are specific to XRP and are not
otherwise explainable by general movements in
the -- in the cryptocurrency markets.

I would also say, to give a complete

answer, that for the event -- that another virtue
of this approach -- that is, the factor model
approach -- is one can analyze the entire time

period. I also analyzed, obviously, 2015 to 2020,

as well, separately. That has the virtue of
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capturing the entirety of the price return series
versus a situation where even if you observe a
short-term correlation between a news event and an
XRP change in price, even assuming that were true,
there's still the further question of whether that
gets reversed later.

Again, this -- this sort of speaks to
market efficiency and the need to know and the
impact that the efficiency of the market has on
how one -- whether you can meaningfully interpret
the results of an event study given that, you
know, you're not -- you may not be able to
identify the appropriate event window.

So, again, for those reasons, the
reasons articulated in my report, I believe the
factor model is the appropriate statistical test
in the facts and circumstances of this case.

0. When was the last time you read the

SEC's complaint in this matter?

A. Last night.

Q. How many times have you read the
complaint?

A. Many times.

0. More than ten?

A. Probably.
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0. More than 20°?
A. Probably not.
Q. Okay. And just for the record, you read

the complaint approximately more than ten times in
connection with preparing your expert report in
this case?

A. Yes.

Q. Okay. As part of -- part of forming
your opinion in this case, you conducted a
principal components analysis, is that right?

A. Yes.

Q. Okay. As I understand it, the purpose
of conducting the principal components analysis
was to describe the main drivers of general
cryptocurrency markets, is that right?

MR. KELLOGG: Objection.

A. It's a way of capturing the information
in the non-XRP cryptocurrency markets that I then
use in the factor model.

Q. When you say "capturing the
information," what information do you mean?

A. Well, there's the 91 tokens that I use
for the 2015 to 2020 period. There's the 9 crypto
assets that I use for the full period. And so

there's a covariance matrix associated with that.
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And the PCA analysis is a way to extract
information embedded in the covariance matrix of
the cryptocurrency assets that I'm using, extract
into the principal components that I then use in
the regression analysis or in the factor model
analysis.

Q. As part of your previous engagements as
an expert witness, have you ever conducted a

principal components analysis?

A. I don't recall either way.
Q. Setting aside whether or not you
conducted a PCA -- strike that.

If I say "PCA" throughout the day, I
mean principal components analysis. Okay?

A. Understood.

Q. Okay. Setting aside whether or not you
conducted a PCA in your prior engagements, have
you ever been called upon to opine as to whether
a specific factor or event influenced price
returns?

MR. KELLOGG: Objection.

A. I -- I mean, going back to our earlier
questions, I have done event study analyses in the
past.

0. And so that I understand your answer,
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I -- strike that.
In your prior expert engagements when
you have been called upon to opine as to whether a
specific factor or event influenced price returns,
the expert analysis that you conducted was an
event study, is that right?
MR. KELLOGG: Objection.

A. That's not quite right. So I have used
event studies in -- in the context of thinking
about prices. I've also used factor model as well
in other contexts. So it depends on the facts and
circumstances of the case, including the
efficiency of the market.

Q. Prior to this engagement, how many times
have you used a factor model to opine on the
question of whether a specific factor or event
influenced price returns?

MR. KELLOGG: Objection.
A. I don't have a specific recollection. I

have used it in the past, but I don't have a

number.
0. Under ten-?
A. Yes.
Q. Under five?
A. Probably. I'm not sure.
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Q. Can you recall sitting here today any of
the matters in which you've used a factor model to
opine as to whether a specific factor or event
influenced price returns?

A. So I do remember -- I'm not going to
remember cases. I do remember there's been
matters where the claim is that there's been
leakage of information into the marketplace that
affected the returns over a period of time. And I
do remember using a factor model in that context.

So, again, a claim concerning events
spanned over a period of time where the claim is
that it's impacting the price return series.

Q. Do you recall the security at issue in
the case you just described?

A. I believe it was a publicly traded
security, i1s my memory. A publicly traded stock.

Q. Prior to this case, have you ever
offered an expert opinion that an asset was or was
not a currency?

A. No.

Q. Prior to this case, have you ever
offered an expert opinion that an asset was or was
not a virtual currency?

A. No.
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81

Q. Prior to this case, have you ever
offered an expert opinion that an asset did or did
not function as a store of value?

A. No.

0. Prior to this case, have you ever
offered an expert opinion that an asset did or did
not function as a unit of account?

A. No.

0. Prior to this -- prior to this case,
have you ever offered an expert opinion that an

asset did or did not function as a medium of

exchange?
A. I don't believe so.
Q. Okay. Have you ever --
A. So these are -- just to be clear on the

record, this is my best recollection sitting here
today.

Q. Have you authored any academic articles
that addressed the topic of whether an asset is or
is not a currency?

A. No.

Q. Have you authored any academic articles
that address the topic of whether an asset is or
ig not a virtual currency?

A. No.
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Q. Have you authored any academic articles
that address the topic of whether or not an asset
functions as a medium of exchange?

A. I don't believe so.

Q. Have you authored any academic articles
that address the topic of whether an asset
functions as a store of wvalue?

A. I don't believe so.

Q. Have you authored any academic articles
that address the topic of whether an asset
functions as a unit of account?

A. I don't believe so.

Q. Have you written any publications
pertaining to digital assets?

A. I don't believe so.

Q. Have you taught any classes that cover

the topic of digital assets?

A. Yes.
0. What classes?
A. I cover it in corporate finance and I

cover it in my securities regulation class. Oh,
and it also comes up in my law and finance class
on start-ups.

Q. What topics do you cover related to

digital assets in your securities regulation
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courses?

A. So I -- so the securities regulation
class is a -- is a class at the law school
although I incorporate economics and finance into
that. And so the securities regulation class, I
do cover different issues relating to the
application of securities laws and -- and digital
assets have come up in that context, such as ICOs
or, you know, tokens, where, for example, there's
some right associated to -- with profits or
earnings of the entity that's issuing them to --
to raise capital.

So that would be the securities
regulation class. It comes up in that context.
Kind of the panoply of instruments that you
observe in the marketplace.

In corporate finance, I talk about it as

sort of a new -- new-ish, I should say, financial
asset. So just sort of the characteristics of
this -- of this space of crypto assets.

And then the law of finance seminar, we
do talk about start-ups including start-ups in
the -- in the block up -- in the blockchain space.

So it comes up in different ways in --

in -- in these different courses.
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Q. Have you ever taught -- strike that.
Have you -- strike that.
When you teach your securities
regulation class, do you teach case law?

A. Yes.

Q. Have you, as part of your securities
regulation class, ever taught any cases in which
the SEC has brought any claims against a digital
asset issuer?

A. I don't believe so. Now, the case book
that I use I do think mentions -- might -- I'd
have to look back. 1It's possible the case book
mentions those cases in passing, but I don't have
a recollection of specifically assigning those
cases.

Q. Have you ever taught a class in which

you address the topic of the SEC's case against

Ripple?
A. No. ©No. I have mentioned in the
context of securities regulation crypto assets. I

don't remember ever assigning a case or a
complaint to the class. So I do mention the issue
in class, but, again, I don't have a recollection
of ever assigning an SEC complaint or -- or a

case. So it's really at that level of generality.
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Q. Setting aside the SEC's case against
Ripple, have you ever taught any class in which

you discussed Ripple or XRP?

A. I don't think I've ever gotten into the
allegations in this case, no. I do mention -- I
have mentioned securities regulations. 1It's

mentioned in the case book as well, I believe.
You know, the -- the policy issues around crypto
assets and how they interact with the securities
laws. So at that level of generality, yes.

0. Prior to this case, had you been
retained as an expert in any case involving
digital assets?

A. I don't believe so.

0. Prior to this case, had you ever
conducted any analysis of price movement of
digital assets?

A. I don't believe so.

Q. Are you offering any opinion in this

case on the informational efficiency of the XRP

market?

A. No.

0. Okay.

A. I'm not providing an opinion on that
except to say -- except referencing my earlier
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comments about the event study approach versus the

factor

Q.

report,

A.

Q.

A.

A.

Q.

model.

Turning to Appendix B of your opening
AF-1.

Appendix B?

That's right.

Yes.

Labeled "Materials Considered.™

Do you see that?

I do.

Did you personally review each of the

materials listed in Appendix B?

A.

Q.

I did.

You know what a Wells submission is, is

that right?

A.

Q.

Yes, I do.

Okay. Did you review any of defendants'

Wells submissions in this case?

A.

I don't believe I reviewed the Wells

submission is my best recollection. That's my

best recollection sitting here.

Q.

Okay. Let's turn to paragraph 90 of

AF-1 on page 39.

A.

Q.

Page 39?

Yes.
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A. Paragraph 907

Q. That's right.

A. Okay.

0. The second sentence, you refer to "the

economic reality that Ripple's efforts do not

impact XRP prices."

A. I don't -- I don't see that. Page 39?

Q. 39, paragraph 90.

A. Yes.

Q. Sentence 2. I'm quoting the latter
portion of sentence 2. Your reference is to "the

economic reality that Ripple's efforts do not
impact XRP prices."

A. I do. Okay. I didn't realize you were
reading a portion of the sentence. Okay.

MR. KELLOGG: Sorry. Mark,
where are we?

MR. SYLVESTER: The second
sentence of paragraph 90, latter
portion.

BY MR. SYLVESTER:

0. Okay. Is your view, Professor, that the
economic reality described in this sentence --
sorry. Strike that.

Is your view that the economic reality
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that Ripple's efforts do not impact XRP prices
based on your analysis that you describe in
Section III of your report?

MR. KELLOGG: Objection.

A. Well, it does reflect the -- the
analysis in Section III, but I -- you know, I
would also, you know, reference all the work in
the report, including my review of the contracts.
You know, the contracts are also referenced in the
complaint as well.

But I am including as a basis here the
factor model, that's true.

0. Okay. And can we shorthand the -- the
analysis performed in Section III.C of your report
as your factor model? 1Is that fair?

A. Well, I -- I have a factor model in
IIT.D as well.

0. Okay.

A. So I -- I wouldn't confine the factor
model just to III.C if what you're interested in
is the factor model.

Q. Maybe it's easier if I just distinguish
throughout the day your two analyses by referring
to the analysis that you performed with respect to

Sections III.D and III.C of your report. Would
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that work?

A. If you want to refer to the analysis in
III.C, I have no problem with that.

Q. Okay. All right. And in III.C you
describe the statistical analysis you performed?

A. One of the statistical analyses, yes.

0. Right.

Did you design the analysis that's
described in Section III.C to answer the question
of whether Ripple's efforts impact XRP prices?

MR. KELLOGG: Objection.

A. Well, a full answer to that is it's
designed to assess the economic theory articulated
in the SEC complaint; i.e., there's a whole series
of events, including distributions, but not
limited to distributions, that had the effect or
associated with XRP price increases over that time
period, the time period being 2013 to 2020.

So the factor model is the appropriate
statistical test to assess that economic theory.

Q. In your last answer you referenced a
whole series of events including, but not limited
to, distributions.

What other events are part of that

series of events?
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A. I would just reference the complaint.

So the complaint identifies various statements,
tweets, I believe, distributions, that in the
SEC's view over this time period are -- is
associated with XRP prices increasing. And,
again, I would reference the complaint for the
full 1list of the various events, distributions,
news -- statements that the SEC believes in
aggregate is associated and helps explain XRP
price increases over this time period, the 2013 to
20 -- 2020 period.

And, again, my view is the factor model
igs the appropriate way to test whether that's
accurate or not.

0. In your view the factor model is the
appropriate way to test whether all of the items
that you just listed had an impact on XRP's price,
ig that right?

MR. KELLOGG: Objection.

A. It's the appropriate way to assess
whether over this time period the events -- events
defined as the conduct identified by the
complaint -- had or are associated with excess
returns of XRP; i.e., returns of XRP that are not

explained by general movements in the non-XRP
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cryptocurrency markets.

Q. Let's look back to paragraph 90. At the
very bottom of page 39 --

A. Yes.

Q. -- you reference your "empirical
analysis of long-run XRP price return."

Do you see that?

A. I do see that portion of the sentence at
the bottom of page 39.

Q. Okay. And is that phrase that I just
read a reference to the analysis that you
performed that's described in Section III.C?

MR. KELLOGG: Objection.

A. I am referencing the analysis in III.C,
but I -- I would note that I also have a factor
model that is relevant to my opinion here in
ITIT.D.

Q. Okay. The top bullet, still on
paragraph 90, but on page 40 now, says "Variation
in long-run XRP price return can be explained by
exogenous cryptocurrency market factors that are
outside Ripple's control."

Do you see that?

A. I do.

Q. Okay. What does the term "long-run"
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mean in this sentence?

A. It -- it's a reference to the estimation
periods that I -- I looked at.

THE REPORTER: What period?

A. It's a reference to the estimation
periods that I used and there's two: The 2013 to
2020 period, and then my Estimation Period 2,
which is 2015 to 2020.

Q. Did you perform any analysis to evaluate
the question of whether Ripple's efforts impact
XRP prices in the short run?

MR. KELLOGG: Objection.

A. The answer to that is yes in the sense
that if there were news events -- I'm going to --
I'm going to use the phrase "events" to reference
the complaint's identification of what the SEC
feels or believes is impacting, is relevant to
the -- to the XRP pricing.

So, again, I just want to be clear.
When we're talking about events, I'm assuming that
we're talking about the events deemed relevant by
the complaint, but you can tell me if I'm
misunderstanding.

Q. I think it's fair to make sure we're

talking about the same thing.
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So the complaint makes a number of

allegations about Ripple's actions. Fair to say?
A. Yes.
Q. Okay. So when you use the word
"events," are you talking about the various types

of Ripple's actions that are alleged in the

complaint?
A. Yes.
0. Okay.
A. The distributions, the statements, the

various events so identified by the complaint.

And I -- and I do analyze, you know, the short
term in the sense that if these events had an
immediate -- for example, had an impact on XRP
pricing that was permanent, didn't get reversed
because the market is inefficient, then that would
be picked up in the -- in the factor model.

So events that have permanent price
effects that don't get reversed, for example,
would -- would show up in the XRP return and it
would show up in whether the excess returns, the
returns specific to XRP, are statistically
significant or not.

0. Other than the one set forth in

Dr. | crening report, are you aware of any
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event study that evaluates the question of whether
news of Ripple's actions had any correlation with
XRP price returns?

MR. KELLOGG: Objection.

A. Not sitting here. ©Nothing that I -- I
recall.
Q. Okay. Focusing just on your analysis

set forth in III.C, did counsel ask you to make
any assumptions in connection with the analysis
you performed as described in III.C?

MR. KELLOGG: Objection.

You can answer yes Or no.

A. No.

Q. Okay. Are you expressing any opinion in
this case about whether or not Ripple's efforts
affect daily or intraday XRP prices?

A. I am in the sense that I described
earlier, which -- which is to say, if Ripple news,
the various things that the SEC identifies in the
complaint, if those events had an immediate --
let's say a same-day price effect, just
hypothetically, and that price effect was
permanent, it didn't get reversed because the
market's inefficient. So it doesn't get reversed

11 days later. 1It's a permanent price effect,
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whether it be intraday or at the end of -- end of
the closing day, whatever your time interval is.
Those permanent pricing effects would show up in
the returns that I analyzed and would show up if
it's -- 1f it's XRP specific in the excess returns
that I'm analyzing in the factor model.

So in that way I am analyzing that
question, again in the context of the time series,
over my estimation period.

Q. Setting aside that analysis that you
just described, did you perform any other analysis
pertaining to the question of whether or not

Ripple's efforts affect daily or intraday XRP

prices?
MR. KELLOGG: Objection.
A. That would be my answer to the question.
0. Okay.
A. Which is, the short term can matter to

the long term if the short term is permanent and,
therefore, would show up in the re -- the price
series.

If the -- if one -- you know, just to
take the opposite hypothetical, if, for example,
there's a correlation between a news event and a

change in XRP price, as a hypothetical, and that
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gets reversed, hypothetically, nine days later,
then that would not -- and -- and all that's
occurring within my 28-day window, that would not
show up in the return by definition. It might
show up in the weekly, but not in the -- the

28-day period.

So, again, I am -- I would be picking up
in my factor analysis events that -- that affect
the -- the return versus, you know, some news

event that might be reversed by the market.

Q. Sitting here today, do you know whether
the hypothetical that you just described occurred?
Meaning there was a news event, there was a Ripple
news event, there was a change in XRP price, there
was a reversion, and it wasn't picked up in your
factoring analysis?

MR. KELLOGG: Objection.

A. No. So the prob -- one problem in my
view and one reason why the factor model is a
better approach is I have not seen any -- I'm not
aware of, I should say, Dr. [ addressing how
his event study can -- can -- can adjust for that.

So, again, it goes back to my reason for
why the factor model is better. We're talking

about XRP in 2013 and -- and going forward. We're
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talking about the long-term price series given the
allegations in the complaint. And so I just view
that as this is the better way to go.

Q. Is it possible in your view that there
was a Ripple news event and a resulting change in
XRP price, the XRP price then reverted within your
28-day window, and that did not show up in your
factor model?

MR. KELLOGG: Objection.

A. So in your hypo, if the price increased
and decreased within the 28-day period, I think it
follows that it would not be in the -- the 28-day
period. It may -- it might be in the week period,
depending on the timing of those events, but a
complete price reversal within that time interval
by definition would not be -- wouldn't be, A, a
permanent price effect; and, B, wouldn't be in the
time series; and, C, wouldn't explain why XRP
price is going up over time.

Q. Okay. You've mentioned in your
testimony a few times, I think, the phrase
"because the market is inefficient." And I just
want to clarify for the record. Are you offering
any opinion in this case about the efficiency of

the XRP market?
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MR. KELLOGG: Objection.

A. I am not.

0. Okay.

A. I -- I -- I'm saying that if the market
is in -- inefficient, the market for XRP, for

example, in 2013 or some time period, then in that
scenario the event study is going to have this
problem of what the appropriate event window is.
That is to say, how do you control for or adjust,
when thinking about price impacts, for reversals
or whatever it is that renders the market
inefficient?

So I was really talking in terms of that
scenario.

Q. And you haven't done any analysis to
determine one way or the other whether the XRP
market is or is not inefficient?

MR. KELLOGG: Objection.

A. Correct.

Q. Okay. Are you expressing the opinion in
this case that XRP would have performed as it
historically did irrespective of Ripple's actions?

MR. KELLOGG: Objection.
A. That's not -- that's not quite the way I

would frame it. The way I would frame it is
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there's no excess returns. There's no XRP
specific price returns -- there's no price returns
specific to XRP that -- above and beyond the

general cryptocurrency market movements.

0. And does that mean in your view -- in
your view that XRP would have performed as it did
irrespective of Ripple's actions?

A. It -- well, the -- that test and that
finding is -- does directly speak to the SEC's
claim in its complaint that Ripple's efforts
caused the price to increase or is associated with
a price increase, you know, over this time period.

So it -- it's really addressing the
economic theory articulated in the complaint; that
igs to say, there's Ripple-specific efforts that
help explain or are associated with an XRP price
rise. And it's really that proposition that I'm
testing.

0. Who collected the data that you used for

your factor analysis?

A. Compass Lexecon.

Q. Do you know who personally conducted the
data pull?

A. We're -- we're going to just go back to
our earlier conversation. I interfaced with
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Ms. van der Merwe at Compass Lexecon. I gave
instructions on the type of analysis I wanted to
do, including the data pull and where to pull the
data. And so I would just reference our earlier
discussion in that regard.

Q. Did you personally do anything to check
the quality of the data that you used in
performing your factor analysis?

A. You said "personally." Sure. I went
over the data with Compass Lexecon. I talked
about where I wanted the data to be pulled. So,
yves, a lot of work went into that including myself
personally.

Q. What data quality checks, if any, did
you perform?

A. Well, so, I reviewed the academic
literature about where the academic peer-reviewed
finance literature pools return data. The
academic literature is quite clear that
CoinMarketCap and CryptoCompare are widely used in
the peer-reviewed academic research. And so I
guess I began my data collection by grounding
myself in the accepted approach in the academic
literature. So I guess that's the main starting

point.
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As I said earlier today, I also ran
before the filing of the report all the time
series on CoinMarketCap just as a robustness
check. I think the data sources that I use in the
report are the correct ones. But it was really, I
guess answering your questions, following the
academic literature on this.

Q. Returning to the data sources that you
used underlying your opinions in the report, in
addition to referencing the academic literature,
are there any other data quality checks that you
performed?

A. Well, sure. I mean, I went over the
data collection process, how they're pulling the
data, I looked at the data. So, yes, this was a
process that unfolded over time. So it wasn't
simply, you know -- you know, just reading
academic finance papers but, rather, making sure
that that was properly implemented in how the data
here was put together.

Q. Why did you -- excuse me.

Why did you opt to use price data from
two sources?

A. Well, if you look at the academic

peer-reviewed literature, CryptoCompare is widely
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used in the peer-reviewed academic research --
academic peer-reviewed literature as a source
of -- of price return data.

Now, you do run into the following
igsue, which is CryptoCompare does not go back to
2013. So another source that is also used in the
academic literature is CoinMarket. So
CoinMarket -- CryptoCompare doesn't go back to the
beginning and, therefore, I relied, consistent
with the academic literature, on -- on CoinMarket
for that time period.

0. Does CoinMarket cover the entire period
from 2013 to 20207

A. I believe so. And that's why I was able
to run it, as I discussed earlier, just on
CoinMarket. But I felt the better way to go is to
use CryptoCompare because that is used as a data
source in peer-reviewed academic research.

Q. For clarity, for the opinions underlying
your report, you used both data sources, is that
right?

A. Yes.

Q. Okay. Is there any academic literature
you can think of sitting here today that uses two

sets of data sources for pricing?
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A. I haven't looked at that specifically.
I mean, not sitting here today. I can say that
the academic peer-reviewed literature uses both
and uses CryptoCompare for later time periods.
That's simply not possible to use for the earlier
period because it doesn't exist in CryptoCompare.

So, you know, sitting here today, both
are used in the academic research literature. As
I said earlier, even if you just run it on
CoinMarket, it doesn't make a difference.

Q. What's the advantage of using two sets
of data versus just using CoinMarket data?

A. Well, at the end of the day, it doesn't
matter. The results are the same. The excess
returns are not statistically significant at the 5
percent level.

That being said, if you review the
academic peer-reviewed literature, you do observe
papers using CryptoCompare for their analysis.

Q. Right. My question, though, goes to
your -- the methodology that you selected for your
report.

Was there an advantage in your mind to
using two data sources versus just using the

CoinMarket data?
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A. Again, it doesn't make a difference,
but, yes, there is an advantage in the sense that
when you read the peer-reviewed academic research
literature, and the literature is analyzing a
later time period, a period for which there is
CryptoCompare data, you do observe the
peer-reviewed academic literature using that data
source. Not that it means CoinMarket is bad data,
but, rather, you do observe papers using
CryptoCompare.

So the Liu paper in the Journal of
Finance, or coming out in the Journal of Finance,
uses CryptoCompare, I believe if I'm citing the
paper correctly, but let -- let me restate that.

There are peer-reviewed academic papers
that are using CryptoCompare. Obviously you can't
use that in the earlier period here because it
doesn't exist in the data set.

Q. Did you do anything to verify
compatibility of price data from the two data sets
that you used?

A. Yes. So I did CoinMarketCap and I ran
it on that, as I said, as well as reviewing the
data. And as we discussed earlier today, I know

that Dr. [ has -- I'm going to put aside the
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fact that he identifies three date -- three
returns that I don't use, where he claims I didn't
do due diligence on data that I didn't use. I'm
going to put that aside.

He does identify one return out of the
6,700 I used that looks, I think, abnormally
large. And so I did rerun it dropping that and it
doesn't -- doesn't affect anything.

Q. Let me limit my gquestion to any steps
that you took prior to submitting your expert
report in AF-1.

A. Okay.

Q. Prior to submitting AF-1, did you do
anything to verify the compatibility of the price

data in the two data sets?

A. I would go back to my earlier answer.
I -- I ran everything on CoinMarket; didn't make a
difference. I visually inspected the data. I

instructed Lexecon where to pull the data from
based on the academic research. You know, went
over the data with them -- or with her in
conversation and on looking at the data.

So, again, it was a process that I
undertook in constructing the factor model and the

data inputs to it.
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0. You've referenced a few times Dr. [}
reference to the token THC in your data set,
correct?

A. Yes.

0. prior to reading Dr. [ rebuttal
report, were you aware of those unusual price
spikes of THC within your data set?

A. So you just used the word "spikes,"
plural, in your statement. My understanding --
but we could look at his report -- is that he
identified one out of the -- I'm approximating
now -- one out of the 6,700 crypto returns that I
used as, in his judgment, being too large. So it
wasn't plural, it was one, if we're talking about
the same thing. And, again, it's -- it affects
nothing.

0. Be that as it may, were you aware of the
price of the one -- strike that.

Let's look at Dr. [l rebuttal
report. Can we look at --

A. I don't have his report.

Q. I will get it for you.

A. I'm sorry. I didn't mean to jump ahead.

0. Let's look at -- at AF-6, please.

(Whereupon, exhibit is
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107
received and marked SEC Ferrell
Exhibit AF-6 for identification.)
MR. SYLVESTER: Thank you
very much. Okay. Here we go.
THE WITNESS: I want to give
one to her.
BY MR. SYLVESTER:
Q. I'm handing you what's been marked AF-6.
This is the expert rebuttal report of Dr. ||
Professor Ferrell, this is the [}
rebuttal report we've been discussing?
A. Yes.
Q. Okay. Let's turn to page 19 of that

report, Figure 10.

A. Figure 107

0. Yes, please.

A. Okay. Oh, we were -- I'm sorry. You
ask your question and I'll make -- go ahead.

Q. So my question was, were you aware of

the prices of the THC token that Dr. [}
identifies as outliers prior to submitting your
expert report, AF-17
MR. KELLOGG: Objection.
A. Okay. So I'm going to read from

paragraph 38 of his report where he's referencing
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Figure 10.

"As shown in Figure 10, most prices for
THC are fractions of a cent, but there are three
dates (August 21, 22 and 23, 2017) when THC prices
are reported to reach values of over 10 million
U.S. dollars per token in the CryptoCompare data."
Okay. And then he has Figure 10.

Okay. So my comment on this is this is
a little silly because I don't use August 21st,
22nd or 23rd. It's not used in my factor model.
I use, as I say, the 28-day period which I believe
runs from -- I'm not going to get the exact dates,
but it runs from early August to early September.

So he's pointing to data that is not
used in my analysis. So, you know, this is --
this is really completely irrelevant.

0. Commentary aside, were you aware of
these -- what Dr. [JJj characterizes as "outlier
prices" on the three dates listed in Figure 10
prior to submitting your expert report in AF-17?

A. I --

MR. KELLOGG: Objection.

A. I don't recall seeing that. Again,

completely irrelevant. It's not used in my data

analysis. I do appreciate being accused of not
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doing due diligence when the data being identified
ig not actually used by myself.

Q. Were there any outlier price data with
respect to the THC returns that did get

incorporated into your analysis?

A. I believe -- and we can look at the
report. Let me just -- give me one second here.
Yeah. So he -- in addition to these

three that we've been talking about in Figure 10,
he identifies -- and this is what I was
referencing earlier -- a THC return date in
paragraph 41.

Q. Okay. So in your view there was one
inaccurate price data point for THC that was
incorporated into your analysis. Is that fair?

A. I agree that 8,916 percent is a very
large return. So this is one return out of
approximately 6,700 returns that I used that was
in the original data, not the -- not in the -- you
know. So thisgs -- this wouldn't be affected by my
CoinMarketCap running of the model. But there is
one return out of the 6,700 that is this return.
And as I said earlier, it makes no difference to
the outcome, as one would expect.

Q. So the record is clear, THC is one of
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the tokens that's used in your principal
components analysis as reflected in AF-1, correct?

A. That's right. It's one of the 9 --
well, let's -- just to be clear, it's one of the
91 tokens that are used in Estimation Period 2,
the 2015 to 2020 period. I don't believe THC is
in the 9 tokens that's used for the full time
period.

So his discussion here is about -- I
believe, is focused on the Estimation Period 2
where this is one -- this token or this crypto is
one of the 91.

Q. In your report in AF-1, you report the
results of your analysis using a 28-day return
period, is that right?

A. Yes.

Q. Why did you opt to use a 28-day return
period in your expert report?

A. Well, I have a footnote explaining why I
think this is the best specification, and that is
I'm running it essentially on a Tuesday to a
Tuesday. So you avoid national holidays on
Mondays. You avoid mixing different days of the
week if you were, for example, to run it on a

calendar basis. You're running it from a Tuesday
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to a Tuesday and you're avoiding weekend effects.

So, you know, for those reasons that I
reference in the footnote, I felt a 28-day was the
best specification. And, again, I explain all of
this in the report.

Q. Is there any advantage in your mind to
starting your analysis and ending your analysis on
a Tuesday versus a Wednesday, a Thursday or a
Friday?

A. So Tuesday is the first day -- I forget
exactly when the data starts, but it's after that
weekend and Monday. Obviously, you know, I tried
to run the model as early as I could with these
considerations in mind for that same time period.

But, you know, all the permutations that
Dr. ]l presents in his report, whether it be
running it on a Wednesday or a Thursday or what
have you, does not change the result. The result
being there's no statistically significant alpha
at the 5 percent level.

Q. Prior to submitting your report in AF-1,
had you run your factor model starting and ending
on a Wednesday?

A. I don't recall the answer to that. I --

what I did do, which is related to your question,
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ig, as I said earlier, I did run it on weekly and
on -- on 30-day and on calendar month. So I don't
know whether the calendar month would -- how that
would end in terms of days of the week, but I did
run those alternative specifications. Didn't
change the results. But, again, for the reasons I
describe in my report, I felt 28 days was the best
specification.

0. And, again, you ran those weekly, 30-day
and calendar month factor models prior to
submitting your expert report in AF-17?

A. I did.

Q. Okay. Are there any academic articles
that explain any benefits to using CryptoCompare
data versus CoinMarket data?

A. So you have to direct me to that, you
know, if you have a particular paper in mind. But
it is the case that folks -- you know,
peer-reviewed literature does use CryptoCompare
data for later time periods, although, you know,
as I said before, it doesn't actually affect --
that choice of the data set doesn't actually
affect the results.

Q. Turning back to a previous question,

prior to submitting your report in AF-1, it's true
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that you did not use a -- a Wednesday start and
end date to run your factor model, correct?
MR. KELLOGG: Objection.

A. I -- as I said before, I would just
reference my earlier answer. I forget the start
dates for the -- you know, whether -- you know,
for example, I forget whether the calendar mixes a
Wednesday with -- I just don't remember. I did
run it on weekly, 30, and calendar. Again, it
doesn't make a difference, as does the
permutations, the specifications in Dr. |-
None of it changes the result that the alpha is
statistically insignificant at the 5 percent
level.

Q. But sitting here today, you don't
recall having run your analysis using a Wednesday
or a Thursday start date prior to AF-1, is that
right?

MR. KELLOGG: Objection;
asked and answered.

A. Same answer as before.

Q. I believe you testified earlier that THC
was part of your principal components for your
Estimation Period 2, is that right?

A. I believe that's correct.
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Q. Was it part of PC 27

A. Well, the principal component analysis
ig extracting information from the entire
covariance matrix. So I do believe it appears --
you know, it is being weighted or reflected in PCA
2. So I think that is -- at that level of
generality, I think that's a fair statement.

Q. Okay. Do you recall what were the other
tokens in Principal Component Number 2°?

A. Oh, I don't. I mean, I have -- you
know, all the 91 is extracting all of the
information from the covariance matrix. I'm happy
to look at -- if what you're referring to is page
22, I'm happy to take a look at that.

Q. Are you referring to page 22 of AF-1°7?

A. Oh, I thought you were -- I thought we
were discussing Figure 13 of [Jjj where he's
talking about PCA 2.

0. We can look at Figure 13 of i T was
just asking if you -- if you know one way or the
other what other tokens in Principal Component 2
there were in addition to THC.

A. Well, the P -- just to be clear, the PCA
ig extracting all the information from the

covariance matrix for all 91. Now, the -- what
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that translates into in terms of how different
coins get weighted, you know -- yeah, that's a
separate question. But, you know, the PCA
analysis is extracting, in constructing the PCA
components, all the information for the entire
covariance matrix of the 91 tokens.

Q. Can we --

A. Or the 91 -- I keep saying "tokens."
Ninety-one tokens. I'm using that interchangeably
with crypto assets.

0. Can we look at Exhibit 3 of your AF-17?

A. AF-17?

Q. Yes, please. Exhibit 3.

Exhibit 3 is labeled "Regression of XRP
price return on principal components of other
cryptocurrencies."

Do you see that?

A. I do.

Q. Okay. Can you explain to me what the
difference is between Principal Component 1 and
Principal Component 2 on your Exhibit 3°?

A. I just explained it. I would reference
the PCA analysis, which is extracting -- it's a
projection of the covariance matrix into a lower

dimension of data. So it's extracting, in the
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Principal Component 1, the most information from
the covariance matrix to construct PCA 1, which is
going to be a weighting across tokens based on
where the information resides in the covariance
matrix to construct PCA 1 and -- and then so forth
and so on.

Q. What was the weight of THC in Principal
Component 27

A. I don't have that memorized. So it is
extracting information from the entire covariance
matrix. So the 91 by 91 covariance matrix -- you
know, I have not memorized, you know, the implied
weighting of the PCA 2 across the 91 tokens.

0. Is the use of a 28-day, Tuesday to
Tuesday, return a generally accepted methodology
in -- in economics literature studying price
returns?

A. I think it is consistent or a reflect of
the academic literature for the reasons I state in
my footnote.

So, for example, it's established that
there's weekend effects with crypto assets. There
are -- and so given these concerns about
day-of-the-week effects for crypto, in the

literature I think it's consistent to do the
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28-day as the best specification.
Q. Sitting here today, can you think of any

academic literature that uses a 28-day return

period?
MR. KELLOGG: Objection.
A. So I believe there's a paper by Chain,
C-H-A-I- -- C-H-A-I-N, that uses a 28-day window.

That's one that might be most on point with your
question. But, again, I would reference the
academic literature on day-of-the-week effects for
crypto as the reason why I thought Tuesday to
Tuesday was the best sgspecification. As I said
before, the other specifications have the same
result.

Q. Did you cite that Chain paper in your
expert report?

A. I don't believe I did.

Q. Did you review the Chain paper prior to
preparing your expert report?

A. Yes. Yes, I -- I reviewed a lot of
papers. I feel -- felt like it was sufficient, I
still feel like it's sufficient, that there are
day-of-the-week effects for crypto. And the best
specification would incorporate that fact into

defining the appropriate window or the appropriate
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time period; i.e., the 28 days.

Q. What other papers besides the Chain
paper did you review in preparation of your expert
report but not cite in your expert report?

A. Well, I've read over the years many
crypto papers. I'm not going to have a -- a list
off the top of my head.

0. And I just -- I -- I don't want to
interrupt you, but I just want to limit my
question to in preparation of your expert report.
Just that time period.

MR. KELLOGG: Objection.

A. Again, I'm bringing to bear my knowledge
as -- as -- as an academic economist, the
literature. I do cite papers for specific reasons
in my report, but I am invoking my experience as
an academic economist in how I thought and
prepared my analyses.

Q. In your view, does your PCA identify the
most important economic factors in the crypto
market?

MR. KELLOGG: Objection.

A. I don't think that's -- I -- I think

that's too broad and too -- I guess I don't agree

with that framing. Really, what information that
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-- what information are you interested in is a
function of what the analysis is that you're
doing.

For my analysis, the PCA is extracting
in an efficient way the information in the
covariance matrix of the 91 or the 9 tokens given
what I'm interested in, which is exploring the
price movements of XRP in relation to the other
cryptocurrency markets. So, again, for my
purposes I think it does capture the right
information.

I guess I'm hesitant to speak to any --
you know, other potential research questions I
would have to -- I would have to think about.

Q. In your view, is the information that's
captured from the covariance matrix of the 91
tokens econo -- information about important
economic factors in the crypto market?

MR. KELLOGG: Objection.

A. It is extracting information about
the -- the times -- the pricing time series in the
non-XRP cryptocurrency markets in a very
established way. I think the PCA analysis has
been around, I think, over a hundred years. So it

igs a well-grounded, academically peer-reviewed
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technique widely used to capture information that
might be relevant to a research guestion or an
analysis.

Q. Is there other information about the
cryptocurrency market other than price and time
series and non-XRP cryptocurrency markets that the
PCA provides?

MR. KELLOGG: Objection.

A. I'm not sure what the question's asking.

0. I'm asking whether or not the PCA
provides any other information about relevant
factors in the cryptocurrency market other than
just the time and price series of the data -- of
the underlying data.

A. Well, it --

MR. KELLOGG: Objection.

A. I mean, I guess we have to talk a little
bit about what a PCA does. 1It's projecting higher
dimensional data using, you know, the -- the
covariance matrix into a lower dimension. So it
ig extracting in an efficient manner information
in -- in the -- in the other non-XRP crypto market
return price series.

Q. When you say "information" in that

answer, what is that information that's being
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extracted?

A. The covariance matrix.

0. And --

A. So --

0. Sorry. Go ahead.

A. Yeah. So it's a well-established
technique to extract information reflected in the
time series of the 91 or the other 9 tokens.

0. What information does it extract?

A. It extracts -- we have lots of time
series for 91 or 9. 1It's extracting the time
series along the dimensions that have the most
information about what the -- what the
cryptocurrency markets are doing. So typically
the PCA is going to work off the eigenvalue of the
matrix to project from a higher dimension to a
lower dimension the informational content of the
data.

So, again, completely standard. It's
used in asset pricing models. 1It's used for other
purposes all the time. It's nothing surprising or
novel in any way about using a PCA to extract
information from -- from -- you know, from a data
set.

Q. Did you use --
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122

MR. KELLOGG: Mark, 1s now a
good time for a break?

MR. SYLVESTER: Sure. Fine
by me.

THE VIDEOGRAPHER: Okay.
Thank you. The time is approximately
11:58. We're going off the record.

(Whereupon, a recess is
taken.)

THE VIDEOGRAPHER: And the
time is approximately 12:15 p.m.
We're back on the record. This is the
beginning of Media 3.

BY MR. SYLVESTER:

0. Professor, did you use the Fama-French
factors in your analysis?

A. No.

Q. It's true that at no point you conducted
your factor model using daily price data, is that
right?

A. Correct.

Q. Okay. This is a hypothetical question.
Let's assume the only change to your analysis is
that you analyzed the price return data at a daily
interval versus your 28-day interval. Let's
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assume that other digital assets explain a very
small --
THE REPORTER: You're going

to have to slow down, Mark.

0. Let's assume that other digital assets
explain a very small portion of XRP price return
variation. Say less than 50 percent.

Would that change your opinion in this
case?

MR. KELLOGG: Objection.

A. If I understand the question correctly,
the question is would I reject the model purely as
a function of adjusted R-squared? Again, I guess
I would want to see the model and what's going on
with the model. Obviously different models can
have different adjusted R-squares in terms of the
explanatory power of the model.

So I guess in your hypothetical, I would
want to do the work to understand the model and --
and see and make -- and make an assessment from
there. Given my purposes and what I was testing,
you know, I -- I had the specification, I think,
that best captures it.

Q. Is your opinion in this case based in

part on the adjusted R-squares that your model
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produced?

A. Not per se. So the adjusted R-sqguared
for -- for Estimation Period 1, the 90 percent
plus, I mean, that is a feature of the model that
I use. So in that sense it is part of my analysis
because it is the associated adjusted R-squared.

So, yes, going back to my earlier
answer, I would say the adjusted R-squared for the
model or the models that I'm running is a feature
of the model. 1It's an output of the model. So
obviously in that sense it's part of my analysis.
It's a function of the model.

But I would also say that, you know, you
can obviously not ascertain the statistical
significance of the alpha, which is what I'm
primarily focused on, by -- you know, by just
referencing what the adjusted R-squared is. So
I'm more interested in the model's assessment of
the statistical significance of the alpha. But
that being said, the adjusted R-squared is
obviously part of -- it's reflecting what the
model is doing in practice.

Q. When you say you're primarily focused on
the statistical significance of the alpha, can you

explain the relationship between that and your
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125
expert opinion that -- I'm quoting from paragraph
100 -- "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"?

A. Can you remind me what page that is?

Q. Sure, 47.

A. Can you remind me of what you were just
reading?

Q. Sure, it's paragraph 100. It starts "In
summary..." It's just one sentence.

A. Okay. And what was -- I see the
language. Which -- now, what was the gquestion?

Q. The question was you -- your -- a few

answers back, I believe that you said that you're
primarily focused on the statistical significance

of the alpha, is that right?

A. Yes.
0. Okay.
A. In the context, to be clear, of having a

model that appropriately accounts for non-XRP
crypto price movements and so forth.

Q. Right. And what I'm trying to do is
ask -- strike that.

What's the relationship between the
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statistical significance of the alpha and your
conclusions that you reached in paragraph 100, if
there is one?

MR. KELLOGG: Objection.

A. Right. So obviously I do further
analysis after paragraph 100, so I don't want to
create the misimpression that my analysis of the
price returns ends at paragraph 100. And so I
would incorporate the further analysis that I do.

But I am saying that if the SEC's
economic theory as articulated in the complaint is
true, one would expect to observe excess returns
of XRP and that's the alpha. That is to say,
there's returns that are specific to XRP, specific
to XRP, that are positive, because the SEC is
alleging that on the whole these news and
activities of Ripple were helping to drive the
price up. So that theory would indicate that the
XRP specific price return is positive and
statistically significant; i.e., it's -- the
return is above and beyond what you would just
expect based on general cryptocurrency market
movements.

Q. Okay. Returning to my hypothetical

about running your factor model with daily
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interval data, if your factor mod -- if you had
done that and under the assumption that other
digital assets, non-XRP assets, explain a very
small portion of XRP price return variation, would
that affect your opinion at all?

MR. KELLOGG: Objection.

A. So your question is some hypothetical
analysis that I didn't do, would that affect my
opinion? I would have to see what the analysis
ig. Some hypothetical model using daily prices
for a asset pricing model. I mean, I -- one other
thing I would say is I do describe in my report
the frequency of data that is used for these
factor models.

So, anyway, your hypothetical's about a
hypothetical analysis. I would need to take a
look and think about it.

Q. Would it be possible to run your factor
model as described in your report using daily
pricing data?

MR. KELLOGG: Objection.

A. Yes, you could do that, I assume.

Again, I would be worried about the consistency of
such approach with the academic literature that I

cite about the frequency of the data used in these
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factor models. The monthly or the weekly is
basically what you see. So I cite to those asset
pricing model papers about the frequency of the
data.

But, again, for some hypothetical
analysis that I haven't done, what do I think
about it? I guess I would want to see it.

Q. Are there academic papers that you cite
in your report that do -- sorry, strike that.

Are there academic papers that you cite
in your report regarding cryptocurrency returns
that do use daily pricing data?

A. Yes. I mean, I think, you know, I cite
to one of Dr. |l pavrers where he uses
higher frequency data, I think for different
purposes than what I'm concerned with. You know,
I'm concerned with the long-run time series for
the returns. I believe in that particular paper
he was more motivated by looking at trading types.

So, yes, some of the academic papers use
a different frequency of data, you know, given the
research question that they were interested in.

Q. Why did you elect not to run your model
on daily price data for purposes of your opinion?

A. Because --
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MR. KELLOGG: Objection.

A. -- the academic papers I cite -- and
this is when I've done my own academic work with
factor models -- is -- is -- is monthly return
data is what you see. I know that, you know, some
of the papers I cite also use weekly, but I'm
looking over a seven-year period.

So my view is that the monthly -- I'm
rounding here from the 28 days -- is consistent
with the asset pricing model literature.

Q. When you've used factor models in your
own academic work, have you also used a 28-day
interval?

A. No, because I've never -- I've never run
a factor model in my academic work on -- on
crypto, which has these unique features; you know,
this -- this feature in the data that you have
these day -- these strong day-of-the-week effects.

Q. Let's turn to paragraph 20 -- sorry,
strike that.

Let's turn to paragraph 92 of your
opening report, page 41.

A. Okay.

Q. The first sentence of paragraph 92 is

"There is no consensus in the literature on the
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nature or the number of factors that should be
used."
Do you see that?

A. I do.

0. Is it fair to say, then, that it was
your own judgment as to which factors would be
appropriate to determine the factors that you used
in your analysis?

MR. KELLOGG: Objection.

A. No, I don't agree with that -- that --
that characterization. I use an absolutely
standard technique, a technique that's been used
in asset pricing model literature to construct the
factors. So it wasn't a subjective decision. I'm
using well-established techniques --
well-established techniques used in the asset
pricing model literature to construct the factors.

Q. What academic articles did you rely on
in support of your selection of factors for your
factor model?

A. Well, I -- I have a number of academic
citations in my -- in my report, including
academic citations where the PCA analysis is used.

As I said before, I'm also drawing on my

general experience as an academic economist and my
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general knowledge of the asset pricing model
literature, as well as the academic cites that I
provide.

Q. How 1is it --

THE WITNESS: Am I speaking
too quickly?
THE REPORTER: Yes.
THE WITNESS: I'l1l] -- 1'11
slow down.
THE REPORTER: Thank you.
BY MR. SYLVESTER:

0. How is it that you were able to draw
from the literature for assistance with selecting
factors given that there's no consensus as to the
nature or number of factors in the literature?

MR. KELLOGG: Objection.

A. I think you're mischaracterizing that
sentence because what -- the sentences that follow
in that paragraph, paragraph 92, you know, are
referencing sort of off-the-shelf factors. So for
CAPM you have a market index. Often people use
the S&P 500. For Fama-French you can go to Ken
French's website, you can pull the Fama-French
factors. So these are established indices in that

space.
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So what the sentence is really saying is
there's -- there's no such established indices in
the sense that you have it for CAPM and for
Fama-French in the equity space. That's not to
say that there isn't a relevant academic
literature. That relevant academic literature is
both the use of the PCA as a -- as a well-known
statistical technique, the use of PCA in the
context of asset pricing models, and the use of
factor models more generally in this space.

Q. Okay. So even though, according to your
report, there's no consensus in the literature on
the nature and number of factors that should be
used, you would say, nevertheless, the methodology
that you applied here is informed by that academic
literature?

MR. KELLOGG: Objection.

A. Don't agree with that. I -- I'm drawing
from the academic literature. It's grounded in
the academic literature. It reflects the academic
literature: The academic literature on the PCA,
the -- the academic literature where PCAs are used
in asset pricing models, the academic literature
on factor models.

Q. Why did you use a PCA for determining

132

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 134 of 376

factors that affect digital asset returns instead
of constructing a market index?
MR. KELLOGG: Objection.

A. Well, again, I mean, you could -- I
mean, I guess I'd just go back to my report, which
ig there's no established market index for crypto
over this time period; that is to say, 2013 to
2020. There is a well-established technique in
the academic literature for constructing factors
and that is -- that is the PCA. And that's
consistent and reflective and grounded in the
academic literature.

0. If you had wanted to construct a market
index for digital assets, could you have done so?

MR. KELLOGG: Objection.

A. So I'm not aware -- I guess I would just
stick with what I say in my report, that my -- my
view of the literature is there's no consensus as
there is in the CAPM or Fama-French of an
off-the-shelf factor to use. There is a consensus
that the PCA is -- is an appropriate technique to
construct factors and -- and that's what I do.

Q. Setting aside consensus, which I
understand, just from a layperson's perspective,

if you had wanted to construct a market index as
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an economist for these other digital assets, is
that something you would have been capable of
doing?

MR. KELLOGG: Objection.

A. I don't even know what a market index
would mean in that context. So we're talking
about 2013, where we have the very beginning of
crypto assets. We have a lot of coins added
later. Again, I don't know what the point of that
exercise would be if there's -- you know, if that
exercise that you're contemplating is not grounded
in the academic literature.

Q. Are you aware of any academic literature
in which the authors construct a market index for
cryptocurrencies?

A. So there are papers that I talk about
that do construct factors for later time periods
in various ways including using PCA. I'm not
aware of a consensus in the literature for a
market index over this time period in the way that
you do for CAPM and Fama-French.

Q. Setting aside whether there's a
consensus, are you aware of any academic papers in
which the authors construct a market index for

cryptocurrencies?
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MR. KELLOGG: Objection.

A. You would have to direct me to the
paper. I'm sure that folks have looked at the
market generally for crypto. I'm not aware of an
established market index for this time period in
the way that you do for CAPM and Fama-French. So
that's my view of the literature.

Q. Okay. So just for clarity of the
record, sitting here today, you can't think of any
academic articles in which the authors construct a
market index for cryptocurrencies?

MR. KELLOGG: Objection.

A. I'm not saying that. So I'm sure that
there's papers that look at market effects of
crypto. You know, I have some citations here in
my -- I'm trying to find it now.

So, yeah, that's not a fair
characterization. There's certainly papers that
look at the general market for crypto assets. If
you want to call that a market index or not, I
don't know. But, again, I would just revert to my
earlier characterization of the literature.

Q. What is the -- strike that.

Is the PCA a commonly accepted
methodology for identifying factors for an asset
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pricing model?

A. Yes.

Q. Did you cite any sources in your report
that use a PCA to identify factors for an asset
pricing model?

A. So I know this is not a memory test. I
believe I do cite such papers. I believe the Hu
paper, is my best memory, does a PCA in the asset
pricing model. But I do believe I do cite studies
and -- let me just see here.

And I will also say, drawing on my
general experience as an academic economist, that
PCAs are used in the asset pricing model
literature. There's nothing unusual or novel or
surprising about that.

Q. Is it true that when conducting a PCA, a
researcher typically tries to understand what the
components mean?

MR. KELLOGG: Objection.

A. Well, I discuss this in my report. I
mean, the components -- the meaning of the
component is -- is informed by what the PCA
analysis is doing. So I guess I would reference
our earlier discussion about what the PCA

component is reflecting.
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Q. Does your report provide any economic
interpretation between any particular principal
component and the cryptocurrency market?

A. Well, the -- the PCA is extracting the
information from the general non-XRP
cryptocurrency markets and -- and their price
movements and price properties.

Let me just pause here and see if
there's anything I want to add to that.

Yeah, and I would also reference
paragraph 93 where I talked about this in a little
more detail.

Oh, and then paragraph 94 I mention the
Hu paper that uses PCA. I mention the Liu paper.

So, again, I think I would go back to my
report and answer some of these gquestions.

Q. Is it fair to say that in your analysis
you observed the relationship between Principal
Component 1 and XRP?

A. No. I -- in my analysis I believe for
the -- if we can just turn to my Exhibit 3, I have
four principal components using the BIC criteria
for Estimation Period 1 and I have 11 for the
second period.

Q. Okay. Can you tell me what the BIC
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criteria is?

A. Well, I have the formula in the
footnote. I don't have the formula memorized.
But it's the Bayesian information criteria. So
it's a well-established criteria for how many
variables, independent variables, that you add to
the model. And then it tells you whether you
should -- you know, in my situation, whether you
should have three or four or five or -- or so
forth.

So it's a criteria that penalizes you
for adding a variable, but also you get the
benefit of more explanatory power, generally
speaking. So the formula for the BIC -- and I'm
just going to take a moment to find it in my
report because I do have a footnote on it. Give
me a second here. It's Footnote 171.

Q. I see.

So Footnote 171 sets forth the Bayesian
information criterion equation, is that right?

A. Yes.

0. Okay. And the -- that's referred to in
Footnote 4 of your Exhibit 3 as the BIC criteria?

A. Let me just confirm that -- the

footnote. Just give me one second. Yes, that is

138

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 140 of 376

correct.

Q. Why did you use the BIC criteria in
selecting your number of principal components as
reflected on Exhibit 37

A. Well, the BIC is an objective criteria
for how many components you're going to have. So
do you include one? Do you include three? Do you
include seven? I don't want to have a subjective
judgment as to the number of BIC princ -- the
number of principal components. The BIC is a
well-established criteria for answering that
question that's been used in the academic
literature.

So, for example, at the end of
paragraph -- I'm sorry, at the end of Footnote
171, you know, I cite to a Journal of Financial
Economics paper that uses BIC for their P -- PCA.

Q. Is it -- 1is it in your view important to
use objective criteria for determining how many
components you need to have?

MR. KELLOGG: Objection.

A. Well, my view is -- I would -- I would
have my view be more granular than that; is that
the BIC is a well-established criteria for

deciding the number of components to use.
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Q. And for your purposes in forming your
expert opinion, was it important to you to use a
methodology that employed objective criteria in
determining your -- the number of components to
use?

MR. KELLOGG: Objection.

A. Again, the way I would frame it is this
is a well-established criteria in the literature
that I'm using. So I wanted to ground my
selection criteria in the academic literature,
which is what this does. So that -- I would

describe the motivation in those terms.

Q. Okay. Can we turn to Exhibit 5 of your
AF-17?

A. Exhibit 57?

Q. Yes.

A. Give me one second here.

Q. Exhibit 5 is labeled "Regression of XRP

Returns on Returns of Largest Market-Cap Coins."
Do you see that?
A. Yes.
0. I don't see in the footnotes any
reference to the BIC criteria.
Did you employ the BIC criteria in

making your selections for the components of
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Exhibit 57?

A. No, the --

MR. KELLOGG: Objection.

A. The selection criteria here is largest
market cap coins. And, again, as I explain in my
report, the purpose of Exhibit 5 is just as a
robustness check on the PCA and -- and, also,
unlike a PCA principal components analysis, you
know, which isg this implied weighting across
crypto assets, you know, Exhibit 5 enables the
reader to actually see individual crypto assets.

So, again, it's by way of another, you
know -- by way of, you know, moving from the PCA
just so that you have individual crypto assets on
the right-hand side. But the selection criteria
was the largest as, again, as a robustness check
on my -- you know, as a -- one additional analysis
to my principal analysis that uses the PCA.

Q. Did -- did you attempt to use the BIC
criteria to engage in your selection process with
respect to Exhibit 57

MR. KELLOGG: Objection.

A. I've already answered the question.

0. That's a no then?

A. I told you the selection criteria for
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Exhibit 5.

Q. And that did not include the BIC
criteria, is that right?

A. That's correct. I chose -- the
selection criteria is the largest market cap
coins. The coins that were the largest in this
time period. So that was the selection criteria
for Exhibit 5 and -- and the results -- and the
results have been reported there.

Q. Turning back to your Exhibit 3.

A. Yes.

Q. As I understand your analysis, you did
observe some relationship between the principal
components in your model and XRP, is that right?

A. For some of the principal components.

Q. Okay. For the principal components for
which you observed the relationship between those
principal components and XRP, what's the -- what's
the economic intuition behind that relationship in
your view?

MR. KELLOGG: Objection.

A. What I would say is there's a
statistical association between the information
impounded in that -- that principal component and

XRP price returns.
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Q. Do you provide any economic

interpretation of that statistical association?
MR. KELLOGG: Objection.

A. Sure. That's what I talk about in my
report.

Q. Can you point to me in your report where
you provide an economic interpretation for the
statistical association between certain of your
PCs and XRP price returns?

MR. KELLOGG: Objection.

A. Well, I would just refer to my
discussion in part 3 where I talk about movements
in the noncryptocurrency markets, so the non-XRP
cryptocurrency markets, and the relationship to
XRP price return data and the meaning of the
excess returns.

So, again, that is reflected in this
full discussion in Part III.

Q. You say Part ITII.

Do you have a specific section that
you're looking at when you refer me to Part III?

A. Well, I would refer you to III.C and
ITI.D, where I talk about the factor model and
what it's doing and what the meaning is. So I

would just reference my report for that
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discussion.

Q. Let me try to put the question in

plainer English that I might understand better.
In your report do you express any
opinion or explanation as to why there's a
statistically significant correlation between some
of your PCs and XRP price returns?
MR. KELLOGG: Objection.

A. So, again, the -- what I'm focused on --
I mean, obviously, I'm building this model -- is,
is there excess returns for XRP? Is there
positive excess returns for XRP above and beyond
what -- the general price movements in the non-XRP
cryptocurrency markets? That information in those
markets is embedded into the PCA -- or into the
principal components that are used on the
right-hand side of the equation.

Q. If I'm understanding your answer
correctly, it wasn't part of your project to
examine the question of why there was any
relationship between certain of your principal
components and XRP price returns, is that right?

MR. KELLOGG: Objection.
A. I don't agree with that. I mean, I'm --

I'm -- I'm addressing the empirical question of
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what is the relationship between XRP and the more
general cryptocurrency markets? That's the
empirical question that I'm addressing. I

didn't know the answer to that before doing the
analysis, it's an empirical question, but that

ig -- that is the question that in part is being
addressed here.

Q. And it's fair to say as a result of your
analysis, you -- you did observe a relationship
between XRP price returns and the returns of other
digital assets?

MR. KELLOGG: Objection.

A. Well, again, I would reference Exhibit
3 -- Exhibit 4 -- I'm sorry, Exhibit 3 is just
the -- Exhibit 4 is just the list. But, yeah, I
would go back -- if we're talking about the factor
model, I would go back to, you know, the exhibits
that report the outcome of that -- of that
analysis.

Q. And did you make any attempt in your
report to explain why you observed the
relationship that you observed between XRP price
returns and the returns of other digital assets?

MR. KELLOGG: Objection;

asked and answered.

145

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 147 of 376

A. Yeah, I would just frame my inquiry the
way I did before, which is it's an empirical
question about the relationship between XRP and
the broader market of crypto assets and I'm
observing that empirical relationship in the way
that you would do in any asset pricing model. So
it's a very standard type of analysis that you
would do when you're thinking about that sort of
empirical guestion.

0. In economics literature, if a -- if an
author observes a price correlation, is it typical
that the author provide some possible economic
explanation for that correlation?

MR. KELLOGG: Objection.

A. You're speaking at a very high level. I
would want to look at the paper, what the research
question is, in order to answer that.

Q. It is a high-level question and it's
broad, but I'm asking you as someone who knows the
economics literature. In the economics
literature -- instead of typical, let's say
common .

In the economics literature, is it
common if an author observes a price correlation

that the author provide some possible explanation
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for that correlation?
MR. KELLOGG: Objection.

A. Again, it really depends on what the
research question is. You know, in an asset
pricing model, typically what you're interested in
ig the empirics: What are the relationships?

But, again, what questions are going to
be answered in an academic paper obviously is a
function of what is the research question at
issue.

0. Let's look at Exhibit 7 to your report,
AF-1. So exhibit 7 is labeled "Regression of XRP
Returns on Principal Components of Other
Cryptocurrencies and Returns of Other Assets."

Do you see that?

A. I do.

Q. Okay. There's a column on Exhibit 7
that says "Cryptocurrency and S&P 500."

Do you see that?

A. Yes.

Q. The third entry down in that column is
negative 0.001 asterisk.

Do you see that?

A. I do.

Q. Okay. What does negative 0.001 asterisk
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148
tell us in this chart?
A. It tells us that there's a statistically
significant relationship between Principal
Component 1 and XRP price returns.
0. Okay. Going down that same column,
cryptocurrency and S&P 500, if you go down to the

row that says "S&P 500 Return," I see an entry of

0.398.
Do you see that?
A. I do.
0. Okay. What does the 0.398 tell us?
A. Well, this -- this is telling us that

there's not a statistically significant
relationship in this specification between the S&P
500 and the returns of XRP.

Q. Can you interpret Exhibit 7 to say that
if the S&P 500 changes by 1 percent, then the XRP
return would change by .398 percent?

MR. KELLOGG: Objection.

A. I would not say that because that point
estimate is not statistically significant.

Q. When you say "that point estimate,"
which number are you referring to?

A. I'm referring to 0.398.

Q. Do you agree with the general maxim that
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correlation does not equal causation?
MR. KELLOGG: Objection.

A. Yes.

Q. Do you interpret the results of your
analysis, as set forth in Section III.C of your
report, to establish correlation between XRP price
returns and the price returns of certain other
digital assets?

MR. KELLOGG: Objection.

A. The way I would frame it is XRP moves in
relation to the general cryptocurrency market as
reflected in -- in my statistical analysis.

Q. Is there a distinction between the
answer that you just provided and correlation
conceptually?

MR. KELLOGG: Objection.

A. You know, maybe this is a nitpick, but
the betas typically are, you know -- correlate,
you know -- you know, it's a correlation divided
by some form of volatility in the market. But I
agree with the proposition that what I'm showing
consistent with the asset pricing model literature
is the XRP returns do move in relation to the
general cryptocurrency markets. There is a

statistically significant association.
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Q. Okay. Do you interpret the results of
your analysis set forth in III.C to establish any
causal relationship between XRP price returns and
the price returns of certain other digital assets?

A. What I would say is what I say in my
report, which is the price returns -- that there's
no XRP specific price returns above and beyond the
statistically significant associations with
generalized cryptocurrency market price movements.

Q. Let's go back to paragraph 100 of your
report, which is on page 47.

A. Yes.

Q. What does the word -- I'll just read it
for the record so we're clear.

"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."

Do you see that?

A. I do.

Q. Okay. What does the word "exogenous"
mean in that sentence?

A. It means I'm looking at crypto assets

other than XRP.
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Q. Okay. What steps did you take, if any,
to verify that non-XRP cryptocurrency returns
were, in fact, exogenous of XRP returns?

A. Well, I --

MR. KELLOGG: Objection.

A. Again, I just told you the definition
that I'm using here, which is I'm looking at
non-XRP price returns in the data. I'm looking at
the general movements, whether it be the 9 or the
91, the general movements as captured by the
principal component analysis in those markets.
The markets excluding XRP.

Q. Did you perform any analysis to check
whether the non-XRP cryptocurrency returns that
you examined were affected by changes in XRP price
returns?

MR. KELLOGG: Objection.

A. The analysis I did is reflected in the
report, which is, are there statistical
associations over this time period, the seven
years or the five years, between generalized
non-XRP crypto market price return behavior and
XRP? That's -- that's the analysis that I did.

Q. Is it possible that there is a

statistically significant association between XRP
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returns and the other digital asset returns that
you looked at because XRP affects the prices of
those other digital assets?

MR. KELLOGG: Objection.

A. I have not seen any theory or --
economic theory articulated to that effect in this
litigation, so I'm not aware of such a claim.

But, again, all I can do is reiterate, you know,
in response to your question, what I did, which is
statistical associations between generalized
movements in the cryptocurrency markets, you know,
across these 91 tokens or across the 9 tokens and
movements in XRP.

Q. Did you undertake any analysis to rule
out the possibility that XRP price -- price
movements affect the price movements of the other
digital assets that you looked at?

MR. KELLOGG: Objection;
asked and answered.

A. Yeah. So I'll just repeat what I did in
my analysis, which is, what are the statistical
associations between generalized non-XRP crypto
markets and movements in the XRP price; and,
furthermore, are there XRP price returns above and

beyond what -- what the statistical associations
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would indicate in terms of the movement of XRP
price?

Q. So is it fair to say, sitting here
today, that you don't have an opinion about
whether XRP moved the prices of other digital
assets or other digital assets moved the price of
XRP?

MR. KELLOGG: Objection.

A. So, again, I'll just reiterate the
analysis I did do, which is the statistical
associations between generalized market movements
and XRP in just the same way that academics have
done it in all sorts of contexts, including public
equities.

Q. Are you offering an opinion in this case
that the price movements in other digital assets
caused the price movements in XRP?

A. I wouldn't frame it that way. I would
say there's a statistically significant
association between these generalized price
movements and price movements in XRP consistent
with the asset pricing model literature.

Q. Are you offering an opinion in this case
that the price movements in XRP caused the price

movements in other digital assets?
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A. I never say that in my report. Again, I
can reiterate what I did, which is, you know, I
did an asset pricing model, which is an exercise
that's commonly done in the academic literature,
looking at the statistical associations between
this particular asset, XRP, and more generalized
market movements as represented by the 91 tokens
or crypto assets and the 9 -- or the 9 for the --
for the longer time period.

Q. Was it part of your assignment in this
case to determine whether, or if, XRP price
movements moved the prices of other digital
assets?

MR. KELLOGG: Objection.

A. So, again, the work that I did and the
analysis I did is contained in my reports. And,
again, I'm happy to reiterate what I did in the
factor model, which is to test whether there's an
XRP specific price movement above and beyond what
you would otherwise expect given the statistical
associations in terms of generalized non-XRP
crypto market price movements.

0. So I think that means you were not asked
to determine whether or not there was a causal

relationship between the movements in XRP prices
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on the one hand and the movements in digital asset
prices on the other hand?
MR. KELLOGG: Objection;
asked and answered.

A. So that's not -- those words are not in
my assignment. My assignment and what I did is
what I just described. So, again, I would be
happy to state what I did, but, you know, just
sort of the way I would summarize it is I used,
consistent or reflective of the asset pricing
model literature, an asset pricing model here to
explore as whether, as a statistical matter,
there's XRP price returns above and beyond what
these statistical associations would tend to
indicate would happen or would, you know -- or the
statistical associations reflecting this --
reflecting the results of the factor model.

Q. Let's look at paragraph 102 of your
report, which is on page 48.

A. Page 487

Q. Yes.

The first sentence of 102 states "The
factor models and the corresponding results I
present in Exhibits 3 through 7 allow me to

examine whether, on average, there are additional
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XRP price returns after controlling for other
non-XRP cryptocurrency market factors."

Do you see that?

A. I do.

Q. Okay. When you refer to "controlling
for other non-XRP cryptocurrency market factors,"
do you mean the use of your PCA?

A. Well, I believe some of those exhibits
ig just running it on the individual crypto assets
that we discussed earlier, but I'm definitely
referring to including here the factor models:
That is to say, Estimation Period 1, Estimation
Period 2., the factor models supplemented by these
additional indices such as the S&P 500, as well
as -- you know, obviously I also had the
distributions analysis, too, although I don't --
let me just -- give me one moment here. Let me
just refresh my recollection.

So Exhibit 3 is the PCA; exhibit 6 1is
for the full time period; and Exhibit 7 is -- is
for the five-year period. Let me just -- give me
a second here.

Yeah. So the -- the distribution
analysis is not in Exhibits 3 through 7. That

comes later.
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Q. Okay. Did you check to see if your
principal components explain the price returns of
other digital assets other than XRP?

A. No. That was not -- that was not
relevant to the asset pricing model inquiry. I'm
constructing an asset pricing model for XRP.

Q. Why did you not include other factors
besides other digital assets in your construction
of your PCA?

A. Well, I explored that possibility, so I
have these exhibits. I'll turn to Exhibit 7. I
do explore other factors, sort of standard indices
that we were talking about earlier: The S&P 500,
the MSC -- MCSI World Index, the Emerging Market
Index, the Commodity Index, the gold return, the
U.S. dollar, the Japanese yen.

So I -- I do explore some standard
indices as well, and consistent with the academic
literature, these are not statistically
significant.

Q. Did you include, for instance, the S&P
500 in the construction of your principal
components?

A. Well, I view Exhibit 7 as part of the

work that I did here.
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Q. Understood, but I'm asking a specific
question about how you constructed your principal
components.

Did you include the S&P 500 return
within your construction of the principal
components?

A. Oh, I misunderstood your question.

No, the principal components, whether
it's one, two, three or four, whatever the
principal component is, is -- is capturing the
information from other crypto assets.

Q. And -- and why was it that you opted not
to include, for example, the S&P 500 in your
principal components construction?

A. Well, because I -- what I wanted to
do -- there's a couple of different questions.
One guestion in my asset pricing model is, do --
the -- the first logical question is, do other
crypto assets, like bitcoin, like Ether and so
forth -- whether other crypto assets have an
associlation, a statistical association, with XRP
returns. And for that, given the lack of a
market -- an academic consensus on market indices
over this time period, I used the PCA.

So the first logical question is to --
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to address that relationship. For the S&P 500,
there's an index that we all know that's used
commonly in the literature. And I just entered
that into the equation on the right-hand side once
I had captured the information in the non-XRP
cryptocurrencies.

Q. If in constructing your principal
components you're attempting to find the best
factors to explain XRP price returns, why not
include the S&P 500 returns?

MR. KELLOGG: Objection.

A. Okay. So that's a little bit of a
misstatement of my approach. My approach was,
obviously, in exploring XRP returns, one needs to
incorporate what's happening in the general
cryptocurrency markets. Just as a -- that's
obvious. And so the PCA analysis is the way,
consistent with the asset pricing model
literature, that I do that.

With the S&P 500, there's an index that
we -- we don't have to do a PCA. There's an index
that's readily available, widely used. And, so,
once I captured the non-XRP cryptocurrency
markets, I then entered the S&P 500.

So the PCA is about constructing
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components for the non-XRP cryptocurrency markets.
That's the point of the exercise.

Q. So in your view in constructing your
principal components, there were not any other
factors that would be of relevance other than the
prices of certain other digital assets?

MR. KELLOGG: Objection.

A. So certainly it could be the case the
S&P 500 matters. That's why I test it. Again,
consistent with the academic literature, it's not
statistically significant. But, again, I needed
to be able to test the relationship between XRP
and these crypto -- more general non-XRP crypto
markets. And so consistent with the academic
literature, I used PCA for that guestion.

Q. Did you perform any sensitivity checks
for your PCA results using different sets of
digital assets?

A. I used -- well, I used two different
sets of digital assets: The 9 for the full period
and the 91 for the second period.

The -- so I used all the tokens that I
could subject to the selection criteria that I --
I have in my report; you know, i.e., for -- or,

for example, I have price return data for those
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tokens. And then I allowed the PCA to tell me

what's important and what's not.

0. And -- sorry.
A. So, again, the way I view my exercise is
I looked at the tokens that -- for which I had the

available data for the seven-year period and then
allowed the PCA to tell me what's important in
that -- in that universe.

0. Other than what you just described, did
you perform any additional sensitivity checks for
your PCA results using different sets of digital
assets?

A. I used all the digital assets that I
could for the first estimation period and for the
second.

Now, I do want to add for the second I
did have a minimum market cap criteria. I think
it's reflected in the report. But I allowed the
PCA to tell me what was important in the universe
of tokens that I had available to me.

Q. Let me turn your attention to Footnote

162 on page 42.

A. Give me one second. 1627
Q. Yes.
A. Yes.

lel
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Q. This is the market cap criteria that you
just referenced?

A. Correct.

Q. Okay. 1Is it possible that at some point
during your period the market cap for an included

digital asset could have dipped lower than

$100,000°7?
MR. KELLOGG: Objection.
A. It's possible.
0. Okay.
A. I don't know if that happened, but it's
possible. I don't know offhand -- let me take
another -- I don't know offhand that that

happened. The criteria here, in Footnote 162, is
at least 100,000 in either August or December.
Q. Do you know -- strike that.

In Footnote 4 to your Exhibit 4 --

A. Wait. Wait one second.
Q. Sure.

A. Exhibit 47?

Q. Yes.

A. Exhibit 4. Okay.
Q. You state "XRP market cap on August
11th, 2015 was $274 million."

Do you see that?
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A. I do.
Q. Okay. And do you know offhand what

XRP's market cap was by December 20207

A. I don't know offhand.
0. I think it is in --
A. I think it's in the complaint, but I

don't remember offhand.

Q. Let's go to page C-3 of your Appendix C.
A. Where should I go?
Q. Paragraph 6.

A. Of Appendix?
0. Let me make sure I have the label right.
Yeah, Appendix C, page C-3, paragraph 6
of that appendix.
A. Let me just take a look.
MR. KELLOGG: Mark, can you
clarify where we are?

MR. SYLVESTER: Sure.

0. Professor, do you see where we are?
A. I'm at paragraph 6 at C-3.
Q. Okay. I just want to make sure the

copies are right.
MR. SYLVESTER: Yeah, we're
at page -- page C-3 of Appendix C.

MR. KELLOGG: Okay. Got it.
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MR. SYLVESTER: Okay.
BY MR. SYLVESTER:

Q. So paragraph 6, the -- the last sentence
on page C-3 says "For comparison, on those two
days, XRP market capitalization far exceeded that
cutoff and was $260 million and $23 billion,
respectively."

Do you see that?

A. I do.

0. And I read that $23 billion figure to
correspond to December 21st, 2020.

Do you read that the same way?

A. Yes.

Q. Okay. Was it important to your analysis
of the relationship between XRP price returns and
other digital asset price returns to understand
the market caps of XRP and those other digital
assets?

MR. KELLOGG: Objection.

A. Well, I certainly report the market cap.
I certainly report regressions on the highest
market cap coins in Exhibit 5. So I certainly do
work on that.

For purposes of the PCA, the PCA will

extract the information in the most efficient way
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from the entire universe of -- of the tokens
regardless of their -- you know, regardless of
whether it's 100 million or 300 million or what
have you.

0. In your view, is it -- is it at all
likely that a digital asset with a market cap of
$100,000 would have an impact on the price of XRP
when it has a market cap in the hundreds of
millions of dollars?

MR. KELLOGG: Objection.

A. I don't think that's a -- I don't
think that -- I think you're miss -- I think your
question misunderstands the point of an asset
pricing model, which is we have movements, price
movements, in the general market. Maybe they're
small cap; maybe they're large cap. And the
question is, is there a statistically significant
association with those movements? And in this
instance, XRP.

So I don't think there's anything in the
asset pricing model methodology that would exclude
the possibility that smaller cap coins have some
informational content. Obviously, I employed
100,000 as sort of the minimum, but I don't -- I

would not for the purposes of the PCA rank them in
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terms of whether they have 200 million or 400
million or something else.

Now, obviously, in Exhibit 5, I do
run -- I do run the regression on the largest
market cap coins, but that's -- that's not the
factor model.

0. Is there any academic literature that
you can think of with respect to cryptocurrency
asset prices that uses a minimum $100,000 market
cap for inclusion in the model?

MR. KELLOGG: Objection.

A. So I cite in the footnote -- not
100,000, it's a -- it's a different time period
for different coins -- that a threshold is being
used in their analysis.

0. What footnote are you looking at,
Professor?

A. So Footnote 8.

Q. On C-37?

A. On C-3. So I say "My decision to
restrict the sample based on market cap is also
supported by the academic literature. See, for
example, Liu, 2021, who restricts the coins in
their sample to those with a market cap over a

million." Journal of Finance.
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Q. Why was it that you decided to use
$100,000 instead of a million dollars for your
model?

A. Right. I wanted to be -- I wanted to
make sure that I allowed the PCA to -- to
potentially incorporate information on a wide
range of coins. It's not that -- and those
coins -- you know, the crypto assets' price
movements might have a statistical relationship
even if they're 200,000 or 500,000 with -- with
XRP price returns.

So I used the lower threshold and,
hence -- hence, used a larger universe of coins
than would otherwise be the case, particularly in
-- anyway, particularly in these earlier periods.

Q. And what was the advantage in your view
of using that lower threshold?

MR. KELLOGG: Objection.

A. Well, I wanted to allow the PCA to tell
me for universal coins for which I had pricing
data, you know, to extract that information
from -- from the covariance matrix. And then it's
an empirical question whether the information so
extracted has a statistically significant

association.
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So if the coins, if the crypto assets
that are being analyzed by the PCA, are
uninformative about XRP price returns, they're
uninformative because I used $100,000 threshold,
for instance, then the statistical analysis would
tell us that, you know.

So as I report from my Estimation Period
1 -- and I'll go back to Exhibit 3 -- in fact, you
know, I have a 91 percent -- a 92 percent adjusted
R-squared and I'm finding statistically
significant association.

So the information from the token so
defined does have informational content in the
asset pricing model about movements of XRP.

Q. When you say it has -- strike that.

You just said the information in --
strike that.

I think you just said that the
information in the token model -- sorry. Let me
start again. Withdrawn.

What information about XRP price returns
ig provided by your model as reflected on Exhibit
3?

A. I would just go back to our conversation

this morning, our conversation about what a PCA
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does. So the P -- the principal component
analysis is using this universe of tokens, however
that's being defined. By "tokensgs" I mean crypto
assets. Extracting the information from that and
seeing -- testing the empirical question about
what is the statistical association? And, more
specifically, are there excess returns to XRP that
are not otherwise explained or accounted for by
these statistical associations?

Q. Why was it that you decided to construct
two separate estimation periods?

A. I know that Ether is an important -- it
was a judgment about Ether that started to be
traded at this point. Let me just go to my report
here. Give me one second.

Yeah. So Exhibit 4 has the largest
coins as of August 11th, 2015. Ether is there.
It's the third largest, you know, after bitcoin
and Litecoin.

So, again, Ether is an important crypto,
not -- I'm not saying for purposes of this
litigation, but Ether is well known. That's when
it began to trade. Also, starting in 2015, it
enables one to use a lot more coins or a lot more

crypto assets than 2013.
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170
So the virtue of -- of 2015 is I also
have more tokens. And so it's just a robustness
check on this 2015 to 2020 period, in particular,
utilizing through the PCA more tokens than were
available as of 2013. So we move from 9 tokens, 9
crypto assets, to 91, I believe, as of August
2015.
MR. KELLOGG: Mark, 1s this a
good time for a lunch break?
MR. SYLVESTER: I think it
ig, yes. Let's go off the record.
THE VIDEOGRAPHER: Okay.
Thank you. The time is approximately
1:16. We're going off the record.
(Whereupon, a luncheon recess

is taken.)
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A FTERNOON S ESSTION

THE VIDEOGRAPHER: And the
time is approximately 1 -- excuse me,
2:04 p.m. We're back on the record.

MR. KELLOGG: Mark, before
you start, can I put one thing on the
record?

MR. SYLVESTER: Sure.

MR. KELLOGG: Re our
discussion earlier about Allen's
compensation agreement with Compass
Lexecon.

MR. SYLVESTER: Mm-hmm.

MR. KELLOGG: We'wve reached
out to Compass Lexecon and they would
not agree to allow Allen to testify on
that. But we're happy to continue
working with you to get whatever
information about that you -- you
need.

MR. SYLVESTER: Okay. Thank
you.

BY MR. SYLVESTER:
Q. Professor, let's turn back to Exhibit 5

of your opening report. This is your "Regression
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of XRP Returns on Returns" --

A. Yeah. I just -- I just want to find the
part in my report where I discuss the exhibit. So
just --

0. Sure. Take your time.

A. -- give me a moment here.

0. And just for the record, I'll read the
title again. Exhibit 5 is the "Regression of XRP
Returns on Returns of Largest Market-Cap Coins."

A. Just -- I need a second here.

Okay. I'm there.

0. Okay. Great.

So turning to Exhibit 5, do you have any
explanation as to why some of the coins on Exhibit
5 have a statistically significant positive
coefficient and others have a statistically
significant negative coefficient? I'm looking at
Estimation Period 2.

A. So you want me to look at Estimation
Period 2.

0. Mm-hmm.

A. Well, just -- just to be clear, the
coefficient on the bitcoin, the negative 0.661,
for instance, 1s conditional on all the other

returns in the right-hand side. So it's not the
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coefficient on bitcoin as an independent variable
by itself, but conditional on the other returns
being included, it's a negative 0.661. So I just
wanted to be clear about what the coefficient
represents, and it represents that coefficient in
conjunction with the other coefficients in the
specification.

I'm sorry, could you repeat your
question?

Q. Sure.

Again, focusing just on Estimation
Period 2, do you have any explanation for why
there's a statistically significant positive
coefficient for some coins and a statistically
significant negative coefficient for other
coins?

A. Not beyond what I just said, which is
it's conditional or a function of the full
specification. And this is just empirically
what the model indicates or the regression
indicates.

So beyond that I don't have any really
further commentary on it.

Q. Okay. Turning to your Exhibit 3 of

AF-1, why is it in your view that Estimation
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Period 1 and Estimation Period 2 produce such
different results as to adjusted R-squared?

A. I don't have a specific reason. I
don't -- I could speculate as to why the adjusted
R-squares are different, the -- the .94 and the
.92, but that's the output of the model. The
model -- Estimation Period 1 in the model using
just 9 tokens, whereas Estimation Period 2 is
using 91. That's the -- that's what the
statistics tell us.

Q. Okay. As part of your analysis and
steps that you took to prepare your expert
opinion, did you take any steps to examine the
question of why there was such a divergence
between the adjusted R-squared in Periods 1 and
Period 27?

MR. KELLOGG: Objection.

A. I think we discussed earlier today the
additional work that I did in response to the
rebuttal report. So all the analyses that I have
done is -- is in -- is covered in these reports
and in our morning conversation.

Q. Turn with me to paragraph 98 of your
report.

A. Wait one second while I get there.
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Q. Yeah. And it's going to be the end of
paragraph 98 on page 46. I'm looking at the
sentence that says "The adjusted R-squared in
Estimation Period 1, which includes a period when
the cryptocurrency markets were arguably less
mature, exceeds 50 percent." And then "The
adjusted R-squared in Estimation Period 2 exceeds
90 percent."

Do you see that?

A. I do.

Q. Is there say relationship between your
adjusted R-squared finding for Period 1 and your
statement that the cryptocurrency markets were
arguably less mature during Period 17?

MR. KELLOGG: Objection.

A. I think I would just leave it as it is
in the report, which is just the simple
observation that in this additional -- you know,
the -- the extended period of Estimation Period 1,
which beging in 2013, that the crypto markets were
arguably less mature, and then I have the
citations for that in Footnote 175.

So I think -- I -- I'm comfortable with
the way that that is framed in this paragraph.

0. How would the market's lack of maturity
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during Period 1 impact XRP price during that
period, if it would?

A. I don't have a view on that. My view is
informed by what the statistics show, whether it
be for the full period or for the Estimation
Period 2.

Q. Does the lower adjusted R-squared for
Estimation Period 1 mean that pre-2015 XRP prices
were driven by other factors unrelated to
cryptocurrency market factors?

MR. KELLOGG: Objection.

A. So I -- again, I just wouldn't compare
Estimation Period 1 to Estimation Period 2 just on
terms of adjusted R-squared, which I think is an
embedded assumption in your question. You would
want to look at what the full model is doing in
the two periods, including in the PCAg that are
being used.

So I would not just simply compare the
adjusted R-sguares and -- squared and make some
sweeping conclusion about that earlier period.

Q. Setting aside the comparison point, what
does the adjusted R-squared figure for Period 1
mean? What does that reflect in --

A. Well, I have a footnote where I cite to
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this, so I'm just going to take a moment and flip
through my report to find -- to find that.

0. 174 talks about R-squared. I'm not sure
if that's what you're looking for. Footnote 174 I
mean.

A. Yes. So that's what I was looking for
and it's, again, Footnote 174.

Q. Can you explain to me in layman's terms
what an adjusted R-squared figure means and what
it tells you?

A. Well, I mean, it's one metric, not the
only metric, but one metric for the goodness of
fit in terms of explaining the variation of the
dependent variable. Here, the dependent variable
being the returns of XRP.

Again, adjusted R-squared, whether it's
high or low or -- or somewhere in between, is a
separate question as to whether there's
statistically identifiable excess returns for XRP.

Q. Okay. So what does -- focusing just on
Period 1 and the actual value of adjusted
R-squared, 0.541, what does that tell you about
the model's power to explain for Period 1°?

MR. KELLOGG: Objection.

A. The power to explain. I mean, it -- the
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adjusted R-squared is the percentage of the
variation in the dependent variable for that
period. That's what's reflected in the adjusted
R-squared. That's a separate question, as I
indicated earlier, as to whether there's a
statistical association between excess returns for
XRP and relative to the non-XRP cryptocurrency
markets.

0. What's the dependent variable for Period

A. If we go to Exhibit 3, period -- Exhibit
3 says in the title "Regression of XRP Price
Return on Principal Components of Other
Cryptocurrencies."

Q. I think your answer means the dependent
variable is XRP price return, is that right?

A. Yes.

Q. Okay. So the adjusted R-squared figure
for Period 1 tells us that for Period 1 only, your
model explains approximately 54 percent of the
variation in XRP price returns?

A. Yes.

MR. KELLOGG: Objection.

A. Yeah. So that -- that is -- the 54

percent is the adjusted R-squared and it is the
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percentage of the variation in the dependent
variable for that model for that period.

Q. Okay. Given that, as I understand it,
the adjusted R-squared figure for Period 1 tells
us that your model explains 54 percent of the
variation in XRP price return, did you take any
steps to check to see if any other factors
contributed to XRP price return changes during
Period 17

MR. KELLOGG: Objection.

A. Well, I -- I did do the work that we
discussed earlier. I mean, I did the regressions
in Exhibit 5, which is just the crypto -- the
cryptos themselves. I do the work in Exhibit 7,
where I explore -- well, this is for the later
period. I explore different returns -- actually,
I wanted to reference Exhibit 6, where I do
additional work for other potential explanatory
factors: The S&P 500, the emerging market,
commodities, gold, U.S. dollars, yen, euro.

So I do do a -- further explore -- you
know, further work to think about factors that
might be affecting XRP. And, again, these
results, the results reflected in Exhibit 6, are

consistent with the econom -- academic literature.
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Q. And as I'm reading the results in
Exhibit 6, the model doesn't predict any more than
the approximately 54 percent of XRP return
variations than the model reflected in Exhibit 3,
ig that right?

A. Yes. The adjusted R-squares at the
bottom of Exhibit 6 range from 53 to 54 percent.
I'm rounding here. But, you know, what's
important really in this exhibit is whether or not
the S&P 500 return, the emerging market, the
commodities, and so forth, whether they enter into
the equation with statistically significant or
not.

So my conclusion that the S&P 500
return, for example, you know, doesn't have the
statistical relationship with XRP price return is
not a function of the adjusted R-squared; rather,
it's a function of the fact that the point
estimate, which is negative 0.629, is not
statistically significant.

Q. Given that for Period 1, your model
explains approximately 54 percent of the variation
of XRP's price return, did you take any steps to
determine whether or not Ripple's actions

explained any of the remaining unexplained
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variation in XRP price return?
MR. KELLOGG: Objection.

A. Yes, I did.

0. And what were those steps?

A. The alpha. The constant term. So I
want to be very clear about this. The -- the
constant -- I'm also referring to that as alpha.
They're -- they're used interchangeably. So in
Exhibit 6 it says "constant." That's the same
thing as alpha.

Alpha represents whether or not relative
to -- now here I'm looking at the first column,
the "cryptocurrency factors" column -- whether
relative to the cryptocurrency markets there is an
XRP specific price return above and beyond what
the statistical associations would lead you to
expect. So that alpha is not statistically
significant in all these permutations or
specifications.

And, again, the theory in the complaint
ig that Ripple took various efforts,
distributions, and statements and so forth -- I'm
not going to reproduce the complaint here -- that
over this time period, this seven-year period,

resulted or was associated with XRP price
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increasing.

And that's a testable proposition and
that would be reflected in the alpha. The alpha
represents excess XRP returns. Excess relative to
the cryptocurrency market. And, again, there's no
statistical association.

Q. Are you aware that in 2017 XRP prices
increased dramatically?

MR. KELLOGG: Objection.

A. That -- that might well be right. I
don't have a specific recollection.

Q. Okay. Did you consider constructing
estimation periods before and after 2017 when XRP
prices were very different?

MR. KELLOGG: Objection.

A. Well, you know, turning to Dr. [} as
we discussed this morning, he has a great point, I
believe -- just give me one second here. I'm
going to need a second.

Well, my understanding of Dr. [jj in
his Figure 17 is that he uses as a break point not
2017 as your -- as your question poses, but,
rather, he uses the bit -- the BitLicense, which I
believe, given his Footnote 47 on page 27 of his

rebuttal report, occurred in 2016.
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And as I mentioned earlier today, all
his alphas -- not the change in alpha, but all his
alphas -- using that as a break point, all the
post-BitLicense alphas -- which, again, is the
middle of 2016 -- are statistically insignificant.

So that would be the most direct
response to your question.

Q. Let me ask this question: Did you
consider constructing any additional estimation
periods beyond the two that you constructed?

A. No. I felt that was adequate given the
theory in the complaint which is alleging and
identifying events over this seven-year period.

As I -- as we discussed this morning, I also
looked at Dr. |l specifications which includes
alphas for the -- not post-2017, but for the
post-2016 period.

Q. Did you conduct your analysis for Period
1 and then conduct your analysis for Period 2 or
did you conduct them at the same time or in the
reverse order?

A. I don't have a memory of that. I -- I
do have a memory very early on of wanting to do
the full time period. That was obvious from the

beginning. And I also have a memory of wanting to
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include Ether as one of the tokens given its
prominence.

So my memory is that was my thoughts
right from the beginning. I don't remember the
exact order.

Q. Why was it that you wanted to include
Ether as a token given its prominence?

A. Well, the trading only occurred in 2015,
and so I just thought that was another natural
break point. Also, as I discuss in my opening
report, this is a developing market. It's
developing over time. There's more tokens
available in 2015. And so I thought that time
period would be a useful robustness check on the
full seven-year period. So I thought that was
helpful to include for those reasons.

Q. Do you know whether your model for
Period 2 would produce a similar adjusted
R-squared if you excluded or added a few more
monthly observations?

MR. KELLOGG: Objection.

A. I'm not -- I'm not sure what you're
referring to by -- what -- I don't -- I guess I
don't understand the guestion. What -- what

observations are you talking about?
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0. Let me ask a broader guestion.

Did you check to see how sensitive the
adjusted R-squared result was for Period 2 to all
of the data inputs that you used?

A. How sensitive the -- I mean, the
adjusted R-sguared is a measure of the model and
the fitness of the model for that time period.
So, you know -- and that's the standard statistic
to report in tables like this. So -- so I felt
that that was consistent with standard academic
practice.

If you're referencing -- and I don't
know if you are -- Dr. |l discussion in his
Figure 3, I'm happy to talk about that. But in
terms of my reporting adjusted R-squares, I felt
this was -- I -- it is the standard academic
practice to do it this way.

Q. Let's look at paragraph 96 of your
opening report.

A. Yes.

Q. On page 44 there's a continuation of
paragraph 96.

A. I'm sorry, can you say that again?

0. Sure. Let me rephrase.

If you turn to page 44 --
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186
A. Forty-four.
Q. -- paragraph 96 concludes on page 44,
but my guestion is about the regression equation.
Do you see that?
A. All right. Let me just read the full
paragraph. Okay?
Okay. I've reviewed that.
0. Okay. Is the re -- strike that.
Is the regression equation in paragraph
96 the equation that you used to perform your
analysis that's described in Section III.C of your
report?
A. Well, it is used in Section III. I do
other regressions in Section III as well. So it's
in Section III, but there's other regressions in

Section III as well.

Q. Fair enough.
Is -- does the equation in paragraph 96
correspond to the regressions that -- the results

of which are in Exhibit 3?

A. Yes.

Q. Okay. Looking back at paragraph 96 and
looking at the equation in particular, on the
right side of the equation there's a lower case

Ila.ll

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 188 of 376

Do you see that?

A. Yes.

0. That "a" is the alpha, correct?

A. Yes.

Q. Okay. Okay. And reading from the very

end of paragraph 96, the alpha is the "remaining
average return, after accounting for the exposure
to the non-XRP cryptocurrency market factors," is
that right?

A. Well, the alpha plus the error term.
But the -- you know, so just looking at that
equation in paragraph 96, but the error term has a
mean zero. But -- but, yes. So that -- the alpha

ig on the right-hand side of that equation on page

44 .

Q. Okay. After the alpha term in the
equation on -- in paragraph 96, there's an epsilon
ng m

Do you see that?
A. Yes.
Q. What is the epsilon "t" on the right
side of the equation?
A. That is the error term.
THE REPORTER: I'm sorry,

that is the?
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THE WITNESS: The error term.

Q. Okay. And does that epsilon "t"
represent the residual return?

A. No. I mean, the residual ter -- I mean,
if the -- if you include in the full model the
estimated coefficient with alpha, then the epsilon
would be -- well, you just -- I guess -- let me
restart.

The epsilon would be defined by just
moving the alpha to the left-hand side in that
equation.

Q. Okay. Let me reask my question in part
because I don't understand statistics as well as
you.

Is it correct to say that the epsilon
"t" is the residual return in the equation?

A. I don't want to use that -- I don't want
to -- in terms of the definition of residual, if
you include in your calculation of the residual
the alpha, the alpha estimate, then definitionally
you'll be right. Sometimes people use -- I just
want to be clear.

Sometimes people use the phrase
"regidual return" to not include the alpha. So I

think there's a -- semantically people use, in my
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experience, the phrase "residual return" in
different ways. So I just want to be clear on
that.

But the alpha is the excess return on
average in the return series. The error term is
the error term that you would have in any, you
know, kind of a regression.

0. And when you say "error term," we're
talking about epsilon "t," is that right?

A. Yes.

Q. Okay. Do you address the error term
anywhere in your report?

A. Well, the error term is just a standard
part of any regression. So all the results that I
have include, you know, a regression with an error
term by definition. You could think about the
error term as this bouncing up and down, this
volatility of -- that the regression generates
when it's generating the coefficients in the
model.

0. What does the error term tell us about
the model, if anything?

A. What does it tell us? I mean, it's just
part of the -- you know, if we're talking about

OLS regression, ordinary least squares regression,
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it's part of the model that there's going to be an
error term in any given period just by func --
just by function of the fact that you're trying to
fit the data into a line or a slope.

Q. Okay. I'm looking for an English
translation, if there is one, of -- you know
how -- we already discussed the adjusted
R-squared. It tells you the percentage in
variation of XRP returns that's -- that are
explained by the model, right?

A. I do remember that.

0. Okay. Is there some -- is there some
plain English way to explain to me what an -- what
this error term tells us about the model?

MR. KELLOGG: Objection;
asked and answered.

A. I mean, I don't know what you mean by
"tells us about the model." 1It's part -- like in
an ordinary least squares regression, OLS
regression, you're going to have an error term
associate -- you know, as part of the model. An
error term left over, so to speak, after the
coefficients. Whether you -- you know, you
conclude the alpha in that or not.

Q. Is there any relationship between the
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error term and actual XRP returns?

A. I mean, the XRP returns are being
regressed on the model that has an error term in
it. So the actual XRP price returns are on the
left-hand side of the equation. The error term in
the regression's on the right-hand side.

Q. Is there any -- other than paragraph 96,
igs there any paragraph in your report that
addresses the error term in your equation?

A. I'm not sure what you mean by
"addresses." Everything that I report, whether
it's Exhibit 3, any regression that I use and --
and the regression anybody's using, as far as I
know, 1in this case, has an error term in it. So,
yves, it 1s addressed in all my regressions because
that's part of the model.

Q. Okay. Let's go to paragraph 102,
please.

A. I'm sorry, what was that?

Q. Paragraph 102 on page 48.

So the last sentence in paragraph 102
says "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
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factors and no remaining average 'excess' XRP
price returns that are unexplained by the model."
Do you see that?

A. I do.

0. Okay. Is the model in that sentence
the -- strike that.

What are you referring to when you say
"the model" in that sentence?

A. The regression that we were talking --
well, I'm sorry. You know, I would -- the models
are -- are what's being referred to in the first
sentence of that paragraph. So the first sentence
of the paragraph 102 states "The factor models and
the corresponding results I present in Exhibits 3
through 7" -- I won't read the full sentence. So
that -- that is what is being referenced at the
end of that paragraph.

Q. Okay. And I take it from reading
paragraph 102 that your conclusion that there are
no remaining average excess XRP price returns that
are unexplained by the model is based in part on
the zero regression constant that's referenced in
the last sentence of paragraph 102? Is that
right?

MR. KELLOGG: Objection.
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A. Zero -- no. That's -- the model -- the
regression is what we were talking about earlier
in the factor model. The regression that we were
talking -- let me just get the actual paragraph.

The regression that we were talking
about -- well, one of the regressions being
referenced here is the regression in paragraph 96,
which does have an error term on the right-hand
side, which any OLS -- any regression is going to
have. You know, it's going to have this error
term in it.

You know, my reference to a zero
regression constant is just simply a reference to
the fact that the constant, or alpha, if you will,
ig statistically indistinguishable from zero. I'm
not saying that the point estimate in the model is
zero. It's, rather, the point estimate for alpha
or the constant, it's statistically
indistinguishable from zero.

Q. Okay. And the -- just to go back to
your Exhibit 3, the point estimate in your models
for the alpha for Estimation Period 1 is 0.058 and
for Estimation Period 2, negative 0.022, is that
right?

A. Yes.
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Q. Okay. So when -- when you use the
phrase "zero regression constant" in the final
sentence of paragraph 102 --

A. Let me just get back to that spot.

Q. Sure.

A. Okay.

Q. When you use the phrase "zero regression
constant" in the final sentence of paragraph 102,
you are referring, I believe, to your conclusion
that the alpha is statistically indistinguishable
from zero, is that right?

A. Correct. And I would point you to the
immediately prior sentence to that statement. "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) ."

Q. Okay. And -- and you reached the
conclusion, as expressed at the very end of
paragraph 102, that there are "no remaining
average 'excess' XRP price returns that are
unexplained by the model," correct?

A. Yes. That is to say, there's no excess

returns statistically distinguishable from zero.
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That is to say, we don't -- one does not observe
an extra return that's XRP sgpecific on average for
this time period. That is to say, what shows up
as statistically significant in the model are the
principal components that reflect what's going on
in the non-XRP cryptocurrency markets.

Q. Does your conclusion that no remaining
average excess XRP price returns remain that are
unexplained by the model depend on anything else
other than your conclusion that the alpha in your
model is statistically indistinguishable from
Zero?

MR. KELLOGG: Objection.

A. I am working off of the alpha being
statistically indistinguishable from zero. But,
obviously, to reach that conclusion requires a
model; requires, you know, all the work that I
did. So I would -- would reference all the work,
including Exhibits 3 through 7 that are referenced
in the beginning of this paragraph, in -- in
thinking about that conclusion.

0. Is there another result other than --
strike that.

Is there another result obtained from

running your model other than the conclusion that
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the alpha is statistically indistinguishable from
zero that informs your conclusion that there's no
remaining average excess XRP price returns
unexplained by the model?

MR. KELLOGG: Objection.

A. Well, I have a number of exhibits, not
just Exhibit 3, that are -- that generate the same
conclusion. That is, there's no statistically --
there's no alpha, there's no constant, that's
statistically indistinguishable from zero in those
other models. And as we discussed earlier today,
Dr. Il alternative specifications also
generate the same result.

0. Just for the record, we've talked about
the constant in Exhibit 3. I don't see a constant
in Exhibit 4.

A. Well, Exhibit -- Exhibit 4 --

MR. KELLOGG: Objection. Is
that a question?
MR. SYLVESTER: I wasn't
done, but --
THE WITNESS: Oh, I'm sorry.
BY MR. SYLVESTER:
Q. I'll tell you what. I just -- what I'd

like to see -- we were just discussing the concept
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that you've concluded that the alpha is
statistically insignificant -- lost it.
Can you say it for me again? The alpha
ig statistically indistinguishable from zero.
A. (Indicating.)
0. Okay. Great. Which exhibits does that

concept show up in appended to your Exhibit 1°?

A. Appended to what? Exhibit?

0. Exhibit 1, yeah.

A. Oh. Well, I mean, you can see that in
Exhibit 3. Exhibit 4 is not a regression. It's

just a listing of the 20 largest cryptocurrencies.
So this is descriptive of that. It's not a
regression.

Exhibit 5, this is my regression on the
largest MarketCap coins. You see that the alpha
or the constant is statistically indistinguishable
from zero.

You go to my Exhibit 6 and all the
different specifications, that's when I'm adding
gold and fiat currencies and what have you, all
the constant are, likewise, statistically
indistinguishable from zero.

We go to Exhibit 7. Now we're in that

second estimation period. And, again, all these
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different specifications have the same result;
that is to say, the constant -- the alpha is
statistically indistinguishable from zero.

Exhibit 10.

Okay. Now we're into Exhibit 114, which
igs on page 92. Once again, in this -- I won't
walk through it now, but the three specifications
I have here, the -- the alpha is statistically
indistinguishable from zero.

You go to Exhibit 11B, which is on page
93, that's the second estimation period. Same
results: Statistically indistinguishable from
Zero.

Exhibit 12A, same result.

Exhibit 12B, this is the "Regression of
XRP Returns on Ripple XRP distributions -
Accounting for Volatility, Estimation Period 2."
Statistically indistinguishable from zero.

Exhibit 3 is just -- we're getting into
different -- different issues here.

Exhibits 17, 18, 19, 20 are -- and 21
and 22 are the MoneyGram ODL issues.

So I tried to be comprehensive in my
answer, but, you know, those are the exhibits that

come to mind in terms of answering your question.
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Q. Okay. Let's look back at Exhibit 3.

Do you agree, looking at Exhibit 3, that
for Period 1 the average monthly return of XRP was
5.8 percent higher than the average monthly return
predicted by the principal components in the
regression during this period?

A. I don't agree with that in a statistical
sense. It's -- there is a point estimate that's
positive, but it's statistically indistinguishable
from zero. So as a statistician, as an economet
-- as a financial economist, and this is -- this
would be reflected in standard academic practice,
you would view this constant as statistically
indistinguishable from zero.

0. You started your answer with "I don't
agree with that in a statistical sense."

Is there any sense in which the answer
is different?

MR. KELLOGG: Objection.

A. Well, I agree that there's a point
estimate here, which is positive, it's negative in
the second period, but you just don't take point
estimates. The point of doing statistical
analysis is whether this is statistically in the

data or not. And as we've been discussing, this
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point estimate, as is true for the point estimate
in Estimation Period 2, the negative 0.022, is
statistically indistinguishable from zero.

Q. Given the regression for Period 1, isn't
5.8 percent the most likely wvalue of alpha?

MR. KELLOGG: Objection.

A. I don't think that follows from the
regression at all. So the regression -- the point
of doing statistical analysis is whether we can
identify on a reliable basis the -- you know,
whether a point estimate is statistically
distinguishable. Here, we're testing it against
the null being zero.

So, again, you know, using -- the point
of the statistical analysis is to identify whether
an estimate is statistically reliable or
statistically present in the data.

Q. Do you base your conclusion that the
constant is not statistically distinguishable on
the "t" statistics?

A. Well, I ran it on the Huber-White, so
there is -- you know, obviously I'm working off of
the standard errors to calculate the statistical
significance at the 5 percent level.

0. Do you know how standard errors are
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calculated?

A. Yes, but I'm not going to be able to
recall off the top of my head.

Q. Okay. Would you agree that, all else
equal, if the residuals in the regression were
smaller, the estimated standard errors would also
be --

THE REPORTER: Repeat.

0. Would you agree that, all else equal, if
the residuals in the regression were smaller, the
estimated standard errors would also be smaller?

MR. KELLOGG: Objection.

A. I don't know what you mean by
"regiduals" in your guestion.

Q. If -- let me reask that question using
the phrase "error term."

Would you agree, all else equal, if the
error term in the regression were smaller, the
estimated standard errors would also be smaller?

MR. KELLOGG: Objection.

A. Are you -- you're talking about the
error term and not the constant in your question?

Q. That's right.

A. Can you repeat the question?

MR. SYLVESTER: Bridget,
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would you mind reading that one back?
(Whereupon, the record was
read back.)
MR. KELLOGG: Objection.

A. Yeah, I -- I -- I don't want to answer
that off the top of my head. I would want to
think about that and go back to the formula.

So what I can say is based on the
standard errors that I actually calculate, this
ig -- this is what one finds statistically.

0. Would you agree that, all else equal, if
the error terms in the regression were all zero,
the estimated standard errors would also be zero?

MR. KELLOGG: Objection.

A. I want to be careful. I want to think
about that. I don't want to answer the
application of the standard error formula off the
top of my head.

What I can say i1s based on the standard
errors that I actually calculate for this model,
it's not statistically significant.

Q. What's the "it" in that sentence?

A. The constant. The alpha. So just to be
clear, I calculate the standard errors, the

statistical significance, for these various
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models, these various specifications that I'm
running. And based on those standard errors, the
alpha, the constant, is not statistically
significant. ©Not statistically distinguishable
from the -- from zero, which is the null
hypothesis.

Q. Are you familiar with the concept
economically significant?

A. I've heard that phrase.

0. Okay. What is the difference between
something that's economically significant and
statistically significant?

MR. KELLOGG: Objection.

A. So the context where I've seen this is
somebody finds a statistically significant
result -- so they have a point estimate, they find
a statistically significant result, and then the
question becomes, how big a deal is this?

So we find an effect of X on Y or a
statistical association of X on Y. And then
the -- and then -- so the person reports the
results of their statistical analysis. There is a
statistical relationship.

And then the question that one might

ask, and sometimes is asked, 1is, okay, there's an
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association here, but is this economically
meaningful? Is this something that we should care
about or how much should we care about it? So it
really goes to the question of magnitude once we
are assured that there is a statistical
relationship in the data.

0. Is it possible for a result to be
statistically insignificant but economically
significant?

MR. KELLOGG: Objection.

A. That is not -- not -- I would need to
see the context of where that claim is being made.

0. What context would you need to answer
that question?

A. I'm really not sure what you're talk --
what your question is asking, I guess is what I'm
saying.

Q. I'm just talking about the, sort of,
conceptual level in economics literature. If
there's a difference between economically
significant and statistically significant, is
there a possible situation where a result is
statistically insignificant but economically
significant?

MR. KELLOGG: Objection.
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A. I mean, that's a very broad statement
about all of economics. Again, I would just
repeat my earlier answer. The context that occurs
to me sitting here about economic significance is
really your -- you do data analysis. You find
that there's a statistical association, so it's in
the data in that sense. And then you can ask, is
this economically meaningful or how economically
meaningful?

So, again, that's the context that comes
to mind, you know, in this -- with regard to this
issue.

Q. Let's look back at your Exhibit 3. If
you replaced the insignificant .058 constant with
zero, would your model still predict XRP returns
equally well?

MR. KELLOGG: Objection.

A. So if I ran a different model, what
would be the outcome? I would have to run the
model. So if -- so as I understand, your question
ig you -- your question is if I put an a priori
restriction on a model, that the intercept term,
the constant term, has to be zero, would it do a
better or worse job? I don't -- I'd have to think

about it. I don't have a view.
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0. Whether it would be better or worse,
would it be different than what we're looking at
in Exhibit 37

MR. KELLOGG: Objection.

A. Well, if I understand your question
correctly, it would be different in a trivial
sense in that, again, if I understand your
question correctly, your -- in your hypothetical,
you, as an a priori matter, are setting the
intercept term, the constant term, to zero.

So that is -- that is different than
what I'm doing, which is I'm interested in whether
there's alpha to begin with.

Q. Okay. Let -- let's consider a
hypothetical. So during a given month, a company
announces a new product and, following that
announcement, its share price increases by 50
percent that day. Later that month the same
company announces it will recall an existing
product and, following the announcement, its share
price drops by 50 percent that day.

In that circumstance, the average
monthly return and the alpha are zero, correct?

MR. KELLOGG: Objection.

A. That's not actually right. So I'm going
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to nitpick here. 1In your hypo -- let's call the
price 100. It goes up 50 percent. That's 150.
If it falls 50 percent, that's 75. So the price
doesn't remain the same.

0. Let's use absolute price terms. Let's
say -- let's adjust the hypothetical to say that
the price goes from 100 to 120 and then falls from
120 to 100.

In that circumstance, where it's 100 at
the start and 100 at the end, would the average
monthly return in alpha be zero?

MR. KELLOGG: Objection.

A. Not necessarily. So in your hypo it's
100 and 100. I agree with you that in that hypo
that's a zero return. I think we can all -- you
know, I think we can agree on that. Whether
that's a -- that's related to a negative or a
positive alpha or -- or -- or an alpha that's
statistically indistinguishable from zero is an
entirely separate gquestion.

So what 1if the al -- the -- the
instrument that we're talking about that goes from
100 and stays at 100 at the end of the day is
underperforming the market and it has a beta of 1°?

So in that situation staying constant would
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actually result in a negative alpha.

So, again, in response to your question,
whether something has a positive or negative alpha
ig a function not just of the price returns of
that instrument, but how is it doing relative to
the factors that you have found to be
statistically associated with -- with price return
behavior?

Q. Let's look back at your paragraph 102
again.
MR. KELLOGG: Sorry, which
paragraph?
MR. SYLVESTER: 102 on page

48.

A. Just give me a second here.
Q. Sure.

A. Okay. I'm there.

0. Okay. Great.

Looking again at the last sentence, that
we've now read through a few times together, is
the standard way to measure excess price return
with a constant or -- or is it with the error term
that's left unexplained by the model?

MR. KELLOGG: Objection.

A. Well, I mean, the error term is going to
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be, you know -- it's going to be bouncing around,
up and down, depending on what the returns are
doing that month and what the other factors are
doing.

The alpha, the constant, is going to
give you that average excess return per month. So
it's absolutely standard in the academic
literature to look at the alpha. I think Mike
Jensen at HBS, Harvard Business School, had a very
famous paper in the 1960s on alpha and there's a
long literature on the meaning of alpha since
then. I've done some work myself on -- on alpha as
a measure of excess returns.

So I would say that the academic
literature very much supports my focus on alpha in
these regressions as a measure of excess returns.

Q. What are the academic papers that you
cite in your report that use alpha to measure
excess returns?

A. That I would have to go through and take
a look at the papers that are cited. But there's
many papers that look at alpha as excess returns.
I would mention Gomphers, Ishii, Metrick had a
paper in the Quarterly Journal of Economics in

2003. The whole point of their paper is alpha, is
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their excess returns associated with good
corporate governance-?

I've done a paper in Review of Financial
Studies where we look at alpha as well. So
there's -- that's just an example on the
literature on alpha.

Again, alpha as a measure of whether or
not you're observing not just bouncing up and
down, but is there positive or negative excess
returns above and beyond what you would expect
based on your factor model that you're deploying?

Q. The two papers that you just cited, did
you review them in connection with preparing your
expert report in this case?

A. I mean, not particularly. I mean,
this -- these are papers that I've known for --
well, the Gomphers, Ishii, Metrick, I knew it as a
working paper back in -- these are papers -- and
one of which I wrote. So these are papers that
I've known for, you know, a decade or two decades.

Q. Looking back at your --

A. But I do want to just --

0. Go ahead.

A. -- put a little closure on this.

It's absolutely standard in the academic
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literature to view the alpha, to view the
constant, as a measure of excess returns, returns
above and beyond -- it could be negative or
positive -- relative to the factor model that you
happen to be deploying.

0. And other than your article and the
Gomphers article, can you think of any other
academic literature sitting here today that
supports that view?

A. Oh, I mean, there's many papers that do
that. I mean, I just mentioned Mike Jensen's

paper in the 1960s that started this whole thing

off. I would have to think more to come up with
citations off -- off the top of my head, but, you
know, those -- those two papers would all be good

starting points.

And it's inherent in the model, which
ig -- right? You have, in the regression model --
going back to paragraph 96, if we go look at the
regression model itself, you just think about what
the alpha represents. It represents, you know,
this sort of constant effect, if any, above and
beyond the -- you know, what's in your factor
model.

Q. Let's look again to your Exhibit 3 at

211

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 213 of 376

the point estimate of your constant for Period 1.

A. Yes.

Q. Okay. Can we conclude, looking at your
Exhibit 3, with 95 percent confidence that the
true constant is in the range of approximately two
standard deviations of .058 in either direction
for Period 17

A. I don't want to agree to a specific
confidence interval. I will say the confidence
interval includes the zero. That is to say
statistically indistinguishable from zero with --
you know, using the 5 percent level of confidence.

Q. Isn't two standard deviations the
generally accepted method for determining the
confidence interval?

A. Given --

MR. KELLOGG: Objection.

A. Depending on your confidence level, vyes.

Q. What's the confidence level expressed in
your work in this case?

A. Five percent.

Q. Okay. So isg it fair to say, then, that
the 95 percent confidence interval with respect to
the true constant range for .058 would be two

standard deviations in either direction?
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MR. KELLOGG: Objection.

A. Sitting here today, I believe that's
accurate. I would want to double-check, but I
believe that's accurate.

0. What is it that you would want to
double-check?

A. Well, I would want to make sure, you
know, sitting here, that I'm not misrepresenting
the exact confidence interval. You know, based on
the standard error, you know, thisg is
statistically indistinguishable from zero; i.e.,
the confidence level includes zero.

Q. Right. I guess if I look at -- I'm
trying to figure out -- strike all that.

Footnote 2 of your Exhibit 3 says
"asterisk indicates statistical significance at
the 5 percent level."

Do you see that?

A. I do.

0. Does that mean that for your results
displayed in Exhibit 3, you used a 95 percent
confidence level?

A. Yes.

Q. Okay. So why is it that you can't say

with certainty that the 95 percent confidence
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interval for the true constant value for your
Estimation Period 1 is within two standard
deviations on either side of .058?

MR. KELLOGG: Objection.

A. So I believe that's accurate. All I'm
saying is that I would want to double-check that
it's two standard deviations. That's consistent
with my memory sitting here, but, you know, I just
want to be, you know -- yeah. So I guess I'll
leave my answer at that.

0. What would you check?

A. Well, I would just want to make sure --
you know, I would want to calculate the
standard -- the confidence interval, so...

0. How would you calculate the confidence
interval?

A. Well, the confidence interval is a
function of the standard error. The standard
error is going to tell you how many standard
deviations you have for the confidence interval.
If you're asking me to perform the calculation
sitting here, I'm not prepared to do that.

Q. Why is it that you're not prepared to do
that?

MR. KELLOGG: Objection.
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A. Because my report has the standard
error. It reports the constant. It reports
whether it's statistically indistinguishable. I
have all the information in this exhibit that's
necessary for the conclusions I draw.

I agree with you that the point estimate
will have an associated confidence interval
associated with it.

Q. And sitting here today, do you know how
to calculate the associated confidence interval
for the constant for Period 1°?

MR. KELLOGG: Objection.

A. So I believe it's two standard
deviations. I believe that's accurate. But,
again, I'm not going to do new work sitting here
in the middle of a deposition.

Q. Assuming that it is two standard
deviations, what's the calculation that you would
perform to determine what the range of values for
the true constant are for Period 1?

MR. KELLOGG: Objection.

A. So I'm not going to do new calculations
sitting here. So I agree it's two standard
deviations, is my best memory. I agree that

there's a confidence interval, but I'm not going
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to do a calculation sitting in the middle of -- a
new calculation sitting in the middle of a
deposition.

Q. Okay. Setting aside doing the math of a
new calculation, just conceptually, can you tell
me how you would go about, with words, figuring
out what the confidence interval is for the range
of true constant values for Estimation Period 17

MR. KELLOGG: Objection.

A. I -- I -- I'm going to leave the work
that I've done as reflected in the exhibit.

0. Is that because you don't know how to do
it?

MR. KELLOGG: Objection.

A. I don't want to, you know, off the top
of my head say something that's inaccurate. So
I'm not going to do new work in the middle of the
deposition. I'm going to rely on the work that I
carefully did over many months. And so -- and
that is what forms the basis for my opinion.

Now, I agree with you that my best
memory is it's two standard deviations associated
with a 95 percent confidence level, or interval,
but, again, I'm not going to do new math sitting

here.

216

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 218 of 376

217

0. Understanding that you refuse to, could

you?
MR. KELLOGG: Objection.

A. I'm just going to repeat my earlier
answer.

Q. Do you know -- assuming the standard
deviation is -- assuming that you would use two

standard deviations, do you know how to perform
the calculation that would give you the range of
values for the true constant for Period 17

MR. KELLOGG: Objection.

A. I -- I would want to think about it.
Q. Okay. You would agree with me that
there -- there is a range of values for the true

constant for Period 1, is that right?

A. Of course.
0. Okay.
A. And that confidence interval, as we

discussed, includes zero. That's what it means to
say that something's statistically
indistinguishable from zero.
0. Could the true value of the constant for
Period 1 be as high as 14 percent?
MR. KELLOGG: Objection.

A. I don't know offhand. There will be a
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confidence interval on both sides of the point
estimate. So I agree with that. So there would
be in the confidence interval a number above
0.058. I don't have the exact number.

0. Okay.

A. But I agree with you directionally that
in the confidence interval, there would be a range
around the point estimate.

0. Let's assume -- I'll ask you to assume
for the sake of my question that 14 percent is
within the range of the true constant for Period
1.

A. Sure.

Q. Do you have any more reason to exclude
14 percent than you do to exclude zero as the true
constant?

MR. KELLOGG: Objection.

A. So whenever you do statistical testing,
you always need -- you always go into the
hypothesis. You don't come up with a hypothesis
after the fact. So the null hypothesis, which is
the necessary first step before doing any
statistical analysis, is, is it statistically
indistinguishable from zero or is the true

value -- or conversely, is it statistically
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distinguishable from zero?

So that's the null hypothesis that I'm
testing for the reasons that we discussed earlier
today. And it -- you know, it turns out to be
statistically indistinguishable from zero.

Again, there's obviously always going to
be a confidence interval associated with any point
estimate.

Q. Okay. Assuming, again, that 14 percent
ig within the range of wvalues for the true
constant for Period 1, is there any statistical
reason to think that it's more likely that zero is
the true constant than 14 percent is the true
constant?

MR. KELLOGG: Objection.
MR. SYLVESTER: Please let me
finish.

A. I don't -- I don't agree with that
approach at all. In statistical testing, you have
to go into the null hypothesis. You don't create
your altern -- you know, a different hypothesis
after the fact. So the hypothesis being tested
here, the reason for the statistical analysis
going in, is whether or not the alpha is

statistically distinguishable from zero. That's
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the question that's being answered. You don't
genie up or create a new hypothesis -- i.e., it's
14 percent -- after the fact. I don't think
that's a valid approach. It kind of invalidates
the statistical methodology which is you're
testing a hypothesis.
So I -- I guess I strongly disagree with

what I understand your question to be proposing.

Q. I don't think I'm suggesting that you
take this approach. I'm just asking your opinion
as an economist and somebody who understands
statistics, that if we assume that 14 percent is
within the true constant range for Estimation
Period 1, can you tell me if it's statistically
likelier that the true constant is zero than 14
percent?

MR. KELLOGG: Objection;
asked and answered.

A. I just don't agree with that approach.
That is, the statistics are designed to answer a
hypothesis that you have going in. It does have a
confidence interval associated with it, but what
I'm testing here, the null hypothesis, sets up the
regression analysis that we're doing. That is to

say, can we, at a certain confidence interval,
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reject the hypothesis that the true alpha is zero?
So, again, in statistical testing, you

have to have a hypothesis going in. You don't say
after the fact, well, now I think it's -- you
know, that's -- that's what I'm testing. I'm not
going to change the hypothesis, you know, after
the fact.

Q. I totally understand you don't agree
with my approach.

Are you capable of answering my

question?
MR. KELLOGG: Objection.
A. I've answered it the best way I can.
0. So am I to understand that you're not

capable of telling me whether or not it's likelier
that the true constant is zero than 14 percent
given the parameters of my hypothetical?
MR. KELLOGG: Objection;
asked and answered.

A. I agree with you that there's a
confidence interval, but the -- but the
statistical model is in service of testing the
hypothesis.

0. Okay. Let's look at Dr. |l rebuttal

again, Exhibit 6.
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THE WITNESS: So we've been
going about an hour. Does it make
sense to take a quick break?

MR. SYLVESTER: That's fine
by me if it's okay --

THE WITNESS: Thanks.

MR. KELLOGG: Sure.

THE VIDEOGRAPHER: Okay.

Thank you. The time is approximately
3:09 p.m. We're going off the record.
It's the end of Media 4.

(Whereupon, a recess is
taken.)

THE VIDEOGRAPHER: And the
time is approximately 3:26. We're
back on the record. This is the
beginning of Media 5.

BY MR. SYLVESTER:

Q. Professor, are you offering the opinion
that because alpha is statistically insignificant,
there is no room for any other factors to explain
the price returns of XRP?

A. Well, no, I'm not saying that. So if we
go to my Exhibit 7, for example, you know, I do

add other market factors, potential market

222

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23

Page 224 of 376

factors, after I had my PCA components, to explore
whether those additional market factors, such as
the S&P 500, have, you know, a statistical
association.

So -- so, you know, I -- I do leave open
the possibility, you know, as reflected in this
work, that there's other factors that could have a
statistical association which I then explore, you
know, in the context of looking at these different
factors.

0. Are there any additional market factors
that explain XRP returns?

A. Well, I can only report on the work that
I've done. And so I would reference the factors
that I do look at in my report, which obviously is
the non-XRP crypto market factors, the S&P 500,
the World Index Return, the Emerging Market, the
Bloomberg Commodity, gold, dollar, yen, euro.

Q. And as to any other additional market
factors beyond the ones that you just mentioned,
you didn't examine them, so you can't say one way
or another whether they affected XRP price
returns, 1s that fair?

MR. KELLOGG: Objection.

A. The work that I did, the factors I
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looked at are in my report. What I can say is
conditional -- conditional in the pricing effect
or association of those factors, there is no
excess return so it's statistically
distinguishable from zero.

Q. Okay. But it's -- it's possible -- if I
understand your testimony, it's possible to have
an alpha that's statistically indistinguishly --
indistinguishable from zero and then also have
other market factors explain price returns of XRP,
is that correct?

MR. KELLOGG: Objection.

A. Well, I mean, I show that in my work,
which is there's no excess returns and there's a
statistical association between some of these
market factors and XRP price return behavior.

Q. Are any of the additional market factors
that you identify in Exhibit 7 statistically
significant?

A. No. So once we move beyond the -- the
non-XRP cryptocurrency factors, again, consistent
with the academic literature, these additional
factors, such as commodities, has no
statistically significant association.

Q. I think you testified that in your work
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you show there's no excess returns. I thought
what you demonstrated was that there was no
average excess returns, is that right?

MR. KELLOGG: Objection.

A. I think you're drawing a distinction
that I wasn't making in your -- in your comment.
So I would just go back to the report. The alpha
igs the excess returns over this time period.

Q. Can you show me where you're reading
from, please?

A. Okay. I haven't found the spot, so give
me one second.

Okay. So I would just point to my third
bullet point on page 40, as the way I characterize
it in the report, where I say "On average, XRP
price returns are not statistically different than
zero, controlling for cryptocurrency market
factors, over which Ripple has no control."

Q. And is that conclusion the same or
different from the conclusion that you articulate
in paragraph 102, where you say "In each of the
Exhibits, 3 to 7, in all columns, none of the
constants - which are estimates of the average
monthly XRP price" --

A. I'm sorry, I don't -- I don't know where
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you're reading from.
Q. Paragraph 102.
A. Okay.

Q. About mid paragraph it starts "In

A. Yeah.

0. Okay. "In each of the Exhibits, 3 to 7,
in all columns, none of the constants - which are
estimates of the average monthly XRP return after
subtracting the risk free rate and controlling
from non-XRP cryptocurrency factors - is
statistically significant at the 5 percent level."

So I guess my question is, is there a
distinction between excess returns and average
monthly excess returns?

A. I'm not drawing that distinction in my
report.

0. Why not?

A. Because I'm referring to the same thing.
I'm referring to the constant in my exhibit. So
the discussions that we've been having is
referring to exactly the same regression. So
obviously they're referring to the same thing,
which is the alpha, the constant term in these

exhibits, such as Exhibit 3.
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0. Okay. So let's turn back to the bullet
you pointed me to. I think that was page 40, is
that right?

A. I have to find it again. Yes.

Q. So when you say in the third bullet on
page 40 that you read to me that begins with "On
average," that's a different way of saying what
you're saying in paragraph 102, is that right?

A. I don't know what -- what you mean by
"different way." I -- I am using different words.
It's not exactly the exact phrase that I use on
page 40. 1It's explain -- it's referring to the
same alpha estimates in my exhibits. It's
referring to the same thing, which is it's monthly
returns -- ergo, the excess return, if any, is
going to be a monthly return -- that's going to be
reflected in that alpha term in the exhibits.

0. And would an excess return include the
error term in addition to alpha?

A. The excess return that I'm referring to
here is the alpha -- is the -- is the alpha in the
equation that we looked at earlier. So let me
just go back.

So the alpha that's being estimated is

the alpha in the regression term on page 43,
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228
paragraph 96.

Q. Okay. Okay. Let's look at Dr. ||
rebuttal report again.

A. Okay.

Q. AF-6. Let's turn to page 14, please.
Page 14 has a Figure 6 labeled "XRP 28-Day Net
Return Unexplained by Dr. Ferrell's Model
(Estimation Period 1) ."

Do you see that?

A. Yeah, I see the Figure 6 heading.

Q. Okay. And then on the next page,
there's a Figure 7 and that heading is "XRP 28-Day
Net Return Unexplained by Dr. Ferrell's Model
(Estimation Period 2)."

Do you see that?

A. I do.

Q. Okay. Do Dr. |l Figures 6 and 7
show the error term unexplained by your model?

A. So the way I'm reading this and the way
I understand it is that he's using the predicted
XRP return. So I'm interpreting him as using the
point estimate for the alpha, is my interpretation
of that second sentence in paragraph 32. And that
he's subtracting the predicted XRP return, which I

understand him to be using -- I believe he's using
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the point estimate and subtracting the actual
return. And then he's plotting the delta over
time.

0. Okay. So in your view, do Dr. ||
figures have any relationship to the error term in
your equation expressed in paragraph 96 of your
report?

MR. KELLOGG: Objection.

A. So -- so if he's using, in his predicted
XRP return that's referenced in paragraph 32, the
point estimate on the alpha, then, yes. Under
that equation in -- on page -- you know, on page
44, if I understand what he's do -- what I
understand him saying is he's subtracting -- he's
moving that alpha over to the left-hand side
and -- and, therefore, what remains is the error
term.

If he's not using the point estimate for
the alpha, then it would obviously be the
conjunction of the two or the combination of the
two.

Q. Did you take any steps to determine
whether or not it was possible that unexplained
XRP returns -- actual unexplained XRP returns

reflected on Figures 6 and 7 were the result of
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Ripple's actions?
MR. KELLOGG: Objection.

A. Well, I did, in the sense that the model
and the various specifications of the model are
asking a question: Is there a monthly excess
return over this time period? Not just bouncing
up and down, but is there an average excess return
associated with XRP over the -- over the
seven-year period or five-year period?

So I do think the work that I did in the
opening report does address that question.
Whether or not the error term is bouncing up and
down, you know, that's part of -- any regression
model is going to have a error term. The
regression model is identifying this excess return
if it exists.

Q. Is the -- strike that.

Is the phenomenon of the error term
"bouncing up and down," to use your words,
reflected in Figures 6 and 7 of Dr. || R
rebuttal report?
MR. KELLOGG: Objection.

A. Well, again, I would go back to my

earlier answer and I just don't remember offhand.

But if in his predicted XRP return in paragraph 32
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incorporates the point estimate of the alpha, then
under equation -- the equation on page 44 of my
report, that would be the error term under that
assumption.

Q. Okay. The last sentence of paragraph 33

of Dr. |} rebuttal report on page 15 --

A. Thirty-three?
0. Thirty-three.
-- says "He" -- that's a reference to
you, Professor -- "did not perform any testing to

see whether Ripple news or actions coincided with
any of these unexplained returns," referring to
the returns reflected in Figures 6 and 7.

So my question with you is, do you agree
or disagree with that statement?

A. I disagree with that statement because
the hypothesis that I was testing is the SEC's
theory, economic theory, that Ripple took various
efforts over the seven-year period -- and also the
five-year period -- over the seven-year period
that is associated with XRP price going up. So
that is the economic theory that I'm testing,
that's the hypothesis that I'm testing, and so I
did test for that.

The "Ripple news or actions" that he's
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referring to in paragraph 33, you know, I assume
that's a reference to the SEC's theory in this
case that there's actions and news that Ripple
undertook that's affecting the XRP price. So I
most definitely did test that in my factor model.

Q. What in your view explains the
phenomenon of "bouncing up and down" -- again, to
use your words -- that we see in Figures 6 and 7
of Dr. [} cebuttalz

MR. KELLOGG: Objection.

A. So in any model, there's going to be a
error term. There's going to -- you're never
going to get a perfect fit in a model. That's not
the nature of statistical testing. But the model
can test whether, on average, there's this excess
return, whether it be negative or positive,
associated with XRP.

So that's what the model is identifying,
whether there's excess returns associated with XRP
over time. The model does have explanatory power,
the adjusted R-squared, if you want to use that
metric, but it's never going to be 100 percent.

0. Professor, a few answers ago you said "I
was testing" -- "what I was testing was the SEC's

theory, economic theory, that Ripple took various
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efforts over the seven-year period -- and also the
five-year period -- that is associated with XRP
price going up."

Can you point me to the place in your
report where you identify the SEC expressing that
economic theory?

A. Well, it's the whole basis for why I'm
analyzing excess returns, which is the SEC's
theory. So I'm happy to flip through my report,
but I talk about the complaint in a number of
points.

Okay. So I'm just going to walk through
my initial report to give a full responsive answer
to this.

So in paragraph 7, which is under the
title back -- "Brief Background on Litigation," I
state in the second sentence "The alleged spec" --
well, I should read the full paragraph. "The
SEC's affirmative theory in its complaint for why
XRP should be deemed" --

THE REPORTER: One second.

Go ahead.

A. -- "should be deemed an investment
contract extensively relies upon its

characterization of XRP as a 'speculative
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investment.'"

This is -- the next part is the one I
wanted to focus on. "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.™

I have various citations and quotes in
the complaint here. Let me just keep on going
through my report.

Paragraph 13 in my report, I state "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."

So, again, referencing this theory of
the SEC that there's actions, events, that 1is
resulting in -- that's associated with Ripple and
its -- and its price.

Let me just keep going forward. I'm
going to skip over the contract section.

Paragraph 83 on page 36: "The SEC's
claim that the economic reality establishes that

XRP is an investment contract because market
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actors speculated on XRP's price and, moreover,
that Ripple's efforts impacted XRP's price is
equally mistaken." Skipping a sentence. "Rather,
as I will show in Sections III.C and D" -- that's
the sections that include the factor model -- "the
economic reality is that" -- "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 returns are unrelated to factors
under Ripple's control, including the wvarious
distributions of XRP mentioned in the SEC's
complaint."

Paragraph 84. I'm not going to read the
whole thing, but it talks about speculative demand
according to the SEC causing XRP prices to rise.

I quote from the complaint extensively in Footnote
141.

Paragraph 90. I think this -- this is
the beginning of my factor analysis, the very
first sentence. "The SEC alleges that Ripple
distributed XRP to create profits for themselves
and the purchasers in the form of increased
prices" -- I italicize that -- "for XRP." I'm

citing to the complaint here.
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Paragraph 107 on page 50: "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) ."

Second sentence of paragraph 108: "The
SEC then points to the increase in the market
price of XRP as evidence that Ripple's planned
distributions of XRP succeeded." I quote -- I
cite to the complaint.

I think at this point in -- in Section
E, I'm talking about the -- some -- a different
set of issues, aren't related issues, but let me
just take a quick look.

Paragraph 140, page 67: "The SEC argues
that the fortunes of XRP purchasers depend on
Ripple successfully executing their XRP strategy."
Citation to the complaint. "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."

So just flipping through my report,

those are the sections I was able to readily
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identify.

0. Okay. Let's turn back to Dr. ||l
rebuttal report, Figures 6 and 7.

Can you exclude the possibility that the
bouncing up and down in XRP returns as observed in
Figures 6 and 7 occurred because of Ripple's
actions?

MR. KELLOGG: Objection.

A. I can exclude or I can -- I -- I test
whether Ripple's actions as identified by the SEC
over this time period generated excess returns for
XRP. So that's what I tested. So I can --
that -- that's a question I addressed.

Q. As to any actual XRP price returns
unexplained by your model, can you exclude the
possibility that those actual returns were because
of Ripple's actions?

MR. KELLOGG: Objection.

A. Again, if the claim is that Ripple's
actions caused Ripple's -- caused XRP price to
increase over this time period by virtue of the
actions and the expectations that those actions
caused in the marketplace, I do -- I do address
that issue.

0. Let's assume that all of the unexplained
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XRP returns reflected in Figures 6 and 7 of
Dr. Bl rebuttal report were, in fact, the
result of Ripple's actions.

Would that affect your expert opinion at
alle

MR. KELLOGG: Objection.
A. That's such a -- a fanciful hypothetical
I'm having trouble with it. You know, if that was
somehow shown, I -- I would need to think about
it, but it strikes me as a -- I'm having a hard
time answering the question given the
hypothetical.

I mean, I would go back to my earlier
observation that any regression model is going to
have an error term in it; that it's never the case
that data fits perfectly along a -- a slope if
we're talking about an OLS regression, for
example.

Q. If Ripple had affected the long-term
price of XRP, is it your view that you would have

expected to find a statistically significant

alpha?
MR. KELLOGG: Objection.
A. I think that that view would lead to the
hypothesis that there would be a statist -- that
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there would be a alpha. And the test for that is
the statistical test that I undertook. That is
the reliable methodology in the academic
peer-reviewed literature for testing a hypothesis
that there is alpha.

0. Okay. Professor, I want to show you
what's been marked AF-21.

(Whereupon, exhibit is received and

marked SEC Ferrell Exhibit AF-21 for

identification.)
A. Should I put this aside?
Q. For now, yeah. 1I'll just pass them all

to you so you can distribute.

So, Professor, I'm going to represent to
you that AF-21 are two tables of data obtained
from running the Stata programs that create the
results of your Exhibit 3 and that you provided as
part of your work papers for your ex -- for your
expert report.

A. Okay.
MR. KELLOGG: I object to the
use of this exhibit.
MR. SYLVESTER: Why?
MR. KELLOGG: Because 1it's

something that you've created separate
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and apart from any of the expert
reports.

MR. SYLVESTER: That's not
true. I just represented to Professor
Ferrell that this exhibit was created
by running the programs that he
produced as part of -- or that counsel
produced as part of his backup to his
expert report. This is part of --
this is the output of the analysis he
produced to us.

MR. KELLOGG: But there's no
way for him to check that in looking
at this sheet of paper.

MR. SYLVESTER: Well, there
ig one way for him to check it. Let's
see if he's seen the data before.

May I ask him a question?

BY MR. SYLVESTER:

Professor, I understand you haven't

physically seen AF-21 before today. Be that as it
have you seen the data that's displayed in

AF-21 before today?

Well, I'm looking at the first linear

regression and it is the -- you know, I'm just
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241
lining it up with the Estimation Period 1. And,
you know, it is the results in that Estimation
Period 1, the coefficients and the constant return
in that linear regression.

I can -- and let me just check the
second linear regression here.
Same answer.

Q. Okay. So it's fair to say that you
recognize the data displayed in AF-21, the top
panel, as the regression output for Period 1 and
the bottom panel as the regression output for
Period 27?

MR. KELLOGG: Objection.

A. That -- that appears to be correct.

0. Okay.

A. Without reproducing it on the spot for
myself.

0. Understood. We don't have the computer

program here with us today.

Do you understand -- okay.

So turning to Panel 1 first, the top
panel, do you see on the right-hand side where it
says "Root MSE"?

A. Yes.

Q. Okay. Do you understand that to be Root
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Mean Square Error?

A. Yes.

MR. KELLOGG: Objection.

Q. Okay. Are you familiar with the concept
of Root Mean Square Error?

A. Yes.

0. Okay. You can see for Period 1 that the
Root Mean Square Error --

A. So are we -- are we still looking at the
first linear regression?

Q. Yes.

A. Okay.

Q. And I understand the first linear
regression to correspond with your Period 1
regression, is that right?

A. Yes.

Q. Okay. So looking at the first linear
regression that corresponds with Period 1, the
Root Mean Square Error is .53246.

Do you see that?

A. I do.

Q. Okay. That Root Mean Square Error
figure means that the typical monthly unexplained
XRP price return in the regression for Period 1 is

approximately 53.2 percent, is that right?
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MR. KELLOGG: Objection.

A. I think that's correct.

0. Okay.

A. And that -- this is going to, you know,
be a function of running the regression and
fitting these values on the -- the PCAs and the
constant term.

Q. Okay. Turning now to the bottom panel,
which I understand to be the linear regression
employed for Period 2, do you see that the Root
Mean Square Error value is .341787?

A. I do.

0. Okay. And that means -- that Root Mean
Square Error figure means that the typical monthly
unexplained XRP price return in the regression for
Period 2 is approximately 34.2 percent, is that
right?

MR. KELLOGG: Objection.

A. I believe that's correct.

0. Okay.

A. Or that would be one -- yes, I believe
that's correct.

0. Okay. Let's turn -- actually, before we
turn to anything else, let me just ask you a

question.
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Do you agree that Ripple's distributions
could have an impact on XRP price only if those
distributions actually entered the market through
trading?

MR. KELLOGG: Objection.

A. Not necessarily. So it depends on, you
know, the market views about when distributions
are -- I mean, it depends -- I would want to know
more about market expectations.

So certainly one mechanism for
distribution to have an effect is -- is the sale
of those distributions into the marketplace, but
also the effect -- the fact that there is
distributions occurring, even if they end up, say,
for instance, in a custody account, could
potentially affect market pricing as well. As I
explain in my report, you know, increasing supply,
all else being equal, could lead to an
equilibrium, a lower price.

0. So if I understand your answer, another
mechanism for a distribution to have an impact on
prices in addition to trading is if there is
market awareness of that distribution, is that
right?

MR. KELLOGG: Objection.
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A. Right. So the market views supplies
increasing over time, that could affect market
pricing, too. So, you know, you would want to
think about expectations. You would want to think
about supply in the marketplace. So all these
things obviously are going to be part of the
overall picture in thinking about distributions
and the increase of supply that the sales or the
distributions can represent.

Q. In your analysis of Ripple's
distributions that's set forth in -- in Section
III.D of your report, did you check to see if the
distributions that you considered were actually
used for trades?

MR. KELLOGG: Objection.

A. I'd have to see what you're referring to
in my report. So should I go to III.D?

0. Sure. I don't -- I don't have a
specific paragraph citation for you. I'm just
asking a general methodological question.

A. Let me just make sure I have the
right -- let me just make sure I have the right
section that you're referring to.

Q. Absolutely. Yeah. I'm talking about

the analysis that you performed that you summarize
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in III.D.

A. Yeah. So in III.D, as I explain -- let
me just get the exact place where I talk about
this. Well, let me go to the exhibits.

So in Exhibit -- Exhibit 1127, there's
the distributions and lag distributions. So for
the specification where there's distribution or
lag distribution, I believe that would encompass
56 days.

Q. Okay. And how does your answer that you
just provided relate to my question of whether or
not you checked to see whether or not the
distributions you analyzed were actually traded in
the market?

A. Well, that's not how I'm defining
distribution here. So I define distribution, as I
say in my report -- let me just go to the -- is --
let me -- I think it's in the appendix actually.

So on page C-7 of Appendix C, I define
the data distribution and the data. So I'm now
reading the third sentence: "For transfers
involving a reserved or custody account, the date
on which the transfer first occurred is used. I
understand this is also consistent with how Ripple

reports its data."
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So, anyway, there's a lot more
discussion about how the distribution data was put
together, but that is one of the definitions of a
distribution that I use. That is to say, moving
from Ripple, if Ripple's what we're talking about,
to a non-Ripple account, an account under the
control of a party other than Ripple.

0. Mm-hmm.

And after that XRP moved from Ripple to
a non-Ripple party, did you do anything to -- to
determine whether at that point the XRP entered
the market?

MR. KELLOGG: Objection.

A. No, I did not. 1In terms of the
definition of distribution, whether it's lagged or
not, in my analysis, that's how I'm defining
distribution.

Now, as I said this morning, given
Dr. | criticism, which I don't agree with,
but I also ran the distribution analysis, as we
discussed this morning, using just programmatic
and market maker and exchange sales and it doesn't
affect the results of my analysis. So, anyway,
that's something that we discussed this morning

and I, you know, would raise it again here.
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248

0. Turning to the next sentence after the
one you just read --

A. Oh, I just closed it. Okay.

Q. It's C-7, paragraph 13.

A. Okay.

Q. You wrote "For example, Ripple may set
up and transfer to a custody account one million
XRP on January 1lst, 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 1lst, 2015."

Do you see that?

A. I do.

0. As far as you know, are there any market
participants except for Ripple and the relevant
non-Ripple party that would be aware of the funds
being transferred to the custody account on
January 21st --

MR. KELLOGG: Objection.

THE REPORTER: You're going

to have to slow down.
MR. SYLVESTER: Okay.
THE REPORTER: Repeat.
BY MR. SYLVESTER:
0. As far as you know, are there any market
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participants besides Ripple and the non-Ripple
party aware of the funds being transferred to a
custody account on January 1lst, 20157

MR. KELLOGG: Objection.

A. Well, this is a -- this is a
hypothetical. Are you assuming -- so if this
hypothetical held true, is that -- I'm not quite
understanding the question.

0. Let me reask a different question but
same topic.

Did you take any steps to determine, in
the circumstances where Ripple transferred XRP to
a non-Ripple party, to determine whether or not
market participants were aware of the transfer on
the date of the transfer?

MR. KELLOGG: Objection.

A. No. I don't have a view on that. I --
I do have a view that it's a distribution in the
sense that it's going from Ripple to a non-Ripple
party, albeit in a custody account, but it's under
the control of the non-Ripple party. And that --
that's how I'm defining a distribution; that is to
say, the movement of XRP from Ripple to a
non-Ripple party.

Q. In paragraph 14 on the next page, C-8,
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you write "Last, in calculating net distributions
for use in the analyses, the record level data
were adjusted by: One, converting values in fiat
currencies to XRP (for a small set of the data)."
I just want to pause there.

What was the small set of the data

you're referencing?

A. Let me just read this full paragraph.

Q. Sure.

A. I would have to go back to the data to
review it. I don't recall offhand.

Q. Okay. Can your model distinguish

between the following two possible scenarios of
zero monthly net distributions: Scenario 1, no
Ripple distributions of XRP at all during the
month; Scenario 2, Ripple bought a lot of XRP at
the beginning of the month and then sold back the
same number of XRP at the end of the month?
MR. KELLOGG: Objection.

A. So -- let me just go back to my report.
I think this goes back to the question of net
distributions or net outflows, but I want to get
the relevant part of the report.

Q. And if you wouldn't mind when you get

there directing me to where you're looking.
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A. Sure.

All right. So I'm looking at paragraph

113, page 53. And I state, in -- in terms of my
analysis, my factor analysis, "First" -- so I'm
looking at the second sentence. "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 distributions to account for timing
differences in XRP distributions."

So the answer to your guestion is I'm

looking at net outflows --

0. Okay.
A. -- for the 28-day period.
Q. Let me reask my question more precisely

in reference to paragraph 113.

When looking at net outflows of XRP from
Ripple over the last 28 days, does your model
distinguish from a 28-day period where Ripple made
no distributions of XRP from a period where Ripple
bought and sold back the same amount of XRP during
the 28-day period?

MR. KELLOGG: Objection.
A. In your hypothetical, the net outflow,

if I understand your hypothetical, would be zero.
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Q. Okay. And could your model pick up the
difference between those two factual scenarios or
would it just be zero in those two cases?

A. So in your hypothetical, the net outflow
from Ripple would be zero. So on net, the supply
of XRP in both of your hypos, hypotheticals,
didn't increase at the end of the day.

Q. Okay. So applying your model to both
those scenarios, the net monthly outflow would be
zero for Scenario 1 and zero for --

THE REPORTER: You're going
to have to slow down.

Q. Applying your model to that
hypothetical, the net monthly outflows would be
zero for my first scenario and zero for my second
scenario?

MR. KELLOGG: Objection.

A. Correct, because -- well, because the
net is zero. So the net supply of XRP in your two
hypotheticals, you know, results in a net increase
in supply at the end of the 28-day period of zero.

Q. Okay. I have another two possible
scenarios for you. Again, hypothetically. The
first scenario is XRP's price does not change at

all during the 28-day period, and the second
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scenario is that XRP's price declined at the
beginning of the 28-day period and rebounded to
the same price toward the ends of the 28-day
period.

Can your model distinguish between those
two factual scenarios?

MR. KELLOGG: Objection.

A. So -- okay. I just want to make sure.
We're not talking about distributions now, we're
talking about prices?

Q. Yes.

A. Okay. So in the 28-day window, it's
looking at price returns over the 28 days. So in
your situation, if it's 100 in the beginning --
just to normalize the price to 100 -- and it's 100
at the end, that would be a return of zero for
that 28-day increment.

So it is correct -- and I'll point to
the footnote on this just to be crystal clear. It
will take a second.

(Pause)

Footnote 163 on page 43. So that's the
specifics about how the 28-day price return's
being calculated. And, again, to answer your

question, if the price in the beginning of that
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period, the 28-day period, is the same as the end,
that would be a price return of zero.

Q. Okay. And I just want to make sure I
understand. So there's -- let me pose two
different factual scenarios. One 28-day period
using XRP ig $100. 1It's $100 the entirety of the
28-day period. 1It's a flat line.

A. Okay.

0. Second factual scenario, XRP starts at
100, it goes up to 120 sometime during the month,
it goes back to 100 sometime later in the month,
end of the month it's 100.

Does your model distinguish at all
between the changes -- between those two factual
scenarios?

A. The return is the same. So it is 28-day
returns. So, yes, I am -- you know, as you can
see in the formula in Footnote 163, I'm using
price Day T plus 28 and I'm using price in the
denominator of Day T -- of Day T. So it is
working off of those two prices. To reiterate,
price of Day T plus 28 and price on Day T. And
that's the return that's being used in that 20-day
period.

So in your hypothetical, as I understand
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it, in both of those hypotheticals, you're setting
price Day T plus 28 equal the price Day T in both
scenarios and, ergo, it would have the same
return.

0. The -- the return would be zero for both

factual scenarios, correct?

A. Yes.

Q. Okay. Did you have access --

A. Just -- just to comment.

0. Go ahead.

A. You know, we're talking about returns
and then we're -- I just -- the formula in

Footnote 163 is in prices that converts it into
returns. So I just want to make sure we're clear
that in the hypo we're using prices in our
hypothetical and then converting them into
returns.

Q. Okay. Did you have access to daily
disaggregated XRP distributions data, meaning
inflows and outflows?

A. So the data that we had was
multifaceted. Some of it was on a monthly basis.
I would just refer back to the data appendix in
all of this and the different data sources because

there's a number of different data sources with
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different levels of frequency. So give me a
second here.

Yeah. So, I mean, this gets pretty
complicated in terms of the different data sources
that were used to construct the -- the -- the
flows, the distribution flows, whether they -- you
know, at different points in time.

And so paragraph -- Section F of my
Appendix C, starting on page C-6, walks through
some of the -- some of the data sources. So there
is record -- record level data for some of the --
the distributions or some of the flows. There is
monthly account balances.

THE VIDEOGRAPHER: Counsel,

I'm sorry, I'm getting some

interference with your microphone

rubbing against your jacket. Sorry

for the interruption. Thank you.

A. And there's monthly changes in balances
that supplement the record level data.

So some of the distribution data is
monthly and all those data sources were -- were
utilized, not just the record level data.

Q. Why was it that you chose to perform

your distributions analysis using monthly net
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data?

A. Well, I mean, there's -- there's two
answers to that guestion. One is my
specification, as we've been discussing, is using
a 28-day period. So the factor model that we've
been talking about is using these 28-day periods.
So 1if I'm to incorporate the distributions into
the factor model, it's natural to also have it be
the same increment of time.

The second answer is, and I won't read
the de -- the details, but constructing the
distribution data was a nontrivial exercise. And
using, in addition to the record level data, the
monthly account balances, monthly changes in the
balances, was part of the process as well as the
record level data.

So the data sources have different
levels of frequency associated with it. And --
and so that -- that's -- that's, you know, how the
data was put together.

Q. Okay. Are you aware of any academic
literature that uses dollar value of net
distributions to measure the impact of
distributions on a stock price?

MR. KELLOGG: Objection.
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A. I don't recall either way. I would have
to take a look. I -- yeah. I just don't have a
specific recollection sitting here.

Q. Okay. Was your original distributions
data in number of XRP or in dollars?

A. So I believe a lot of the data was in
XRP. So we have reserved accounts that are set in
XRP funds. There is another data source that we
used, you know, in constructing the data.

I just want to get the exact language
here. I know it's here somewhere. I just can't
find it right away. Give me a second.

So maybe I'll just point you to the

exhibit where the data's reflected.

Q. Perhaps Exhibit 87?

A. What's that?

Q. Perhaps Exhibit 87?

A. Not quite. Yeah, so that's not exactly

what I was thinking about.

Exhibit 10. So CoinMarketCap has data
on -- on -- on what they label a circulating
supply. And so another -- another data source,
going to your question for this, which is
denominated or in -- in XRP, you can see the Y

axis here, is CoinMarketCap circulating supply and
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then we obviously have the XRP distributions in
XRP here.

So I guess two points here. One is,
it's -- it 1s in XRP units and it's yet another
data source in addition to what I was describing
later that was utilized to make sure that what we
were seeing in the XRP distributions was
consistent with this other source of data; that is
to say, the CoinMarketCap circulating supply.
Again, going to your question, that is in XRP.

0. Okay. And to convert the number of XRP
to dollars for purposes of -- of your analysis, I
believe, according to Exhibit 9, Footnote 2 --

A. Just give me one second.

Q. Sure.

A. Let me just familiar -- we're skipping
around a lot so let me just take a moment to look
at what you're looking at.

Q. Sure. And just to orient us, I'm at
Exhibit 9, Footnote 2.

A. Okay.

0. So I read Footnote 2 to mean that for
your distributions analysis to convert the number
of XRP to dollar values, you used, depending on

the period of time, CryptoCompare and
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CoinMarketCap prices, is that right?

A. Yes.

Q. Okay. In your view, could this
conversion from number of XRP distributed into
dollar values have introduced inaccuracies in the
data since you didn't use actual prices at which
the XRP were distributed?

MR. KELLOGG: Objection.

A. No. I view this as the market price of
the XRP in question. So I don't view it as
inaccurate.

0. And the -- the price of XRP varied
substantially in the period from 2013 to 2020,
correct?

MR. KELLOGG: Objection.

A. Well, it depends on -- you know, are you
talking about over a long period of time or are
you talking about on a daily basis?

Q. I meant over the -- the entire period,
it sort of increased substantially, right?

A. It -- it definitely changes over time.

Q. And -- and fair to say that change in
the 2013 to 2020 period is an increase in price,
right?

A. Yes.

260

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 262 of 376

0. Okay.

A. And I think we saw earlier the market
cap of -- of XRP, which is not only about price,
but about, you know, the -- the XRP units out
there. But, yes, it did increase in price.

0. Okay.

A. Oh.

0. Go ahead.

A. Let me just -- let me take another crack
at my earlier answer, which is the price is
increasing and the supply in the marketplace of
XRP is increasing, too, as we can see in Exhibit
10. That's -- that's what I was trying to say
with my earlier answer.

Q. Okay. So -- so that I understand your
distributions analysis, let me introduce another
hypothetical. And let's use completely
hypothetical price numbers to make the math easier
on me.

So let's say in 2015, XRP was trading at
a dollar and Ripple distributed one million XRP.
Using your distributions calculations, you would
convert that to $1 million, correct?

A. Yes, if that's the price in

CryptoCompare or CoinMarketCap, depending on
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exactly when in 2015 you're talking about.
Q. Okay. So let's say again, totally

hypothetically, in 2018, XRP's price --

A. 2018 now?

Q. Yes.

A. Okay.

Q. Totally hypothetically. XRP's price is

$5. Ripple distributes again one million XRP. 1In
that case, your distributions figure would be $5
million, correct?

A. Yes. So the -- just to be clear, it's
converting to dollars on the date of distribution
and it's using the average of the opening and
closing price as reported in CryptoCompare.

0. Okay. And for both of those
circumstances in my hypothetical, Ripple was
distributing the same amount of XRP, one million
XRP, right?

A. Yes. I think that's right.

Q. Okay. Would you agree that the
conversion of distributions into dollar values
introduces additional variation into the net
distributions data that makes it more difficult to
detect the relationship between XRP returns and

Ripple's actions?
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MR. KELLOGG: Objection.

A. No, I don't agree with that. I'm --

I'm -- I'm using the market value of the XRP
distribution based on the pricing. And so I view
that as an accurate way to track the -- the
outflows or the net outflows.

But as we discussed earlier today in
response to Dr. [ criticism on this score,
not that I agree with it, is I reran the
distribution analysis and the -- and the -- and
the -- and how it's measured using XRP units
rather than converting it into the -- into dollars
using market values and it doesn't change the
results.

Q. Is it fair to say that in no place in
your report are you providing an expert opinion as
to Ripple's motivations with respect to any of its
actions?

MR. KELLOGG: Objection.

A. Agreed.

0. Okay.

A. I am not, as an economist, opining on
what somebody was thinking, what somebody was
feeling, what somebody thought. I'm not a fact

witness.
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Q. Okay. Let's turn to paragraph 119,
please.
A. Let me just familiar my -- familiarize

myself with the paragraph --

Q. Sure.
A. -- for a moment.
Okay.
Q. The last sentence of 119 says "The cap

on XRP distributions introduced by the escrow is
therefore not a binding constraint on the amount
that Ripple can distribute per month."

Do you see that?

A. I do.

Q. Can you explain in what way the escrow
ig not a binding constraint on the amount of XRP
that Ripple can distribute per month?

A. Well, I'll just refer to the discussion
earlier in that paragraph. So my understanding of
the escrow is that they can distribute up to one
billion per month in XRP. So that is -- that is
the -- the limit, as I understand it, on the
escrow. So they can do up to a billion. They
don't have to do a billion, but they can do up to
a billion as I understand it.

And so, you know, in the sentence that

264

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 266 of 376

begins "I analyzed" on page 55, I'm just simply
observing that the monthly ratio, you know,
ranged, you know, up to 55.8 percent. And then
for the next time period, it ranged up to 55.9
percent.

So I'm just making the observation that
in the distribution data that monthly limit of one
billion wasn't binding because they're doing less
than -- less than 100 percent.

Q. Did you calculate the monthly ratio for
the years ending 2019 and 20207

A. I don't recall that offhand. I do have
the distribution net outflows in dollar numbers of
Exhibit 9. I have the monthly net outflows in XRP
on Exhibit 8. So I would reference that for the

2019/2020 period. But, again, this is in XRP

units.
You see here in that Y axis of Exhibit
87?
0. Mm-hmm.
A. There is a one billion XRP. And you can

just take a look at the net outflows in XRP in
Exhibit 8 for 2019 and 2020. I believe that it's
all below that monthly cap of a billion.

Q. Okay. Let's go back to paragraph 1 --
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THE WITNESS: How long have
we been going? I don't want to take a
break too often.
MR. SYLVESTER: It's been
about an hour.
MR. KELLOGG: A little over
an hour. Do you want to take a break?
THE WITNESS: Yeah. Maybe --
I hate keeping people here in the
evening, but maybe a break.
MR. SYLVESTER: It's fine by
me.
THE VIDEOGRAPHER: Okay.
Thank you. The time is approximately
4:20 -- make that 4:30. We're going
off the record.
(Whereupon, a recess is taken)
THE VIDEOGRAPHER: And the
time is 4:50 p.m. We're back on the
record.
BY MR. SYLVESTER:
Q. Professor, are you familiar with the
term "liquidity premium"?
A. I believe so in the sense of a

premium -- a potential premium for liquidity. So
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in that general sense, yes.

Q. Okay. What is your understanding of the
term "liquidity premium"?

A. So the way I just defined it is the idea
that, all else being equal, a more ligquid asset
can have more value than an illiquid asset, all
else being equal.

Q. Okay. Are you aware of any economics
literature that suggests that digital assets are
not subject to a liquidity premium?

A. No.

Q. Okay. Did you do any testing in this
case to determine whether XRP's listing on any new
digital asset platform had any impact on XRP's
price?

A. Yes, in -- in -- in the sense that I --
I framed the hypothesis that I tested earlier,
which is the net effect of the actions that the
SEC identifies, which includes listing on
exchanges, did not have a statistically
significant excess return.

Q. Other than the testing that you just
mentioned, did you do any additional testing to
determine whether XRP's listing on any particular

digital asset platform had any impact on XRP's
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price?
MR. KELLOGG: Objection.

A. So the work I did is reflected in -- in
those regressions.

0. Okay. Over the period of 2013 to 2020,
has Ripple sold XRP every year?

MR. KELLOGG: Objection.

A. So in your question you used the word
"sold." What I can talk about is distributions in
the way that I defined it, and we were discussing
earlier. So I think the most responsive answer to
your question would be Exhibit 8, which is the net
outflows from Ripple. And this is denominated in
XRP and -- anyway, you can see the -- the net
outflows over time.

Q. You also reviewed Ripple's financial
statements from 2014 to 2020, 1s that correct?

A. Yes.

Q. Okay. Do you recall from that review
whether Ripple sold XRP each of those years?

A. I don't have a specific recollection.
You know, I do track -- I do track outflows from
Ripple and that's reflected in Exhibit 8 and
Exhibit 9, as well as Exhibit 10. So that's --

that's the work I did, again, in the context of
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distributions based on the data sources that we
discussed earlier.

Q. Okay. Let's -- so -- strike that.

Do you have any sense, let's say just
for 2020, how frequently Ripple sold XRP? Daily?
Weekly? Monthly?

A. You keep -- you keep using the word
"sold." So I'm -- I'm looking at distributions,
which obviously include sales, and Exhibit 8 does
have data for 2020.

So, again, in terms of net outflows, you

know, I would again go back to my Exhibits 8 and

0. Okay. And remind me, Professor, how you
define outflows for purposes of Exhibit 8.
A. It's exactly the net outflow -- net

distribution outflows that we were talking about

earlier.
0. Okay.
A. So there's wvarious data sources that

went into that, including monthly account data,

record level -- record level data, checked against
CoinMarket circulating supply. So rather involved
construction. "Involved" in the sense of multiple

data sources to construct what's reflected in
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270
Exhibit 8 and Exhibit 9.
Q. Okay. Let -- let's go to paragraph 141
of your report, please.
A. Let me just -- give me a minute to get

the context of the paragraph.

Q. Sure.
(Pause)
A. Okay. I've -- I've reviewed that
section.
0. Okay. The first sentence, you'll see it

says "There was no pooling of the funds."
Do you see that?

A. I do.

0. By "funds," do you mean XRP or dollars
or something else?

A. I'm referring to pooling of funds by
investors that are then going to be used for the
purposes of increasing profits or earnings that
then are -- the benefits of which are then going
to be shared for the contributors to the pool.

0. Okay. And the -- the sentence "There
was no pooling of the funds" is in passive voice.

Who was it that was not doing the
pooling in your view?

A. Well, again, in part, this is a
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reference to the earlier discussion of the
contracts and was there pooling of funds in an
enterprise with then some kind of claim on those
funds and some kind of promise, increased profits
or earnings.

Q. Okay. And I want to go back to your
previous answer where you said you were referring
to pooling of funds by investors.

Are you talking about sales of XRP?
Like, I want to locate this in the facts of this
case. When you say there was no pooling of the
funds, do you mean funds that XRP purchasers paid
to receive the XRP?

MR. KELLOGG: Objection.

A. No. I mean -- again, you know, maybe
it's helpful to go to the -- the next paragraph.
142 I think helps elucidate what I'm -- I'm

talking about here, which is that there's not a
pooling of funds by investors who receive the XRP
where those investors now have some sort of right
to enjoy the benefits of that pooling as a result
of -- of that relationship.

So, again, I think what I'm talking
about 141 is elucidated by -- you know, is clar --

you know, elaborated upon in paragraph 142.
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Q. Are you expressing an opinion in this
case that Ripple did not pool funds it received
from its sale of XRP?

A. I'm not providing that opinion.

Q. Okay. Turning back to paragraph 141,
you'll note, Professor, there's not a citation.

Can you tell me where you --

A. I'm sorry, I -- what paragraph are we
on?

Q. 141.

A. Okay.

0. There's not a citation in that
paragraph.

Can you tell me how -- how or where you
obtained the information for -- in paragraph 1417

A. Well, 141, as I explained, is elaborated
upon in 142. So it referenced back -- it
references back to my economic analysis of the
substance of the contracts we viewed in Section II
and then it also references the factor model in
Section III. So, again, it's referencing that
earlier work that I did in separate sections of
the report.

Q. Okay. So let me just ask specific to

the sentences. You write "Specifically, Chris
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Larsen, Jed McCaleb and Arthur Britto collectively
held the remaining 20 billion XRP units and gave
80 billion XRP units to Ripple."

Where did you get that information?

A. The 20 billion and 80 billion?
0. The contents of that sentence.
A. So that's my understanding. I believe

it's in the distribution data, this 20 billion/80
billion. That's -- that sentence, that second
sentence, i1s my understanding of the -- of the
basic facts of this case; that there's a total of
100 billion XRP units, 80 billion with Ripple and
then later obviously there's an escrow account
for -- involving XRP.

So that second sentence is -- you know,
igs my understanding of sort of the basic
background facts of the case, but the analysis
ig -- you know, I would point to paragraph 142,
which invokes work that I did in earlier sections
of the report.

0. Turning to the last sentence of 141, you
write "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."
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Do you see that?

A. I do.

Q. What is your basis for that sentence
that I just read?

A. So when you look at the distribution
data and the exhibit, Appendix C, you know, the --
the distribution data from Ripple, the outflows
from Ripple, it is not incorporating these
individuals and what they decide to do with
their -- their XRP.

And there might be something -- just
give me one second here.

(Pause)

And I would also reference in the
context of this discussion Footnote 54 on page 15
in my report, where I say -- and now I'm just
reading from the report -- "I was informed by
counsel that distributions by Founders and the
bounty program identified in the complaint are

outside the scope of my assignment."

So I would -- and then there's a
citation to the complaint referencing the -- you
know, the -- with a reference. So, anyway, you
know, I would also point to that -- that

definition of my assignment.
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Q. Did you have distributions data for

Mr. McCaleb or Mr. Britto?

A. It was just something I wasn't focused
on. I -- I don't recall offhand if that's in the
distribution data or not. I mean, the

distribution data that I was using is reflected in
the appendix. So I'll just go back to that. Give
me one moment.

So, you know, for the distribution
data -- and now I'm on page C-6 of my appendix.
And, you know, I'm talking about the monthly
account balances for Ripple's accounts and sort of
how -- and, also, I'm looking at the financial
statements of Ripple.

So those data sources are about Ripple's
distributions. My understanding of that is that
doesn't include what these individuals
independently might be doing.

Q. So how is it that you formed the
conclusion that they did not pool their XRP
holdings and were free to behave independently
from each other and independently from Ripple?

A. So that's my understanding of the
background, which is the individuals are separate

entities, so to speak, from Ripple. They're in --
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I mean, I don't -- that Ripple's distribution data
and how it dealt with its XRP, how it dealt with
the escrow account, were issues for Ripple.
There's nothing in the Ripple distribution data
that has anything, in my memory, about, well,
we're going to tell this or that individual what
to do with their own separately owned XRP.

So the distribution data that I had
about Ripple was about their XRP. I don't recall
offhand that Ripple was treating their holdings as
part of their holdings for purposes of these
different data sources such as Ripple's monthly
account balances.

Q. Other than whatever access to Ripple's
distribution data that you had, do you have any
other basis for the statements you make in the
third sentence of paragraph 1417

A. Well, as I said, the -- the -- that
first sentence in paragraph 141 -- you know, 141
more generally, is elaborated upon in 142, which
ig invoking earlier work with the academic and
data sources that I use there.

The fact that XRP had 80 billion and
these individuals had 20 billion is just a basic

understanding of the facts of the case. I didn't
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understand that to be at issue. It is my basic
understanding. And of course the 80 billion is
reflected in that Ripple data that I did use for
the construction of -- of the distribution data.

Q. And my question is, how did you obtain
the understanding that Mr. Larsen, Mr. McCaleb and
Mr. Britto did not pool their XRP holdings and
were free to behave independently from each other
and independently from Ripple?

A. I gave you the -- the answer, the basis
for that, which is the Ripple -- how Ripple
treated its XRP. My recollection isg that the
private holdings of these individuals was not
treated as Ripple XRP for those purposes, for the
distribution purposes.

My understanding is that they had 20 and
Ripple had 80. That's a basic background
understanding of the facts of the case. And
that -- I guess the last thing I would add is that
they're individuals who own the XRP and, you know,
didn't have -- my understanding, and I haven't
seen anything to the contrary, that Ripple somehow
owned or controlled the 20 billion that they had.

So, again, part of this is just sort of

basic background to the case; that is, the 80 and
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20 billion division. I would also reference the
Ripple treatment of XRP and its internal data and
the data sources that are used. And then,
obviously, the work that is referenced in
paragraph 142.

Q. I'm struggling to see how any of the
data sources you just named would inform you as to
what Mr. Larsen, Mr. McCaleb and Mr. Britto
actually did with their XRP holdings or were free
to do with their XRP holdings.

Can you identify any data sources that
you have with respect to Mr. Larsen, Mr. McCaleb
or Mr. Britto's combined actions with respect to
their XRP holdings?

MR. KELLOGG: Objection.

A. So as I mentioned before, I explicitly
state in Footnote 54 that the distribution by the
founders identified in the complaint are outside
the scope of my assignment. So it is true that I
did not analyze the distributions of these
individuals; rather, I was focused on the
distributions of Ripple.

So part of this has to do with the scope
of my assignment.

Now, I -- I do want to add -- obviously
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I do, in my rebuttal to Mr. [l I do talk
about some hop analysis and that does get into a
set of issues there. But here, in this initial
report, I don't claim to be doing a distribution
analysis by -- let me just go back to the relevant
paragraph -- by Mr. Larsen, McCaleb or Britto.

Q. Okay. Let's move to paragraph 143,
further down on the page. The second-to-last
sentence is "In fact, a majority of XRP are not
purchased directly from Ripple but are traded
anonymously at the cryptocurrency exchanges."

Do you see that?

A. I do.

0. Is that statement true for the entire
period of 2013 to 20207?

A. Give me one moment. I just want to
check one more thing and I'll get back to you to
get to the relevant -- we're skipping around in
the report a little bit.

So, yeah, as I discuss in my report, I
do agree that the trading volume was definitely
lower earlier in the time period, you know. And I
would reference here Exhibit 14 on page 97 where I
talk about the number of exchanges. You know,

there's a little bit of a bump in 2015 and then it
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starts, you know, to visually -- 2017 it starts to
go up at a -- at a -- at a decent pace.

You know, if you look at, you know,
trading volume, which is reflected in velocity on
Exhibit 15 -- so, again, velocity is being defined
as trading volume divided by the circulating
supply.

It is true in the early period it is low
in that Exhibit 15 and picks up around, you know,
starting at 2016 or so. Yeah, so I definitely

agree earlier in the period the trading volume is

lower, significantly lower. The -- listing on
exchanges or exchange trading is -- is definitely
lower.

Q. And was it true earlier in the period

that a majority of XRP were not purchased directly

from Ripple?

A. What paragraph are we on again?
0. 143, the second-to-last sentence.
A. Yes. So this is -- this is -- this is a

statement about looking at it over the entire
period. And, obviously, in the last sentence of
143, in particular the later period. So I'm not
making that representation about trading

anonymously for cryptocurrency exchanges confined
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to 2013 or 2014.
Q. Okay. Let's go back to the pooling of

funds in 141.

A. Yes.
0. I want to make sure I understand your
testimony.

When you say there was no pooling of the
funds, are you referring to people's holdings of
XRP?

A. Well, again, 141 is talking about the
pooling of funds. And then the next, you know,
two sentences in that paragraph are talking about
these three individuals that own 20 billion XRP,
20 percent of the total supply, and that their --
their holdings of XRP are separate from that of
Ripple. So that's point one.

And then point two would be the other
igssues that I reference in paragraph 142 that is,
again, referencing work that I had done earlier.

Q. Okay. So with respect to the reference
to pooling of funds in 141, you're referring to
Mr. Larsen, Mr. McCaleb and Mr. Britto's funds, is
that right?

A. Well, as -- as the sentence says, they

have 20 billion of XRP. My understanding is that
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was not treated as part of Ripple's XRP. That is,
it was treated, at least in the data that I saw in
the distribution sources, that these are treated
as private holdings by these individuals.

So in that sense, there's no pooling in
the sense that they have XRP and are -- are
independent of -- of XR -- are independent of --
forgive me, what was the question again? I got a
little distracted.

0. It's okay.

Let me reask it because -- strike that.

When you write "There was no pooling of
the funds" in your first sentence of 141, are you
referring to Mr. Larsen's, Mr. McCaleb's and
Mr. Britto's XRP?

A. Yes, in part, but I also then talk about
the issues in one -- in paragraph 142.

Q. And -- and will you explain to me, if
there is another meaning of "there was no pooling
of the funds," other than reference to
Mr. Larsen's, Mr. McCaleb's and Mr. Britto's XRP,
what is that other meaning?

A. Well, there's a broader discussion now
in paragraph 142 about, you know, the operation of

Ripple and whether any XRP, any XRP purchases,
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create a pooling of funds where there's been a
contractual obligation on the part of Ripple to
expend efforts, a contractual obligation on the
part of Ripple to increase XRP's price, a
contractual obligation to share in any profits
from the management of the enterprise.

Q. Okay. Let's move to paragraph 144 on

the next page.

A. So just give me a moment to situate
myself.
Q. Sure.
(Pause)
A. Okay.
Q. Okay. The first sentence of paragraph

144 says "Some parties that received XRP directly
from Ripple sell rather than hold XRP." And the
second sentence, "For example, market makers use
their XRP to quote bids and offers, and improve
market liquidity," and it goes on to talk about
ODL customers.
My question is, isn't it true that

Ripple employs market makers to sell XRP
programmatically on its behalf?

A. There -- there is programmatic sales on

behalf of Ripple, is my understanding. And I
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would reference back to my discussion of various
contracts, including the section on programmatic
sales. Let me just get the exact section here.

So I would reference you back to --
well --

0. One place --

A. Well, paragraph 42, page 18, I state
"Ripple also entered into contracts with
programmatic sellers," and then I -- I have some
discussion of that, including GSR. I also, in
paragraph 46, on page 20, talk about market
makers.

So, yes, there is programmatic --
contracts governing programmatic sales.

Q. Okay. And in those contracts governing
programmatic sales, Ripple is employing, for
instance, GSR to sell XRP on its behalf, correct?

A. That's my understanding. And, you know,
I would reference paragraphs 43 through 45 where I
believe I talk about that particular issue.

Q. And do you have a sense over what period
of time Ripple employed GSR to sell XRP
programmatically on its behalf?

A. I do -- I do --we --Idid -- I'm

trying to remember the dates. You know, I know
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that in 2017 -- and, obviously, Dr. ||| IG_B

report is focused on programmatic sales by GSR.

Give me one second here.

So I'm returning to my rebuttal report
where I discuss -- I think I have that data there.
It's in the latter period, I think, including
2017, but let me give you a specific answer. This
may take a moment.

Yeah. So back -- yeah, in 2016 and 2017
there's GSR activity. Let me just make sure
there's nothing else I want to say on this.

(Pause)

Yeah. So just to elaborate on my
earlier answer. So that -- was the question is
Ripple using GSR?

Q. Do you have a sense over what period of
time Ripple employed GSR to sell XRP
programmatically on its behalf?

A. Okay. So in terms of GSR when it was
active, you know, I would reference Exhibit 6B in
my rebuttal. Now, this includes acting for
non-Ripple entities, including Mr. Larsen. So I
believe it's 2017 is my best recollection. The
contract that I reference between Ripple and GSR

in my report is dated June 2nd, 2017.
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Q. Do you know if Ripple ever stopped
employing GSR to sell XRP on its behalf?

A. Stopped employing GSR. I know there's a
termination provision with the GSR programmatic
contract that I talk about in the report,
paragraph 44, but I don't know if that was, in
fact, terminated or not.

0. Okay. Let's move to the first sentence
of paragraph 145 in the same section.

A. Oh, I'm sorry. Just to give a complete
answer, there's also a contract in 2019 with GSR
and Ripple that I reference in paragraph 49
actually dated July 1st, 2019. And this is using
GSR as a -- as a market maker.

Q. Okay. Let's turn to paragraph 145. The
first sentence says "In contrast, Ripple holds XRP
over a long-term horizon."

Do you see that?

A. I do.

Q. What do you mean by "long-time horizon"?

A. I would reference here the net outflows
from Ripple reflected in Exhibit 8. And we look
at this later time period, you know, we see
distributions far less than a billion in a month.

We looked at the net outflows in dollar amounts
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reflected in Exhibit 9.

So I would reference that data for the
proposition that -- that Ripple is holding XRP for
long periods of time, multiple years. It is,
obviously, engaged in net outflows, but it's
far -- it's just a fraction in any given month of
the total holdings.

Q. Okay. But at least according to your
Exhibit 9, it is engaged in net outflows at least
from late 2013 to late 2020, is that fair?

MR. KELLOGG: Objection.

A. That is fair. So the monthly net
outflows from Ripple, there is a little bit of
blue early on denominated in U.S. dollars. And
the net outflows in Exhibit 9 are -- at least when
denominated in dollars, is larger in the later
period.

Now, when we look at the XRP units, you
don't see that spike in the later period looking

at Exhibit 8.

Q. And turning back to paragraph 145, the
same sentence, "In contrast, Ripple" --

A. One second. Let me just get there.

Q. Sure.

A. Okay.
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Q. Same sentence. "In contrast, Ripple
holds XRP over a long-term horizon."

When you write "In contrast," are you
contrasting Ripple with other market participants
who hold XRP?

A. The contrast is with the velocity
calculation that I discuss in the prior paragraph,
paragraph 144, and is reflected in Exhibit 15.

Q. Are Ripple's programmatic sales included
within your velocity calculation in paragraph 144°?

A. So the Exhibit 15 -- so this would be
all trading volume. So as reported by -- with the
top tier or with the CryptoCompare volume data.
The actual distributions by Ripple we know from
those earlier exhibits.

Q. What steps, if any, did you take to
disaggregate Ripple's trading from the rest of the
market's trading to compare velocity?

A. Well, I did disaggregate it in the sense
that I identified, both in dollars and XRP,
exactly the guantum of distributions by Ripple
whether it's via GSR or some other entity. So I
do have that disaggregation.

The trading volume here is going to be

all the -- the entire trading volume for the
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market as reported by CryptoCompare or as reported
by these top-tier exchanges.

Q. So your trading volume figure described
in 144 would include any Ripple trading that took
place on digital asset platforms, is that fair?

A. If -- if there were sales by -- by
Ripple that enter the trading volumes, it would be

reflected in the calculation of the velocity, you

know, just by -- you know, in terms of the trading
volume if it's being reported into the -- into
the -- into these figures.

Now, again, the point of comparison is
we know exactly how much distributions are
actually happening in total and that's reflected
in Exhibits 8 and 9.

Q. Does your velocity figure tell us
anything about how many non-Ripple XRP holders are
holding their XRP over a long term?

A. Exhibit 15 is not about on a per-person
basis. It's on a per-XRP basis. So that is
consistent with how velocity is normally defined.

0. Okay. If I understand your answer, I
think that means that your velocity analysis does
not exclude the possibility that some XRP

purchasers hold their XRP over a long-time

289

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 291 of 376

290
horizon?
MR. KELLOGG: Objection.
A. That's correct. So paragraph 144 says
"a higher velocity means that the asset is traded,
(turned over) or used more often."

So it's not at the individual trader

level, I don't -- I'm not aware of data that would
enable one to do that. It's, rather, how often
does the asset -- here XRP -- get turned over? So

very standard traditional method of looking at,
you know, turnover in the market.

Q. Can we flip back to the heading on page
67? This is Section F. We talked about this
briefly earlier in the day.

A. Page 677?

Q. Yes. Section F, the heading is
"Economic Assertions for Commonality are
Fundamentally Flawed."

A. Yes.

0. Do you see that?

And "commonality" as used in the heading
for Subsection F is referring to the commonality
element of the Howey test, is that right?

MR. KELLOGG: Objection;

calls for a legal conclusion.
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MR. SYLVESTER: Let me finish
my question, but okay.

0. Go ahead.

A. Calls for -- I'm not providing a legal
opinion. So the answer to your question is, no,
I'm not opining on "commonality" as that phrase is
used in the Howey decision, but rather the SEC's
economic assertions in this portion of their
complaint.

Q. Okay. Are you opining on the SEC's
economic assertions in the commonality portion of
the SEC's complaint?

A. Well, we should turn to the complaint.

I do have citations here to paragraph 291 of the
complaint, paragraph 317 of the complaint, 291,
293 of the complaint. Yeah. So I would just at
least point to the portions of the complaint that
I actually cite here in this particular section.

Q. Okay. And at least in your quoted
citations, I don't see the word "commonality."

So am I to assume that the word
"commonality" is drawn from the SEC's complaint?

A. We would have to -- I mean, I would like

to see the complaint to refresh my recollection on

that. But it is these particular paragraphs that
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I'm referencing here in terms of the subject
matter of this section.

Q. Particular paragraphs of the complaint
you mean?

A. Yes. So I identify different portions
of the complaint in the context of the first
paragraph in this section and what I'm going to
discuss.

In other words, the economic assertions
by the SEC is reflected not just in the citations
to the complaint, but in that first paragraph
where I lay it out, lay out in quotations what the
S -- SEC is saying here.

Q. Let's turn back to paragraph 145. The
second sentence of paragraph 145 says "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."

Do you see that?

A. I do.

Q. Okay. Does that sentence that I just
read bear on the question of whether the SEC's

economic assertions for commonality are
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fundamentally flawed?
MR. KELLOGG: Objection.

A. I think it is part of my analysis of the
economic assertions by the SEC.

Q. Can you explain how in your view, if I
understand you correctly, the statements in that
sentence undercut the SEC's economic assertions?

A. Well, I would go to the third sentence
in paragraph 140 on page 67. And now I'm just
reading from my report. "The SEC also argues that
the 'fortunes' of XRP purchasers were aligned with
each other and with Ripple because Ripple 'pooled
the funds it raised in the offering.'"

So there's this assertion, economic
assertion, that XRP purchasers at large are
aligned with Ripple. And the point here is that,
you know, i1f your holding periods for a volatile
asset are different, you're differently situated,
you know, in that respect.

Q. In your view, are Microsoft shareholders
in a common enterprise with Microsoft?

MR. KELLOGG: Objection.

A. Calls for a legal conclusion if what you

mean by "common enterprise" is you're invoking the

Howey test.
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Q. Okay. I mean, I didn't hear an
instruction not to answer. So in your view, are
Microsoft shareholders in a common enterprise with
Microsoft?

MR. KELLOGG: Objection;
calls for a legal conclusion.

A. If you're asking me for my legal
conclusion as to whether Microsoft stock 1s stock,
I believe the answer is yes. I'm not here to
opine on that. The word "stock" appears in the
definition of security in the '33 Act, so I'm not
here to provide that legal opinion, but I do agree
that it's stock if you're asking me the question
and want -- want my view on it.

Q. From an economic perspective, are
Microsoft shareholders in a common enterprise with
Microsoft?

A. Well, I would -- common -- well, I
would -- I guess I would want to explore exactly
what you mean in your question about common
enterprise. My earlier response was simply
agreeing that it is stock, for what it's worth.
But in terms of the economic substance of that
relationship, I guess I would want to know more

about how you're defining common enterprise in
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your question.

Q. Is there a generally accepted definition
in the economics literature of the term "common
enterprise"?

MR. KELLOGG: Objection.

A. Not as such, no. I mean, there are
academic economic literature on velocity, on
different time horizons, but I would not say
commonality or common enterprise is a -- you know,
igs a -- 1s a phrase that's used in a way like
asset pricing models are. It does have a strong
legal connotation.

That's not to say you can't talk about
economic assertions that underpin the claim of
commonality.

Q. Okay. And, again from an economic
perspective, are Microsoft shareholders in a
common enterprise with Microsoft regardless of
whether they're day trading or long-term holders
of the stock?

MR. KELLOGG: Objection.

A. So, again, what I'm doing in this
section is the economic assertions by the SEC. If
you're asking me -- I guess in your question, I

would want to know how you're defining "common
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296
enterprise" for -- you know, in your question.

I don't need to -- you know, the
commonality that I'm dealing with in my report is
really working off of the economic assertions that
the SEC makes in the context of commonality. I'm
not directly opining on commonality as such.

0. Okay. Let's move to --
THE WITNESS: May I ask how
much time we have on the record? Just

kind of pace -- pace myself. I'm

sorry to interrupt.

THE VIDEOGRAPHER: We have
about 57 minutes left.

BY MR. SYLVESTER:

Q. Okay. Let's move to your rebuttal
report, AF-2.

A. Rebuttal? Oh, okay. AF-27?

Q. Yes.

A. So I might take one last break just so I
don't fade.

Q. Do you want to take it now? That's
fine.

A. It sounds like we're at a natural break
point.

Q. Fine by me.
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A. Does that make sense? So, yeah, maybe
take a break just to stretch my legs.
THE VIDEOGRAPHER: Okay.
Thank you. The time is 5:36. We're
going off the record.
(Whereupon, a recess is taken.)
THE VIDEOGRAPHER: And the
time is approximately 5:55 p.m. We're
back on the record.
BY MR. SYLVESTER:

Q. Professor, when you address the pooling
of funds in Subsection F of your opening report,
ig there any portion of that section that
addresses whether Ripple pooled funds it received
in its sales of XRP?

A. So paragraph 141, that first statement,
ig referring to, A, the fact that there's
individuals that own XRP that are not Ripple, that
owned the 20 billion XRP units. So there's these
separate holdings of XRP. Again, this is a basic
background assumption of the case as I understand
it. That is to say, these individuals held 20
billion, whereas Ripple had 80 billion.

And the second point on the pooling is

really what I referred to in 142. There's not
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pooling and sharing of the benefits of that
pooling with the XRP purchasers in the sense of a
contractual relationship or obligation or
distribution of the profits thereby generated.

Q. Okay. Focusing just on dollars Ripple
received from its sales of XRP, does any part of
Subsection F discuss whether or not Ripple pooled

the dollars it received from sales of XRP?

A. No.

0. Okay.

A. Again, with the caveat that -- I mean,
there's a couple -- I want to be clear on the
record about this. I think there's a couple

different senses of pooling floating around here
that might create a lack of clarity in the record.

I am addressing whether this pooling by
Ripple of the funds that it receives in the sense
of it's pooling these funds received and the XRP
purchasers then get the benefit in the form of a
distribution, the benefit in the form of a claim,
on whatever profits, if any, are generated by that
pooling.

So if we're defining pooling in that
way, I most certainly do talk about it, as

paragraph 142 indicates. So I just want to be
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clear on the record about -- you know, to be clear
on what is meant and what is not meant by
"pooling."

Q. I don't quite understand your answer.
You're opining, I think, if I understand it
correctly, on whether or not Ripple pools funds
and that pooling results in certain rights in XRP
purchasers that you identify in paragraph 142, is
that correct?

MR. KELLOGG: Objection.

A. Well, to be clear, I'll just read the
relevant portion of paragraph 142. "That these
contracts" -- such as the programmatic sales
contract. "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." The first part of that sentence is I -- I
reference the work that I did in Section II.

So, again, if that's what is meant by
"pooling" -- that is, funds are put together and

then there's these rights in the pooled -- in the
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profits, if any, that are generated by the pool --
then that is addressed and I do have an opinion on
that and that's reflected in paragraph 142.

Q. Okay. Let's use a hypothetical.
Same -- same pooling concept. Let's say Ripple
sells $10 worth of XRP on Tuesday and then sells
$10 worth of XRP on Wednesday.

Is your opinion expressing any view as
to whether or not Ripple pools that $20 of XRP --
$20 of proceeds from its XRP sales?

A. If what you mean by "pooling" is
ignore -- you know, is just putting the money
together or not putting the money together in an
account or accounts, I'm not providing an opinion
on that. If what is meant by "pooling" is that
those relationships, those contractual
relationships, pursuant to which Ripple gets those
funds, the $20 in your example, whether those
contractual relationships create a right to a
portion of the profits if Ripple's successful in
its ongoing efforts, then I do have an opinion on
it.

Q. Does the company have a fiduciary
obligation to its shareholders to maximize the

value of its assets?
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MR. KELLOGG: Objection;

calls for a legal conclusion.

A. Yeah, that's a legal opinion.

Q. Be that as it may, do you know?

A. So under Delaware corporate law, there
are fiduciary obligations of the directors that
run to the corporation, as I understand it, which
would, you know, involve acting in the best
interests of the corporation.

0. And in your view as an economist, would
acting in the best interests of a corporation
include maximizing the value of its assets?

MR. KELLOGG: Objection.

A. So as a policy matter, if you're asking
my personal view on this as an economist, that is
a -- assuming that we're talking about a
for-profit organization, sure, maximizing assets
would be certainly something that you would want
to think about in terms of a fiduciary obligation
by a corporation to its shareholders. So I'm --
or to its claims on the firm's assets.

So, you know, again, obviously what
fiduciary obligations a corporate board has is
ultimately a question of Delaware corporate law
assuming it's incorporated in Delaware.
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0. Okay. Let's turn now to your -- AF-2,
your rebuttal report. I want to start with
paragraph 7, please.

MR. KELLOGG: I'm sorry,
where are we?

MR. SYLVESTER: Paragraph 7.

MR. KELLOGG: Of the main
report?

MR. SYLVESTER: Of the
rebuttal report.

THE WITNESS: Do you have a
copy?

MR. KELLOGG: Of the
rebuttal?

MR. SYLVESTER: You should
have it.

MR. KELLOGG: Yeah.

THE WITNESS: I'm at
paragraph 7.

BY MR. SYLVESTER:

0. Okay. Great. The first sentence of
paragraph 7 is "I have been asked by counsel for
Ripple to assess the claims, summarized above,

made in the |} report."

Do you see that?
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A. Yes.

Q. Okay. So my first question is, was your
assignment with respect to your rebuttal opinion
limited to assessing the claims made in the
I crort?

MR. KELLOGG: Objection.

A. Yes. So this rebuttal report is a
rebuttal to his -- his report, so it is assessing
the opinions reflected in paragraph 6.

0. Okay. Can --

A. I would also note that, you know,
obviously I read the entire report and, as we
discussed this morning, I did consider his -- this
isn't -- I'm sorry.

I was just going to note that
Dr. | has a rebuttal report, you know, a
report where he criticizes me. Obviously I have
views on that. But here, in this -- so -- but in
this rebuttal report, I was asked to assess these
opinions in his initial report.

Q. Okay. Turning to paragraph 8 on the
next page.

A. Just give me a second to read it.

Q. Sure. It's probably worth reading the

entire thing because most of it is just one
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sentence.
(Pause)

A. Okay.

Q. So my question is, did Dr. |l crine
that any of the XRP price movements he observed
resulted in any sustained impact on the market
price of XRP?

A. So it was -- reading his report, it was
unclear about whether he thought it was -- his --
it is fair to say that his report -- and I think I
mention this later -- just give me one second
here. He does reference short term -- let me just
get the language here. Just give me one more
second.

(Pause)

So the way he characterizes his
findings I think I, in part, summarize in
paragraph 10, where he uses language like it's
"consistent" with Ripple attempting to influence
prices or the actions "coincided" with price
changes.

As I understand from his deposition,
he -- he -- and it's consistent with this summary
or this -- these statements that I make in

paragraph 10, quoting him, is that he's making no

304

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 306 of 376

claim of causation. That is to say, as I
understand his position -- and, again, it's
consistent with this language here -- he's not
making any claim that the actions that he
analyzes, in fact, caused an XRP price change, let
alone an XRP price change that's permanent.
So that's my best understanding of -- of

what his position is.

0. pDid -- did you read Dr. || IGB
deposition transcript?

A. I did not.

Q. Let's go to paragraph 9 of your report.
I'm looking at the second sentence. That says "As
an initial matter, Dr. |l 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 . "

Do you see that?

A. I do.

0. Did Dr. |l crine on the reasonable
expectations of XRP purchasers?

A. He opined -- I don't think he uses that
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phrase. He opined -- you know, he's discussing
XRP price changes, which obviously XRP price
changes do reflect the expectations of the
marketplace. But I don't believe he used that
particular phrase.

Q. Can you explain what you mean by "XRP
price changes do reflect the expectations of the
marketplace"?

A. Well, XRP has a market price, right? It
trades in the markets and has a market price that
changes over time. And the market is going to
have a -- a view, a consensus view, as to the
market value of that asset, just like it does for
any asset.

So the market value is going to reflect
the market consensus at that point.

Q. As part of your assignment for your
rebuttal report, did counsel ask you to examine
the relationship, if any, between Dr. ||| GzBG
opinions and the reasonable expectations of XRP
purchasers?

A. What counsel asked me to do was -- is
reflected in paragraph 7.

Q. Okay. I don't see any reference to the

reasonable expectations of XRP purchasers in
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307
paragraph 7., is that right?

A. That's correct. So, again, the
expectations of the market, you know, is going to
be reflected in the price of XRP; that it's going
to reflect the consensus view as to the market
value of this particular asset, XRP, and he does
analyze or discuss XRP prices.

So it's only in that sense that, you
know, this -- that it intersects with
pr. | aralysis.

Q. Okay. So when you refer in your report
to "reasonable expectations of profits from
Ripple's conduct," are you talking about -- strike
that.

When you refer to "reasonable
expectations of profits from Ripple's conduct," is
that limited to any such expectations that might
show up in XRP's market price?

A. Yes.

MR. KELLOGG: Objection.

A. So any reference to "reasonable
expectations of profit" -- and we can certainly
look at other parts of my rebuttal where that
phrase might be used -- is solely focused on
conducting the assignment in paragraph 7. That
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ig, his actual analysis.

Q. Okay. Let's turn to paragraph 11 on
page 6. And there are some dark bullets and some
clear bullets. I want to look at the first clear
bullet. The last sentence of the first clear
bullet is "The fact that market actors attempt to

minimize the price impact associated" --

A. Oh, I'm sorry. I'm in the wrong place.
Where -- where should I be?
Q. Paragraph 11, page 6. Do you see how

the first two bullets are filled in and the
remaining three are clear?

A. Yes.

Q. So the first clear bullet.

A. Oh, I see. Okay.

0. And the last sentence of that first
clear bullet is "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."

Do you see that?
A. I do.
Q. Did Dr. |l cffer any opinion as to

whether or not XRP is a security?
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A. I think he avoided opining directly on
that, as -- as I am -- as I am. I'm only -- the
reference in this bullet is just to the -- the

idea that best ex, best execution, is something
that occurs in many different markets, many
different asset classes.

I am not opining anywhere, whether it be
in the rebuttal or my initial report, on whether
or not XRP is a security. It's a legal question.
Nothing that I've written should be construed as
providing an opinion on that ultimate legal
question.

Q. Let's look at the next page. We're
still on paragraph 11. There's the first full
bullet on paragraph -- sorry, on page 7, that says
"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."

Do you see that?

A. I do.

Q. Okay. So when you say "not by the
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efforts of Ripple," are you expressing an opinion
here that Ripple's efforts in no way influence the
long-run prices of XRP?

THE REPORTER: You're going
to have to slow down.
MR. KELLOGG: Objection.
A. So I need to hear the guestion again
now.
Q. Sure.
When you say "not by the efforts of
Ripple" in the sentence I just read, are you
expressing the opinion here that Ripple's

efforts in no way influence the long-run prices of

XRP?
MR. KELLOGG: Objection.
A. What I'm referencing here, in this
particular sentence, is the various -- the factor

model and its various specifications that we
discussed that are contained in my initial report.
That is to say, there's no statistically
significant excess return associated --

associated -- associated with XRP above and beyond
or separate and apart from general movements in
cryptocurrency.

So I want to be very clear on the
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record. The hypothesis that I was testing is the
null hypothesis: 1Is the alpha statistically
distinguishable from zero or is it -- or is it, in
fact, the same as zero, you know, in a statistical
sense?

So that -- that's the analysis that I
was referencing in this particular bullet.

Q. Okay. 1Is it possible in your view for
someone to take steps consistent with an attempt
to influence the price of an asset and yet be
unsuccessful in influencing the price?

MR. KELLOGG: Objection.

A. Stated at that level of generality, yes.

Q. Okay. Separate and apart from whether
or not it may have been successful, are you
offering any opinion that Ripple did not take
steps to influence the price of XRP?

MR. KELLOGG: Objection.

A. As I understand your question, you're
asking me -- or the gquestion is asking me the
motivations of Ripple, the motivations of Ripple
with respect to the trading activity that
Dr. |l focuses on. And the answer to the
question is no. I'm not going to opine on the

motivations, feelings, personal thoughts of
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individuals.

Q. Okay. Slightly different question.

Again, separate and apart from whether
or not Ripple may have been successful in any
efforts, are you offering any opinion here that
Ripple did not take steps consistent with
influencing the price of XRP?
MR. KELLOGG: Objection.

A. Same answer. So as I understand the
question, the question is ask -- is saying -- is
asking, am I going to opine on the motivations of
individuals, such as individuals at Ripple, and
what their thought processes were? And the answer
to the question is no.

Q. Do you disagree with any of the

Dr. | conclusions -- strike that.
Separate and apart from Dr. || G
analysis of any impact on XRP's price, do you
disagree with Ripple -- with Dr. || GzB
conclusions that on certain occasions Ripple
employees took steps consistent with influencing
the price of XRP?
MR. KELLOGG: Objection.
A. So I want to be careful here. So

insofar as you're asking me about these emails and
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Dr. |l citing emails to -- and any use of
emails to opine on motivations or purposes, I'm
not providing an opinion on that. That -- that's
not my role as an economist.

I obviously do analyze the particular
days that he chooses, but that's using market
data, not opining on personal motivations of
individuals, whether it be at Ripple or elsewhere.

Q. Okay. You may have anticipated my next
question.

Separate and apart from whether or not
they may have been successful, are you offering
any opinion that Mr. Larsen or Mr. Garlinghouse
did or did not take steps to influence the price
of XRP?

MR. KELLOGG: Objection.

A. So, again, my understanding of your
question is, am I going to opine on the
motivations, beliefs, feelings, opinions of those
individuals? And the answer to -- answer to that
question is no.

0. Okay. Let's look at -- let's look at
Exhibit 1 to your AF-2.

A. Exhibit 17?

Q. Yes.
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A. Just give me a moment to situate myself.
Q. Sure.

A. Okay.

Q. The right-hand panel of Exhibit 1 to

AF-2 displays data for cryptocurrency exchanges.
Do you see that?

A. I do.

Q. Do you know whether or not any GSR
trading is within the volume reflected in the
right-hand panel for cryptocurrency exchanges?

A. So this is the crypto -- cryptocurrency
exchanges being reported by CryptoCompare. Beyond
the -- the net outflows that we were talking about
earlier that's reflected in my exhibits and my

initial report, I have the same answer that --

that -- from previously when you asked me about
trading volume. So I -- I don't disaggregate
here, you know, GSR trading -- well, I'm using the

full trading volume on the cryptocurrency
exchanges. Obviously, I have the GSR XRP Ledger
trading on the left-hand side.
0. Mm-hmm. But to the extent that GSR
trading is included -- strike that.
To the extent GSR was trading on

cryptocurrency exchanges during this time period,
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that trading would be included in the volume on

the right-hand side?

A. Yes, I would assume so. Whether, you
know, in that -- you know, that would include GSR
trading for -- hypothetically would include GSR
trading for clients other than -- than Ripple.

I'm not saying that happened. I'm just saying it
would -- this trading, as I understand the
CryptoCompare data, would be reflected in the
cryptocurrency exchange volume.

Q. Okay. Let's turn back to paragraph 18

of your rebuttal report.

A. Paragraph 0187

Q. Eighteen.

A. Just give me a moment.

Q. Sure.

A. Yes.

Q. Okay. In paragraph 18 you describe

using a square root model.

Do you see that?

A. Yes.

Q. Okay. My question is, did you use the
square root impact model that -- you'll have to
excuse my pronunciation -- Donier and Bonart used

in 2015 referenced in Footnote 337
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A. There's a formula that I used. It, you
know, involves the square root of the volume of
the trade or the order -- I think it's called the
meta order -- over the volume, the trading volume.
And there's a parameter that's estimated at 0.9.

0. And did you --

A. And there's a volatility -- there's a
price volatility term there, too.

Q. Did you obtain that 0.9 figure that you
just testified about from the Donier and Bonart
paper referenced in Footnote 337

A. Yes. I believe that's from the Bitcoin
paper, i1f that's what you're referring to.

Q. Did you perform any calculations using
XRP prices to determine any components of the
square root model that you used as described in
paragraph 18?

A. I don't understand the question. Is the
question is am I using -- am I calculating inputs
into the -- into the formula?

Q. Yes.

Did you perform any calculations using
XRP prices to determine any inputs that you then
used to put into the formula that you found from

the paper we've been discussing?
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MR. KELLOGG: Objection.

A. Yes.

0. What -- what calculations do you recall?

A. Well, there's -- in the formula there's
the order size. There's the volat -- the price
volatility. There's the trading volume. So those
are all inputs into the square root calculation.

Q. And you reference the 0.9 figure. What
does that refer to?

A. It's a parameterization in the formula.
I think it's the Y term in the formula. So that's
another component of the formula, which I did get
from the Bitcoin paper.

And I want to be very clear on the
record. The point of this square root calculation
ig simply illustrative of the point that I make in
the second sentence of Footnote 33, that "total
trading volume and price volatility are important
when assessing the price impact of a trade." That
igs to say, these are important factors. I'm using
this as an illustrative example of how it could be
important.

I'm not saying -- I'm not saying that
the price impact is 1.6 percent or 2 percent.

It's illustrative of this point that these factors
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can be important if one is interested in assessing
price impact of a trade. It's illustrative of
that general point. It's not a calculation of the
actual price impact of any particular trade on any
particular -- you know, on this day. And the same
comment would hold for the square root estimates
that I utilize in the exhibit at a later point.

0. Okay. I want to make sure I understand
your testimony.

You're saying with respect to the
concluding sentence of paragraph 18 that you're
not opining that the price impact in this
particular case is 1.6 percent, is that right?

MR. KELLOGG: Objection.

A. So what I say in paragraph 18 is the
potential XRP price impact using the sguare root
model is approximately 1.6 percent. So it's --
and this point, the 1.6 percent, is in service of
the general point that total trading volume and
price volatility can be important in assessing the
price impact. So it's just illustrative of that
general point.

I'm not saying for this trade or these
trades it is, in fact, 1.6 percent. It's a

potential price impact. It's illustrative of the
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general point that you would want to think about
these factors in assessing price impact.

And the same comment would hold for the
illustrative calculations using the sguare root
model that are provided later in the report as
well.

Q. Looking at paragraph 20 -- I'll give you
a second to read that and then I'll ask my
question.

A. Okay. Thank you.

(Pause)

Yes.

Q. Are you offering the opinion that GSR's
purchases during the one-hour period described in
paragraph 20 were inconsistent with implementation
of a price floor as directed by Ripple?

A. Can you repeat the question?

MR. SYLVESTER: Bridget,

would you mind reading that one back.

Thanks.

(Whereupon, the record was
read back.)

A. I guess what I would say is I would
reference my paragraph 21. So this notion of a

price floor doesn't seem to hold up in the data if
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you look at pre-November 1lst and post-November
1st.

So, you know, in your question, you were
referencing the price floor and that seems
inconsistent with the fact that prices were more
often below that price floor -- now I'm reading
from my report -- in November and December than
they were before. So I guess I do view the data
as inconsistent or Dr. |l ignores this when
he talks about a price floor.

Q. Okay. Again, sort of reverting to our
principles. Setting aside whether or not GSR was
or was not effective in implementing a price
floor, are you opining as to whether GSR's
purchases during that one-hour period referenced
in paragraph 20 are or are not consistent with the
implementation of a price floor?

MR. KELLOGG: Objection.

A. Well, again, I -- just to go to what
Dr. | savs. and I quote it in paragraph 21,
he says "GSR seems to have succeeded" in this
price floor. So, again, I would reference that
data.

I'm sorry, what -- what's the question?

Q. I think you answered it. Let -- let's
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go to the data. Let's go to Exhibit 2, please.

A. Okay.

Q. My question on Exhibit 2 is, did you
examine intraday price data for XRP to prepare
this exhibit?

A. These are the daily low price.

0. Okay. So I think that means, yes, you
did examine intraday data, is that right?

A. Yes. My understanding of daily low
prices is it would include intraday in that -- in
that way, in identifying the low price.

Q. Okay. For each of the day that's
included within the blue bars shown in your
Exhibit 2, did you conduct any analysis of what

percentage of the day XRP's price was below .008

dollars?
MR. KELLOGG: Objection.
A. No. So I believe the -- the data has
the close -- the -- the open, the close, and the

daily low. Maybe the daily high. I can't
remember. So the answer to your question is, no,
this is just reporting the number of days where
this -- where the low price breached the so-called
price maintenance floor.

Q. Okay. Let's go back to paragraph 45 of

321

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23

.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 323 of 376

AF-2.
A. Forty-five?
Q. Yes.
A. Paragraph 457
Q. Paragraph 45, page 23. And my guestion

ig about the concluding sentence, so it's probably

worth you reading the whole paragraph.

A. Yeah.
(Pause)
A. Okay. 1I've read the paragraph.
Q. Okay. The last sentence says "In order

for this claim to be true, the regression
coefficient on the prior returns must be
statistically significant, and my return
regression specification demonstrates that this is
not the case."

My question is, why is it that the
regression coefficient on the prior returns needs
to be statistically significant in order for
Dr. | clain 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? Why -- why does
your regression coefficient need to be

statistically significant in order for that to be
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true?
MR. KELLOGG: Objection.

A. Yeah, that's -- that's -- that's a long
question. Let me make sure I -- I want to make
sure I'm answering it.

So Dr. |l ir his report says
that -- well, I have the quote here. That "These
sellers, on behalf of Ripple, sold more XRP when
the price was increasing and relatively less when
the price was decreasing the previous day." No,
that's not the quote I wanted.

So in his report -- Dr. || IGIH
report, that is -- my understanding of what he was
saying is that this selling activity, the selling
of more XRP, is associated with increasing returns
on -- contemporaneously increasing returns. That
ig, his claim is not just confined to the previous
day's returns, but I read him in his report to be
making a claim about selling more XRP when the
price is contemporaneously rising.

What his regression is about -- and we
can talk about his regression -- is he's using lag
returns. So I'm making the observation that a lag
return coefficient is not going to address the

question of whether there was contemporaneous
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increases in the prices during the sale activity.
Now, this leads directly into the last
sentence of that paragraph, which is "If there was
a statistical association in return..." So if
returns are falling today, returns are falling on
average statistically, then there would be a
relationship between that previous return that
Dr. |l is using and contemporaneous return.
So there might be a -- a basis for an inference
there, but there i1s no statistical association
between contemporaneous returns and prior returns.
And, therefore, a lag regression, a
regression that's using lag returns, is not going
to be able to ascertain whether, in fact, Ripple
was selling more when prices contemporaneously
were increasing.
Q. Okay. Let's move to Exhibit 8 of AF-2.
A. Exhibit 87
Q. Yes. This is labeled, for the record,
"Examples of Alleged Indirect Transfers of XRP
from Mr. Larsen and Mr. Garlinghouse to GSR Traced
by Dr.
You'll see, Professor, that a number of
addresses are noted as belonging to "another

party."
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325
Do you see that?

A. Are you looking -- I'm sorry. Oh, okay.
So you're looking at the second column. Yes, I
do.

Q. Okay. And you say in your note, the
last sentence, "When the address I.D. has not been
provided, another party is indicated above."

Did you see that?

A. Yes.

Q. Did you ask counsel to supply you with
any documents that might answer the question of
who controlled these destination addresses?

MR. KELLOGG: Objection.
THE REPORTER: I'm sorry.
Repeat.
MR. SYLVESTER: Sure.
BY MR. SYLVESTER:

Q. Did you ask counsel to supply you with
any documents that might answer the question of
who controlled these destination addresses?

A. No. I want to be clear here. 1In this
exhibit, Exhibit 8, I'm using -- I'm assessing
Dr. | vork. And the address I.D., that
second column that we were discussing, is drawn
from the identification of the wallets, or the
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addresses, from Dr. || vork.

So this is a product of his backup
materials that he produced in terms of his
identification of the address I.D. And so I'm
assessing the work that he did including what's
reflected in this table.

So this table is really drawn very
directly from his backup. Obviously, I calculated
the cumulative number of days from Larsen or
Garlinghouse wallet transfer, which is a trivial
calculation, but this is a reflection of his --
his work, his backup, and his identification.

Q. Okay. Looking just at the first example
regarding Mr. Larsen, the way I read the first row
is that Mr. Larsen transferred 20 million units of
XRP to the destination address in the first row
starting with " [

Do you agree?

A. Yes.

0. Okay. And then the next transfer is
from i of 2,083,313 XRP to the following
destination address of R -- well, no. Strike
that.

This is what I'm having trouble

understanding. It looks like, if I'm reading your
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327
chart correctly, the units of XRP traced by
Dr. | coes from 20 million to 2,083,313 and
then back up, in the next row, to 2,083,333.
Do you see that?

A. I -- I'm not following you.

Q. Okay. Do you see "Units of XRP
transferred, 20 million"?

A. Yes.

Q. Okay. If you go all the way to the
right on that same row, do you see "Units of XRP
traced by Dr. || IGHR

A. Yes.

Q. Okay. And that value is 2,083,3137?

A. Yes.

Q. Okay. So the next entry under "Units of
XRP transferred" is 2,083,333.

Do you see that?

A. So I'm supposed to be looking at the
second row now-?

Q. Yes.

A. Okay.

Q. So my question is, it appears that this
chart is suggesting that 20 million XRP were
transferred, 2,083,313 were traced, but then the
number of XRP units transferred goes back up to

[2/23/2022] Ferrell, Allen Expert Dep. Tr. 2.23.2022




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Case 1:20-cv-10832-AT-SN Document 775-25 Filed 01/13/23 Page 329 of 376

2,083,333.
Can you explain how -- how that works?
MR. KELLOGG: Objection.
A. I think you're make --
MS. PROSTKO: Objection.
A. I think you're mis -- I think you're
misreading the chart a little bit, or the -- or

the figure or the exhibit, I should say.

0. Yeah. Please explain.

A. So Dr. |l is -- is tracing for --
first, let me note that I was not provided with
his hop program pursuant to which he's doing this
hop analysis. So that was a black box that I was
not able to access.

According to his tracing algorithm,
which I don't have access to, he ultimately traces
for this first hop -- the hop -- the first hop
consisting of three hops, ultimately traces the
2,083,313. So that's why that number in the
second-to-last column is the same because that's
what he ultimately ascribes in terms of the hop
analysis from Larsen to the final destination,
which is GSR.

But as you're pointing out, the units of

XRP transferred per hop or per -- or per
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transaction does vary. But,

is -- well,

really,

the question

what's reflected in that

second-to-last column is what Dr. [l ascribes

to Dr. -- or Mr.

destination of GSR.

Larsen in terms of the ultimate

But you are right that the individual

hops -- one,
they're not all the same.

0. Okay.

MR. SYLVESTER:

five minutes off the
end for the day? Is

with you?

THE WITNESS:

MR. KELLOGG:

MR. SYLVESTER:

you very much.

THE VIDEOGRAPHER:

Thank you. The time
6:39.

(Whereupon,

taken.)

THE VIDEOGRAPHER:

igs approximately 6:47 p.m.

on the record.

two and three -- would -- you know,

Can we take
record before we

that all right

Sure.

Sure.
Great. Thank

Okay.

is approximately

We're going off the record.

a recess is

The time

We're back
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BY MR. SYLVESTER:

Q. Okay. Professor, are you expressing the
opinion in this case that defined that an
instrument was offered and sold as an investment
contract, that instrument must entitle its holder
to a share of the profits of the company that sold
the instrument?

MR. KELLOGG: Objection.

A. So as I understood, if I heard your
question that -- the first part was it -- was in
order to be defined as a security, am I correct?

MR. SYLVESTER: Do you want

to read it back, Bridget? No, you

don't want to. You want me to say it.

Okay. I'll say it again.

BY MR. SYLVESTER:

Q. I said investment contract, but let me
just restate the question.

Are you expressing the opinion in this
case that defined that an instrument was offered
and sold as an investment contract, that
instrument must entitle its holder to a share of
the profits of the company that sold the
instrument?

MR. KELLOGG: Objection.
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A. That calls for a legal opinion. The
answer to that guestion is no.

Q. Okay. Are you expressing the opinion in
this case that defined that an instrument was
offered and sold as an investment contract, that
instrument must require the company that sold the
instrument to expend efforts in some way?

MR. KELLOGG: Objection;
calls for a legal conclusion.

A. As I understand the question, it calls
for a legal conclusion. I'm not providing that
opinion.

Q. Okay. Are you providing the opinion in
this case that it is not possible for a wvirtual
currency to be offered and sold as an investment
contract?

MR. KELLOGG: Objection.

A. As I understand the question, it calls
for a legal opinion, so I'm not providing that
opinion.

MR. SYLVESTER: Okay. That
ig all the questions I have for you,
Professor Ferrell.

I just want to again -- you

know, we've -- this is to Ripple's
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counsel.

We've heard today about
analysis that Professor Ferrell
conducted that was not disclosed in
his opening expert report. We've also
heard about analysis that he conducted
subsequent to reviewing Dr. ||| G
work. I just want to put on the
record that we reserve all rights
depending on what defendants do or
don't do with that information. That
could include calling Dr. -- Professor
Ferrell back. That's our reservation
of rights.

I have nothing further for
you. Thank you very much. I
appreciate your time, Professor.

THE WITNESS: Thank you.

THE VIDEOGRAPHER: May I
close out the deposition for today?

MR. KELLOGG: You may.

THE VIDEOGRAPHER: Thank you.
We are off the record at 6:49 p.m. and
this concludes today's testimony by

Dr. Allen Ferrell. The total number
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333
of media units used was seven and will
be retained by the court reporting
agency. Thank you.
THE WITNESS: Thank you.
(Whereupon, the deposition

concluded at 6:49 p.m.)
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STATE OF NEW YORK )

COUNTY OF NEW YORK )

I hereby certify that the witness in the
foregoing deposition, FRANK ALLEN FERRELL, III, Ph.D.,
was by me duly sworn to testify to the truth, the whole
truth and nothing but the truth, in the within-entitled
cause; that said deposition was taken at the time and
place herein named; and that the deposition is a true
record of the witness's testimony as reported by me, a
duly certified shorthand reporter and a disinterested
person, and was thereafter transcribed into typewriting
by computer.

I further certify that I am not interested in
the outcome of the said action, nor connected with nor
related to any of the parties in said action, nor to
their respective counsel.

IN WITNESS WHEREOF, I have hereunto set my hand
this 25th day of February 2022.

Reading and Signing was:

requested waived _X not requested.

BRIDGET LOMBARDOZZI, CSR, RMR, CRR
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1741
pany often requires analysis of price changes of public securities in response {0
news about, for example, product recalls, takeover offers, regulatory and legisla-
Hve changes, and earnings. In particular, substantal litigation arises in the area of
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securities fraud: Typically. a class of investors sues a company and some or all of

. . : . . ] 9N T @ P @ 2 2o LI ESI RS Ty g ex
its officers, directars, and professional advisors for losges suffered when the secu- s 5 ?_"; TREER § LEN § FLLEZRRATLE A D % «
. ; . , - Sl EEERB3C2FFab8 T g N ommAn S S = gy
rity price declines, usually after the release of adverse information. Z2 | == sqgs3-"53353~=Ss0g—--355 - -3 g
When a dispute or iitigation requires an analysis of security price changes ix = <
response to a news disclosure. it is often apprepriate to distinguish two related E
: questions: (1) Does the price history establish that the disclosure caused any price L RS RER SRS RN EREY RS2 s g Ay
i reaction at all?, and (2} if so, what was the size and divection of the net price reac- z: SENRRITROLSEEIRBERBRRA2SEIER £
. ., : 3 PO S G S - - T~ =< n = =
tion to the disclosure alone, after accounting for the effects of other factors operat- e B i A T A i AL i it I
. . . 3 . Py w
i ing at the same time? This chapter describes a statistical approach, often referred g : =
to as an gueni study, for analyzing these questions. We outline the creation and E|FE | SO0 RISR2NEERRREsRsERI28 %
i interpretai seneric, o “h o i i Z £ IR T IR S S o~ B el vl ol el ol Sl =0~ BBl Sl 0~ A=
erp etation of a generic, market-model-bagsed event study wx.thout :?‘p‘ecn‘ymga & L REaan9na00008RRRRR8eeIalFald
i particular context or purpose. Chapters 18 and 19 of the third edition of the - 2
i Litigation Services Handbook describe potentiai litigation contexts for such caleula- 2
i Hfication of . i 2R SRS SN SSR R RRRRERRARER 3
tions, such as the quantification of dameges by combining event study restits 2| LR RARERARTRdnTas303820885 %
with information about trading. i %3 G225 A00F2030305353T254 254 2
Computing damages in securities cases is an important, litigation-related appii- - g
. c N . . ' K - N =
cation o{ event studies. The literature reviewing the legal and econdmic thecries Elows| —mepgregnsaNaICn3TeNeS235 el
supporting this application include Gilson and Black (1993), Macey and Miller B B e el Rl Bl B e Rt ddgl &
e ; ; - P By \ P 3 2 2w e
(1880), Kosiow {1991}, Cooper Alexander (1994), and Macey et 2i. (1991). Other ;3 M ARRLLUNA200RN2Y8 88853888854 a
articles provide additional details concerning event studies and the translation of 8
an svent study ‘resulk tg a d?lla: damage figure: Cone and Lanrence (1994), § I P R A T = R B B g
Furbush and Smith (1994}, and Gould and Kleidon {1994). - . AR -
=
' . . . , b
(a) Definition of Event Study.  An svent siudy is an empirical enalysis of an infer- 5
vention in a tme series. In i t 3 invoives a sta- - - PR PR |
e e se .Lntsn}os mmonfmm'mp,emsm.dym‘oy’.a'fa R LERFFIRNSRLRLFTELSELS SRS L 3
tistical regression anaiysis of a time series of security rejurns, with the objective of £ 2 sHARRRZFFEARLEARER2 IR =253
. identifying and measuring firm-specific effects of identifiable information releages s 2 TRESIITFIFTTFTOCLAITESSSS ST T
(events). (Unless otherwise noted, we will use the terms stock, share, and security 3
interchangeably}). While many svent studies analyze common stock or securities, 2
. . S, . . P o R R N B C IR C IR R R R
the approach also applies in other contexts, some of which this chapter describes. i E RIS RLEER RN ERELEES 2R%a :i}l = i:; E
%53 OS2 2220501335035 3223 3 =
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(b} Hlustrative Example, Exhibit 17A-1 lists the daily closing prices and returns of = 5
the <hor : : . ) C B Z - - = .
the shayes of the hypothetical Firms A and B for a 51-day period surrounding a AR 2223280253830 3E8RBRARELT g
hypothetical anpouncement date, (The data are artificial but illustrate typical pat- ZF TTvFITIILINOBS IR FE e AL
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terns.) Exhibit 17A-2 plots the time series of share prices for Firm A shown in 5 BUHNLEERLhadrmrnrsranumnns e -]
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referred to as the event day, Such impressive interventions usually occur only in | 2920 n2 2200282022220 00 8
confunction with extraordinary events such as receipt of a takeover offer. Large « T L . L o Z
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Simple dispiays of real-world data do net usually reveal such obwious features. b g
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analyst will usually have to do more than piot and inspect the data. Often, he or £z R T e e A S i AT A
she will use formal statigtical analysis both to decide wiether an intervention has = i

necurred and to measure the size of its effect.
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Exthibit 17A-2, Share Price of Firr A: Announcament et Day 9

Hven absent specific, identifiable interventions, securitv price sezries display
variation, as prices move in response to news about the economy in general, spe-
cific industries, and individual firms. Statistical methods provide obiective inter-
pretations of the evidence for—and estimates of the size of—the effect of 2 given
intervention ox shift in a price series, against its background variability. These sta-
tistical methods typically provide interpretations of the data that rely on an under-
iving statistical model which assumes stationarity: that each cbserved data point is
drawn (independenily} from 2 probability distribution of feasible vaiues that does
not change from one observation to the next. This clearly dees not hold true of the
prices in Exhibit 17A-2. in that the price on any given day tends to be closer to the
nrices at nearby dates than to those at remote dates. This indicates that the proba-
bility distribution of prices changes over fime, in other words, it is nonstationary.

When referring to the stetionarity assumption, one must distinguish between
prices and price changes. Research on the behavior of security prices has shown
that successive relative price charnges, or securify returns; are approximately inde-
pendentiy drawn from a stationary distribution.! Thus the distribution of refurns
conforms well to the assumption underlving the statjstical methods used in event
studlies, even though the distribution of prices does not. Exhibit 17A-3 shows the
series of raw returns corresponding to the price sexies in Exhibit 17A-2. The return
for anv given nonevent day in Exhibit 17A-3 is no mere likely to be similar fo that
for a neerby date than to that for a remote date. Thus, the structure of the retuzn

17A.1  iINTRODUCTION 17A » 5
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Exhibit 17A-3. Raw Returns to Firm A: Announcement at Day 0 (Dot Diagram of Raw
Returns Chtained by Skiding All Data to Yertical Axis)

series is congistent with random sampling from a stationary distributjon: the
ordering of the nonevent refurns in a time series does not relate ¢ their vaiues in
Fxchibit 17A-3.

The statistical analysis of the Firm A security return on the event dey presents 2
formal method for comparing that return to the range of nonevent retiuns and
their relative frequencies, which provide a benchmark for the range of normal
return vadation. Exhibit 17A-3 shows a vertical dot diagram obtained by project-
ing all the return obgervations onte the left-hand vertical axis, as indicated by hor-
izontal arrows for an illustrative observation at day —20 and for the event date.
The dot diagram visually displays frequency by density. An informal comparison
of the event-day return to the nonevent dot diagram identifies the sveni-day
return as highly unusval. The analyst can formaiize this indication as a special
rase of a pooled, two-sample f-test. The intervention on the event day stands out
as impressively in the returns series shown in Exhibit 17A-3 as in the price series
shown in Exhibit 17A-2, so that formal statistical analysis will likely confirm what
the data display appears to reveal on its face.

Ofter, analysts cannot easily discern the event-day return, ag Exhibit 17A-4
Mustrates. The event-day return to Firm B {shown in both the time series plot and
the dot diagram in solid black) does not present the most extreme observation in
Exhibit 17A-4.

Inspection alone does not teveal whether the event day return to Firm B is so
unusual as to offer evidence of an intervention causing a material market reaction
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Exitibrit 17A-4. Raw Returns 2o Finm B: Anneuncement at Day 0

to the annowncement. [nterpretation of the data underlying Exhibit 17A~4 must
therefore rely on statistical inference. Again, assuming that fhe rehuns are inde-
pendently drawn from a stationary distribution, their ordering has no relevance.
Thus, the problem of assessing the evidence for 2 material market effect reduces to
that of comparing the event-dav return fo fhe nonevent dot disgram of rettrns
obtained by projecting ail the dzta onto the vertical axis. Exhibit 17A-4 fllustrates
this projection bv the horizontal arrows for the observation at the event day and
dav -12, which we uge ag an illustrative, nonevent observation.

{c} Inferance Based on Market-Model-Adjusted Aknormai Returns. Clearly, securiiy
returns react to causes other than the announcement under consideration. To
assess the effect of the announcement itself, especially in Exhibit 17A-4, the study
should idezily identifv those causes and remove their effects from the data. In
mast cases, howevaer, analysts cannot identify all relevant factors, let alone mea-
sure their cumulative effect on each observed return. Instead, analysts conld use 2
more practical approach of compazing the return series under consideration io a
benchmark series that the same common causes, other than the announcement,
will likely affect. The refum to a market index offers such 2 convenient, theoreti-
callv defensible benchimark retwun series. Any factor that affects all securities in
the market, including those of the subject firm, will be refiected in the market
index return series ag well as in the return series under consideration.

Hxhibit 17A-3 shows a scatterplot of Firm B returns against those to a market
index. Each observation reflects the intersection of the firm return (shown on the

17A.1  INTROBUCTION 17~ 7
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Exhibit 17A-5. Firm B Returns varsus Market Index Returns

vertical axig) with the market return on the same day (showm on the horizontal
axis). Exhibits 17A-4 and 17A-5 reduce to identical dot diagrams, but they have
different horizontal axes. In Fxhibit 17 A~4, the horizontz! axis carried information
about which day (zelative to the eveni day) selated o a given return; this informe-
tion bears no relevance for inferring the materiality of the event return. In Exhibit
17A-3, the horizontal axis carries information about market returns; the upward
sloping configuration of the X-Y graph indirates that the market retumns help
explain vaviation in the firm’s refurns attributsble to comumeon, marketwide fac-
tors.

The dashed, sloping line in Exhibit 17A-5 shows the underiring, true regression
of Firm B’s returns on the market retusn-—that i, the straight line that best
explaing the relation of the two returm sexies. This line zlso provides a forecast of
the firm’s return. given only the market return and the joint history of returns.
This forecast refiects the common faciors that the markef return indicates. (The
schid sloping line in thiz exhibit reflects the approximate regression line that an
analyst would calculate by appiying a2 statistical estimation method to the avaii-
able data shown in the exhibit. We discuss the distinction between the two lines in
section 17A.3.)

An actual event-day return includes the effect of the arnouncement as well 2 the
effects of the common faciors. Therefore, the difference between the condifional fore-
cast (i.g., the sloping line) and the actual retwm more nearly isolates the effect of the
announcement alone than does the original raw retwrn. The dotted vertical line con-
necting the eveni-day return to the regression line indicates this “residual” differ-
ence, which analysts often refer to as the abmormal refurn associated with the
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announcement. The most negative nonevent market-adjusted return (in the lower
feft-hand corner of Exhibit A5, and corresponding to event date +4 in Exhibit 174-4)
dlearly becores much less prominent than its raw retum counterpart in Exibit
1744, Exlibit 17A-5 largely attributes the unusual magnitude of this nonevent raw
return to the effect of marketwide rather than firm-specific factots. Finally, Exhibit
17A-6 shows the time series and the corresponding dot diagram of abnormal {or
“residual”) returns to Firm B, confirming an unusual eveni-day refurn. once the
anajysis accounts for market-wide influences. Indeed, the market admstment shown
in Exhibit 17A-3 reveals the event-day abnormal retwrn shown in Exhibit 1756 as
the most extreme negative value observed during the sample period, unlike the cor-
responding raw retum in Bxhibit 17A-5. In contrast, Exbibits 17A-5 and 17A-6 show
that the illustrative nonevent return on day ~12 is little changed by market adjust-
ment. (The day 12 retun—like that on da_v Z0—may or may not be associated with
an identifiable disciosure of gocd news concerning Firm B but is, in any case, not
associated with the day 0 event that we assume to be the analyst’s focus.)

1782 APPLYING EVENT STUDIES TC LITIGATION-QUESTIONS. Event studies
may serve-at least two related purposes in disputes or litigation that involve dam-
ages calculations. First, the analysis can address whether, as a thresheld question,
a statistically reliable link exists between the information event in question and
stock price responsss. For example, in securities thxgatlon over allegedly defactive
disclosures, financial experts must link the share-price reaction to the aileged cor-
vection of the allegedly defective prior disclosures or omissions. Opposing expe:ts
will break this link if they can attribute the price change at the alleged correction
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Exhibit 174-3. Adnormal Beturns to Firm 8: Announcement at Day @

17A.2  APPLYING EVENT STUDIES TO LITIGATION QUESTICNS 17A > &

date to other information reveaied at the same fime. Second, the analvsis can
address the magnitude of damagee. An event study m this context prm;es most
useful under the following three conditions:

1. A returns series is available that covers the event at issue and it is long
enough to allow estimation of the market model {possibly augmenied by an
industry index, a size index, or a book-to-markat index}, including the firm-
specific variability of returns (i.e.. the standard deviation of returns after
abstracting from market and industry effects).

2. The stock trades often enough so that each return covers just one day or at
most a fewr dav=

3. The parties can unambiguously identify the event in question with one or
more announcemertts that have relatively certain timing, and the event
announcement(s) do not confain a great deal of valuation-relevant informa-
tien unrelated to the issue in question. Such unrelated information is com-
monly cailed confounding events. For example, 2 firm might announce a
change in dividend policy concurrently with an sarnings release; a study
that focuses on the earnings release will have difficulty separating the earn-
ings effect from that »f the shift in dividend policy.

{a} Conditions for Using Event Studies in Litigation

@) Statistical Conditions. As a practical matter, analysts will have more difficulty
identifving interventions in return series for a thinly Waded security because
fewer retuns exist and because (for mwultiday retwrns) all the news events during
the several days covered by 2ach return can affect that return. In addition, the
variability inherent in a return sexies becomes a function of the dme peried cov-
ered by the returr: that is, two-dav returns have twice the variance of one-day
returns and so on. Thus, analysts can most easily perform svent studies for

xchange-Hsted and NASDAQ common stocks that frade actively. Such studies
become problematic for securities, such as debt and preferred stock, which tend to
trade infrequently and at irregular intervals. In addition, analysts will find retuuns
data much more readily available for common stocks than for many preferred
stocks and most bonds.

@iy Theorerical Conditions. Three theoretical vonditions underlie the event study
approach. First, the security of mterest must be traded in an infprmationaily efficient
market: that is, one in which prices resnpond quickly and appropuate!v to valua-
Hon-relevant news. In such a market, curzent price provides the best estimate of
intrinsic value for the security, conditional on publicly available infoxmation.
Withoui this condition, it becomes difficult to argue that new information drives
price changes. One party might propose, for oxample thai prices change not in
regponse to underiying economic events but rather in response to fads or psycho-
logical factors that ‘have little or no relation to economic events.

The efficient market condition provides the foundation of the fraud-on-the-
market theory described in, for example, Kosfow (1990). Plaintiffs in securities
actions can rely on prices ag measures of the intrinsic values of the underlying
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securities, provided those prices appropriately impound pubiic nformation. 4
person or entity that omits or falsifies information viclates the integrity of prices;
that is, the prices no longer represent infrinsic valie. Under the fraud-on-the-mar-
ket theory, an investor wio relied on a price that did not reflect all relevant valua-
tion information because of defective (1.e., false, misieading, or incomplete} disclo-
sures can bring a cJaim, regardless of whether that person actually read or knew
about the filings or other statements that contained the omjssion or false informa-
tion. Note that if a defendant were to demonstrate that the security in question
was not traded in an efficient market, the plaintiff's analysis would not meet an
Important condition for relying on event studies.
Hion is that the analysts’ statistical model of the return-gener-
ating process must be descriptively valid throughout the sample period. Event
studies often use a form of market model as the assumed return-genersting
process, as illustrated in Exhibit 17A-5. Sections 17A4.3 and 17A.4 of this chapter
discuss the market model and issues related to the design of studies based on it.
The third condition applies most strongly where the plaintiff aileges that dam-
ages stem from a delayed disclosure. To base inferences on an event study of the
actual disclosure, the abmormal rehurn at the actual disclosture must be the same or
nearly thesame as the response that would bave occurred had the disclosure hap-
pened at some other tme. This condition requires stationarity in the reaction of
the return series to disclosures, just as the second condition requires stationarity in
the relation between the returns of the stock being analyzed and the market and
industry index refums.

The zecond con

17A3 STATISTICAL SPECIFICATION AND ESTIMATION OF EVENT STUDMES,
As Hlustrated in Exhibit 17A-5, an event study of security retuuns typically seeks
td partition the variation of returns to a given security into two components. This
partitioning corresponds to the market model equation for security s

Fg=d,+ Bsrmt +Ey {1}

"y = refurn to security s on day ¢
7, = market model intercept for security s, that is, the intergept of the
dashed stoping Hne jn Hxhibit 17A-5
B, = market model beta for security s, that is, the slope coefficient of the
dashed line in Exhibit 174-3
7 = market index retwn on day ¢
= firm-specific abnermal return to security s on day f, that is, the vertical
deviation of the observation for day f from the dashed sloping line in
Exhibit 17A-5

m
£l
i

The variation over fime of {4, + Br,,). the first component of r,, reflects mar-
letwide effects. Analysts refer to this component as the systematic (or predittabis,
conditional on knowledge of the market or industry effects) portion of the return.
The second component, g, is the firm-specific effect, including that for ¢ = 0 {the
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event day}, the effect of the intervention in the return series. This idiosyncratic
return compenent corresponds to the dotted vertical line in Exhibit 17A-5; it
numerically measures the abnormal retuzn. This terminology has intuitive appeal
because the firm-specific return at a given gvent indeed lies outside the normal
expected return predicted by or associated with industry and market factors.

{a} Estimating the Market Model by Statistical Regression Analysis.  Analysts com-
pute systematic or predicted returns based on the historical relation between a
given stock’s return and the returns on one or more market, size, booic-to-market
and industry indexes.? The estimated coefficients obtained by regressing a series
of stock retrms on returns to the selected index{es) summarize this historical rela-
tiorn. The dashed regression line In Exhibit 17A-5 represents the underlying true
regression line; that is, we essume that it is a stable attribute of the process that
generated the undeslying series of prices bui that its intercept and slope are
untknown and must be estimated using the available data series. We estimate the
intercept and the slope of the regression line by appiying a statistical estimation
methiod such as ordinary least-squares (OLS5) to a sample of returns taken from an
estimation period.

The solid sloping line in Exhibit 17A-5 shows the OLS estimate of the.regres-
sion line, based on all data in the exhibit except the event-day retum. Thus the
solid sloped line corresponds to the estinted market model equation.

T =0, + bsrml + Eqt (z)
wheze a, and b, are the OLS estimates of a, and B, in (1). Glvena, b, r,, and r,,, we
can compute e, the estimated counterpart of £,. Whether e, is a residual or a pre-
diction error depends on whether the estimation sample includes the retum for day
t. Because the analyst usually needs to estimate the market model as the rormal
benchmarl for assessing the intervention in the return series, the study most often
computes the estimated event-day abnormal return ¢, as a prediction error. That
ts, we compute 4, and b, from an estimation sample without the event-day return,
and compute ¢, as the deviation of ry; from the estimated regression line shown as
the solid line in Exhibit 17A-5:

- oy )
L {a,+ I’s Py {3)

{MNote that the dotted vertica! line at the event day in Exhibit 17A-5 shows the
deviation of r,,, the event-day return, from the frue regression line, whersas ¢, is
actually the deviation of r,, from the estimated regression line. Both deviations are
referred to ag “abnormal returns,” depending on the context.)

Analyses often specify the market model with a single. marketwide index
{such as the Standard and Poor’s [S&P] 300 or the value-weighted or equally
weighted return on all New York Stock Exchange INYSE} stocks). Studies can
augment this basic model by including an industry index-—for example, one
composed of firms in the same Standard Industrial Classification {SIC) code
which presumably react to the same industry-specific commen factors. The
resulting augmented market model
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has two slope coefficients, one for the relation of the stock return being analyzed . - o - E’E 2 :!f
writh the market index and one for its relation with the industry index 7. Both coef- z 2 B2 2
ficients measure the sensitivity of stock returns to index refurns. Fama and French 3 _ § 3 'g-
(1992, 1993) have propesed a tiree-facior market model, which augments the mar- = é i :’; = : :j 2 = o °_§ : : 2 3 ;
ketwide index with indexes based on size (i.e., market capitalization) and book-to- R T:; — = - zg |3
market ratios. Studies inciude these additional factors (industry indexes, size-based 'g X = —‘E I ;
indexes, and book-to-market indexes) to increase the proportion of the variance of s & ﬁ i g
total returns {the lefi-hand side variable) that they explain, thereby reducing the - o — 01y = oL — w‘g 5
variance of the abnormal returns. Whether it is necessary or appropriate to inchide ee—mmn eseo—H g2 |3
such additional facters depends on the context and is generally an empirical fssue. 22 B
32 |3
B2Rg2] Se585(fY B
{b} Interpreting the Sirength of the Market-Model Relation. Analysts use two mea- 2 B e S I — = QRN I 5 ; E
sures of the estimated zelation between individual secuzity refums and returns to 2 B g ]
the index {or indexes): the magnitude {and statisticai significance) of the regression - .é?; ‘: E
slope {beta) coefficlent(s), aud the explanatory power of the regression expressed in = slanrss QLD 3 2 =
terms of R?, the fraction of the variance of rettmns explained by the regression. g ;,-'_;‘ ; ; = = = 2 ; =21 E 3 b
t = ER- 3
ii} 8ete Coerficient. In the context of the market model, analysts refer to the siope _‘;40 = ; ? g
roefficient (B, in Bquation 1) as the security’s befa or systematic risk. A beta coeffi- =1 P A =3 -
cent of 1.0 means that the securitv returns change, on average, exactly as much as & Tamae e S o vt Ha 2
the market index returns in. response to the common factors captured in the index. ceReER eseee 35 é
Coefficients greater or less than 1.0 indicate securities whose expected returns £% £
vary more or less than average in response to the common factors. Extubit 17A-7 el = % — oo | 2 i 1E
summarizes the distribution of estimated betas for NYSE/AMEX and NASDAQ b S Gy Nl ~ooC | B 2
securities in the period 1985 to 1299, organized by size decile. Size Decile 1 in = 3 . q
Exhibit 17A-7 refers to these 10 percent of exchange-listedd Hrms having the smeall- =2 T 23 2
est market capitaiizations on the indicated exchange; simiiarly, decile 1 refers to 2 » - . 3 3 ‘5
those 10 percent of listed firms having the greatest capitalizations. The second of Z & 3 Zcr ﬁ . = a z : ;: :_f 2.5 a2
the three growps of columns of the exhibit sumumiarizes, separately for each firm % 5 % %3 g ‘6':
size group. the range of beta vafues for that group. Specifically, the exhibit shows p = = ; & g0
the first quartile, median, and Haird quartile (i.e., the 25 percent, 53 percant and 75 N = ¥y (@@
percent points) of the range of calculated beta values. For example, the exhibit adl ISy aomnnd "3 gb 2 §
shows that the median calculated beta among all NYSE/ AMEX firms was 0.67. A oS e Faemelan) g LT
In principle, the weighted average measure of sensitivity of stock returns to kS 2 2 3
market returns {Le, the avergge beta) equaia 1.0: few stocks have zero-or negative ° 2581288
estiinated sensitivity measures, and few stocks (less than one-fourth) have sensi- 8= _ S s eS| 2 “g i 3
dvity measures substantially greater than 1.0 w A <7 LT g ,% g 2 =
= et E w
i) Statistical Significance. The statistical significance of the estimated coefficient o § 3 %') A é
measures the reliability of its estimated sign and magnitude, based on the coeff- =] é RN
cient’s standard error. The QLS regression calculations procuce a standard ervor . % g’ 433 ;é E
tor each estimated coefficient to gauge the size of the discrepancy between the El 3 ~ § iZl= =
estimated value and the nnderiying true value. {This discrepancy is the difference 2 © 2 K FEE
between the siopes of the selid COLS regression line in Exhibit 17A-5 and the = ;: {zc E § 3 g g

dashed irue regression line.)
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Statistical theory provides that a confidencs interval centered 2t b, and extend-
ing for two standard errors in each direction will cover the trne value [, approxi-
matety 95 percent of the time. Thus a finding that the two-standard-exrors interval
does not cover zero indicates at a 95 percent level of confidence that the estimated
coefficient b, has at least the same sign as the true coefficient B, In many appiica-
tions, une can restate this condition as that of requiring that ihe t ratio, that is, the
ratio of the estimated coefficient to its standard error, equal at least two.

Most event studies have greater interest in the statistical significance of the esfi-
mated effect of the intervention (i.e., the significance of the abnormal return) than
that of the slope coefficient, as discussed in section 17A.3{(c}, which explaing event
parameters.

(i) Standard Deviaiton of the Return Series. The presence of return variability that
differs substantially across stocks means that a return of a given magnitude may
be unusual for ore firm and frequently observed for another. A common mea-
sure of the variability inherent in a given return series is the fime-series standard
devintion nf returns, which measures the typical dispersion of retuns around
their mean over some time perfod.’ Exhibit 17A-7 summarizes the stendard
deviations of daily returns for NYSE/AMEX and NASDAQ firms, overall and
for extreme market-vaiue deciles. These standard deviations decrease as firm
size increases (larger firms have smaller variability of returns). The largest stan-
dard deviadons occur for emaller firms on both the NYSE/AMEX and NASDAQ
{with a median of about 4 to 5 percent for the smallest NYSE/AMEX firms and a
median of about 6 percent for the smailest NASDAQ firms), while the smallest
standard deviations occur for the largest firms on the NYSE (with a median of
about 1.8 percent).

Statistice] theory shows that approximately two-thirds of afl returns showld fall
within plus-or-minus one standard deviation of the mean, and about 95 percent of
all returns shonld fall within plus-or-minus two standard deviations. Thus, one
would cbserve by chance {i.e., on a day selected at random) a return that excesded
two standard deviations from the mesn ne more than 3 percent of the time.

We can use this approximate rule and the data in Exhibits 17A-3 and 17A-4 to
avaluate the likelihood of observing the event-day returns to Firms A and B by
chance alone; that is, on the assumption that the information events had no effect
on the return series. The sample standard deviations of nonevent retums for Firms
Aand B in the examples equal 2.13 and 1.84 percent; their sample average returns
equal .16 and .35 percent. Firm A’¢ event-day return of 12.1 percent deviates by
more than five standard deviations from the average. Thus, we have over 95 per-
cent (indeed, more than 99.9 percent) confidence that the eveni-day return is not
simply a random observation (rom the distributien of nonevent returns, unaffected
by the information event. Firm B's event-clay return of ~1.3 percent, however, lies
less thar one standard deviation from the average; one {requently observes returns
as extreme as —1.3 perceni evem when no news announcement occurs.

(v} Explanatory Power: 82 The second nuinerical measwre of the estimated relation
between retwns of a stock under study and the returns to an index or indexes liss
in the explanatory power of the regression. The regression’s R? (R-squared) mea-
sures (in the case of a market model regression) the {raction of the variance in
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stock retums that the index returns expiain. The explanatory power appears as a
reduction in the variance of abnormal returns {for example. the ¢, in equation (2]
relative to the variance in raw returns. for example, the time-series variance of
Firm B's raw returns plotted in Exhibit 17A-4 is approximately .000340 (excluding
the event-day return), while that of the abnormal returns in Exhibit 17A-6 is
00179, Therefore the R? of the regression in Bxhibit 174-3 equals approximately
47 percent (ie., 1 —.000179/.000340). The greater the R?, the greater the portion of
a given stock’s return that one would expect to arise from market and industry
forces, as opposed to firm-specific news.

In a market model regression. the portion of a stock’s retun not explained by
the chosen indexes is called resfdual pariation. Both the ameunt of jotal variation in
stock returns and the amount of residual variation i stock returns differ among
stocks. Exhibit 17A-7 stunmarizes the market model R? for individual firms on the
NYSE/AMEX and NASDAQ. For the largest NYSE firins the median R? equals
about 23 percent. The overall median R? for NYSE/AMEX firms equais only about
3.3 percent, however, and for NASDAQ ieme it equals only about .20 percent,
Because of averaging effects, stock portfolios have much greater R* numbers than
those for individual stocks.

(c) Inferring the Effect of the Event: The Evant Parameter Approach. The event-day
abnormal return of ~3.0 percent showrt in Exhibit 174-6 deviates from the mean
nonevent abnormal return (.24 percent) by about 2.4 times the standard deviation
of the nonevent abnormal returns (1.34 percent). By this measure, the event-day
abmormal return is statistically sigrificant at the 5 percent level.

Although similar in form to the assessment of statistical significance for the raw
event-dav returns as outhned above, the calculation for abnormal returns as pre-
sented here is not feasible, In a real event study, analysts will not know the under-
lying, “true” regression represented by the dashed line in Exhibit 17A-5 and,
therefore, will not know the length of the vertical line segment representing the
“true” event-day sbnormal return. Although analysts will know none of the ingre-
dients of the sample calculation outlined here, they can approximate all of them
by using the estimated, solid regression [ine in Exhibit 17A-5.

Using the estimated abnoxmal returns complicates the problem of statistical
inference because the estinated event-day abnormeal return has two compopents:
(1) the true abnormal returh, which includes the economic effect of the informa-
tion event and an error cemperient attributable to Firm B's inherent, residuai
retm variation; {2) error attributable to the deviation betiween the known, esti-
mated regression line and the unknown, true line shown in Exhibit 17A-3. Thus a
straightforwardly computed ¢ ratio for the eveni-day abnormal retumn cannot
have the same interpretation as the f ratio for a raw return.

An exact formula exists for adjusting the # ratio for the abnormal returm so as to
give it the same interpretation as that for the raw rehum [see Patell (1976)]. The
event parameters method provides an equivalent, aiternative approach that may
prove more computationally convenient for this and other purposes. Specifically;
consider the augmented market model

Ta=a+ ﬁs Pt ¥ Yen ddf B (5
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where d, is an indicater variabie for the date of the information event under
study; that is, d,, equals one on the date of announcement 2 and zero on 31l other
dates. Analysts often refer to the coefficient v, as an svent paranteter, because it
measures the sensitivity of refurns of security s to information svenis of type A.
Let g,, be the OLS estimate of v, in a regression that includes boih the original
esimation sample for Bquation 2 and the event-date observation. This event para-
meter g, equals the prediction error at the event date as defined previously, and
its standard ervor and t ratio account for the effect of the sstimation srror in the
regression line, thus applying the Patell (1976) adjustment autormnatically.

(d) The Statistical Power of the Event Study Method. The preceding discussion
illustrates how one can esiimate the market model and use it to adjust a raw
rehun serfes for market and industry effects that obscure the firm-specific effect of
a given apnouncement. Even jf the investigator knew the precise market model
coefficients, the residnal variation of the return series would stili obscure the
announcement effect. Exhibit 17A-7 shows, moreover, that the market medel has
modest explanatory power. (The summarized R-squared data show that amoeng
the largest NYSE/AMEX firms the model explains 28.5 percent of the variance of
the security returns or more for only one quarter of ihe fizrs in that size group.)
Thus, one would naturally consider to what extent e market-mode! adjustment
sharpens inferences regarding the presence of an announcemenit effect.

We can examine this fssue by comparing the statistical power of tests for an
announcement effect, with and without market adjustinent. For a given bhue eco-
nomic effect (for example, ~2.05 percent, the true value of the “event-related” per-
turbation in the iflustrative, simulated data underlying Exhibit 17A-4), the powez
of a statistical test is the probability of concluding that an effect did indeed occur
Thus, the power of the rule requiring a ¢ ratio greater than 2 is the probability that
a ¢ ratio of this magnitude will actually cccut, given the presence of a true effect of
=2.05 percent.

Exhibit 174-3 shows the theoretical values of such power probabilities under sev-
eral assumptions regarding the R? of the market model, the magnitude of the true
effect, and the value of the market index retumn 1, on the event day relative to the
mean market return. For example, if the true effect equals zero, then the probability
of a f ratio greater than 2 is .046 in all cases. This simplyv reflects the 95 percent cory
Tectness of the approximate statistical rule: The probebility of concluding that an
affect iz not present when, in fact, there is none is 1 ~ }46 = 95 percent. For a rus
effect equal to lwice the standard deviation of raw returns, r,,, the probzbility of
detection ranges from .492 to 783, Increasing as the explanatory power of the regres-
sion (R?) increases. Comparing the empirical distributions of R* in Exhibits 174-7
and 17A-8 suggests that for many frms, and in particuiar for most smell firms, the
market-mode! adjustment has little effect on the power of ihe test. (The benchmark
for this comparison oecurs when R? =; that is. no merket adjustment.} Whether this
will hold true in a given litigation setting is, of course, an empiricai question.

{e) Confidence Interval for the Price Effect. Given the data shown in Exhibit 17A-5,
the estimated event parameter g,, equais ~3.43 percent, with a corresponding
ratio of —2.53. {The difference between the true abnormal return of -3.0 percent
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"True Effect” { X o(r )

R 9 1 2 3
Ar =0 6ty L)
0% 0.046 0158 0.492 0.834
1% 0.046 0.159 0.496 0.838
2% 0.046 . 1464) 0.300 0.341
3% 0.046 D164 1513 0.853
10% 0.046 0.171 0.335 0.871%
20% 0.046 0187 ).585 0.507
50% 0.0}46 0273 1.788 0.986

AF =2 Ol o)
0% (0.D46 0.149 0.463 0.805
1% 0.046 0.150 0.467 1.809
2% 0.046 0.15% 0.471 0.813
5% 0.046 0.155 $.483 0.825
10% 0.046 N.161 0.504 0.845
20% 0.046 0.176 0.533 0.885
50% 0.046 N.258 0.757 0.980

Exiikit 17A-8. Effecis of Market Adjustment of Rawr Returns on the Powrer of
Tests {or Event Responses in Security Returns

and the estimate of —3.49 percent results from the discrepancy between the true
and ithe estimated regression lines at the event date.) The ¢ ratio indicates that the
difference of -2.4¢ percent between the refuxn predicted for the event day by the
estimated regressicn. line (2.21 peércent) and the event day return that actually
ccmurred {~1.28 percent} is statistically significant at the 5 percent level. Thus the
discrepancy wiil not ikely have tccurred as a random cbservation from the distri-
bution of deviations from the regression iine that occurred during the non-event
period. This result cffers evidence of the economic effect of the in{ormation event.
We can uge statistical measures (o describe the precision of this evidence. In thig
example, the 50 percent confidence interval for v,, ranges from —4.43 percent to
-2.56 percent and the 25 percent confidence interval from -6.26 percent to —.72
percent. '

Suppose, for example, that the clesing price of security s on the day before the
information event was $100. Since the total event-day return was —1.28 percent,
security s closed at $38.72 on the event day. Given the market return on the event
day, the market-model regression predicts a refurn of 2.21 percent and, accord-
ingiy, a closing price of $102.21. The statistical significance of the event parameter
shaws that we can conclude with 83 percent confidence that the value of security s
declined as a result of the information event. Cur point estimate of $3.49 offers the
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best lmear unbiased sstimate of the price effect of the announcement.* We can also
use statistical measurss to describe the precision of this estimate. Specifically,
given the estimate and its standard error, we can infer with 50 percent confidence
that the true price effect (a decline) lies in the interval from $2.56 to $4.43 and with
95 percent confidence that the true effect lies in the inferval fzom $0.72 o 36.26 per
share, The wide range of prices in the 95 percent confidence interval reflects the
inherent high variability of imderlying price movements.

{f) Extensions to More Compiicated Settings. Cne could also extend the event
parameter approach o more complicated situations than that illustrated here. For
example, an anajyst can use the approach to examine the cumulative abmormal
refutr (CAR) over multiple event days, as might be the case if the date of & disclo-
sure were uncertain or if the study needed to consider several disclosures [see
Marais. Schipper. and Smith (1989)]. In addition, analysts can estimate event para-
meters for portfolios of Hrms, weighting such portfolios to highlight various eco-
rowmic features of the securities involved. Examples of such weighting schemes
include weighting by income effects of a given accounting disclosure or weighting
by tax benefits to be received from an announced tax change. Schipper.
T'hompson, and Weil (1987) provide both a formula for computing economically
weighted portfolios and an application that includes muitiple event days. Finally,
the regression structure of the event parameter approach can be exploited.
Speciﬁ'ca.ﬂf,', since the approach focuses on regression coefficients rathex than
residuale or prediction errors, one can 2pply a number of standard econometric
methods derived for the regression framewortk.

We have found the event parameter approach relatively more convenient than
the tresidual analysis approach for dealing with securities that are infrequently
and nonsynchronously traded, such as bonds and preferred stock. These secttrities
present their own special estimation probiems (for an example, see Marais,
Schipper, and Smith, 1289).

17A.4 DESIGM iSSLIES IN EYENT STUMES.  The event study originated in aca-
demic research, so the ¢conventional design features and assumptions of event
studies fit academic research questions. They may not, heweves, fit litigation-
based questions. The legal seiting may present a problem or issue that seems
{amiliar in the sense fhat it resembles a conventional research issue. But the special
features that a litigation assignment presents may mean that the preblem will not
submit ta conventional formilation. In such cases. the analyst must develop
approaches that fit the legal setting. This section describes a number of design
issues, some of which occur in both acadernic rezearch and litigation applications
of event studies, and some of which one will generally find only in litigation set-

tings.

{a) Inferences about Magnitude and Statistical Significance. Event studies may
serve both to establish whether any effect oceurred and to quantify the effect, if
any, including the margin of error of the measured effect. In the formex purpose,
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the question of staiistical significance of firm-specific returns {abnormal refurns or
prediction errors) becomes fundamental. For the latter purpose, the magnitude of
such ratms becomes the basic input to the ;neasurement calculation, and one can
use statistical significance as an indicator of the confidence interval around the
point estimate of the effect.

This chapter has already discussed the detajls of staiistical inference. When
ronsidering design issues, it suffices to note that inference involves drawing con-
clusions about the likelihood that the anaiysis would yield the given result by
chance, given assumptions about the data. Thus, if the abnormal return computed
at a spin-off announcement is 2.6 percent, one question of inference involves the
frequency with which one observes returns this large or larger in the absence of
spin-off annowncements. Analysts can answer this question by assessing the sta-
tistical significance of the abnormal refum: one can do this by computing and
interpreling a f ratio of the 2vent perfod abnormal return divided by the fime-
series standard deviation of non-event period abnormal returns. A relaied ques-
tion of inference involves quantifying our uncertainty about the number itself;
that s, given the inherent exrof in any statistical estimate, how likely is.it that the
tue abnormal return was, say, +1.5 percent or +3.2 percent?

It follows, then, that inferences about significance and magnitude are finked to
the existence of economic effects. Suppose, for example. the event study produces
an announcement-related abnormal retwm estimate of - 5) percent and. tha stan-
dard deviation of such abnormal returns equals .39. This yields a f ratio of about
~1.28, s0 In larger samples of returns, one would observe abnormal returns of this
size or larger in absoiute value about 20 percent of the time. In addition, we have
approximately 95 percent confidence that the true refm lies between -.28 percent
and +1.28 percent {that is, pius or minus two standard deviations from the est-
mated abnormal retien). Given these results, one would find it difficult to argue
for anv discernible intexvention in the return series at the event announcement.
The most likely firm-specific effect of the event equals approximately zero.

(b} Residual Return for a Singie Firm, When one performs an event study in the
context of a dispute or litigation, the analysis frequently includes only cne firm. In
such an analysis, one cannof compensate for the idiosyncratic characteristics of
the subject firm’s return series as one would in academic studies that use large
semples spread over ime and industries. The variability in the return seties, usu-
ally meastired by the fime-zeries standard deviation of retwins, differs across firms
ard sometires over time for & given firm. Trading patterns aiso differ across time
and firms; even on the NYSE some listed firms trade relatively infrequently and,
hence, one rannof cbtain reliable daily prices.

The technical difficulties arising from the variability of returns are reduced to
the extent that the study can attribute a portion of this varfability to market or
industry factors. The quantitative measuze of this explanatory power is R?, dis-
cussed in section 17A.3(0)(fv). To the extent the analysis includes market factors,
industry factors, or other factors that expiain the variance in the stock or security
returns being analyzed, residual or idiesyncratic return variance is smeller than the
raw retuin variance. The messwre of residual return is the error term in the (possi-
bly augmented) market model regression. Residual retuun variability (the portion
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of return idiosynceratic to that stock or security) increases the width of the confi-
dence interval zround any given abriormal refon estimate. The greater the resid-
ual retun vaviability, the greater the magnitude of any predjction errer or abror-
mal return required to support the argument that a given information event
affected the stock return.

{t) Choice of Event Pariod. The number of davs around any information
announcement for which the study will compute abnormal returns defines the
length of the event pericd or avent window.? One needs to choose an event win-
dow that is both known for certain to contain the information reiease of interest
and pejieved to contain no other valnation-relevant information. The first cbjec-
tive implies a longer event window and the second iznplies a shorter one. The
choice may involye trading cff more varjability in the series from choosing a
longer window, against dealing with some uncertainty about precisely when the
news jn question teached market agents.

In an ideal case, cne can frace the announcement to 2 time-stamped press
release, so the study can use a single day as the event window. In other cases,
however, a daily newspaper such as the Wall Stree! journal becomes the source of
event information. On any given day, the newspaper carries stories from the pre-
vious day; news in those stories will aiready have been refiected in share prices if
the stories emerged during trading hours. News in stories released after the close
of trade will affect share prices the day they appear in the newspaper. For this rea-
son, studies conventionally use two-day event windows when a newspaper
becomes the source of news anncuncements. Not all news avents appear in news-
papers, however. Such potentially important information sources whose contents
rarely appear in newspapers inchude proxy statements containing information:
about compengation plan changes or antitakeover amendments; Form 10Kz con-
taining detailed income statement information; analyst reports assessing the
firm’s future probability. Bvent studies based on such disciosures have used
longer event windows.

{d) Choice of Estimation Period. Event studies nsually involve the calculation
of zensitivity measures {beta coefficients) using a market modei, or possibly a
market model augmented by some combination of an industry, size and/or bock-
to-market ratio indexes. Exceptions may occur in special ircumstances, however,
For example, analysts may occasionally conduct event studies when the avaiiable
refurns data are too limited to permif elaborate statistical estimation: in seme such
cases reseavchers and analysts have used the marketwide average sensitivity coef-
ficient of 1.0, in which case they stmply subtzract the index return from the firm~
specific raw return, Also, market model estimation and analysis may reveal that
marketwide factors (possibly augmented) explain virtuaily none of the variance of
returns of the series of interest. In such a case all, or nearly alil, of the fiirm’s return
is idiosyncratic and the effect of extracting marketwide factors using an aug-
mented market model may prove negligible. .

If the study will estimate & market model, the length of estimation period
becomes a design choice. A long estimationt period may yield unstabie resulis,
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becattse the series includes a nuwmber of interventions unrelated to the litigation
question at hand. Such interventions include major restructurings, write-offs, and
acquisitions. A study that uses an excessively short series may lead to an imprecise
estimation.

A litigation setting increases the difficulties of estimation period choice if the
behavior of returns after the event being analyzed differs materiaily from that of
returns before it, as would be the case, for example, if the firm filed for protection
under the bankruptey laws shortly after the event. In this case, the study cannot
include retirhs after the event in the estimation pericd. Analysts also cannot
inciude returns during a period of alleged fraud.

Clearly, anaiysts must consider the specific facts and drcumstances of the given
litigation question in choosing the estimation period. No specific rule or proce-
dure will likely suit everv situation. Based on academic research, however, it
appears that estimation periods containing fewer than 50 returns will likely vield
imprecise estimaree.

{e} Choice of Indexes: A final design issue is the choice of indexes. Using commer-
ially zvailable data sources, one can match exchange-listed firms with an index of
like firms and match NASDAQ fiyms with an index of all MASDAQ firms. The
wealth of research demonstrating the effects of firm size on share retuwns indicates
that it may be usefui to take account of size explicitly in computing abnormal
returns. One can do this either by including as an index a portfolio of firms of
about the same size as the frm being analyzed, or by cheosing appropriately
batween an equally weighted market index and a value-weighted marke! index.
The formes gives equal weight to ail firms, so farger firms do not dominate the
index value. The latter strongly reflects the return performance of the very largest
{irms.

If the study will include an mdustry index and commercial vendors of data do
not provide a sujtably specific industry index, a litigafion setting may require that
the analyst develop a spedialized index and prepare extensive explanatory materi-
als supporting the choices made in the development. The 8IC code, which pro-
vides broad industry membership based on a dominant industry, offers a reason-
able starting point. One could obisin a finer partitioning obtained from mdustry
analyses provided by, for example, Value Line oc Standard and Paoors. The firm
under study may also self-repott a peer group in its proxy statement disclosures of
performance-based compensstion. In any case, the analyst must develop a peer
group whose returns ene would expect to move with the same industry forces as
do the returns of the firm baing analyzed. One can theh more reasonably atiribute
the deviations of the subject firm’s retums from the industry’s retwrns to the firm-
specific news. '

Finally. Fama and French (1992, 1593) report that market mode! betas have rel-
atively modest explanatery power for both cross-sections and time-series of stock
returns and Hme-series of bond returns, relative to the explanatory power of size
and the book-to-market ratio ithe ratio of the book vajue of common equity to its
market value) for stocks and term-struciure factors for bonds. These results sug-
gest that, in litigation settings, one may want to include controls for size and book-
to-market ratios for stocks and for term-structure factors for bonds.
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17A.5 LMIING THE EVENT STUDY TO PEER-REVIEWED, PUBLISHED
RESEARCH, Applications of event studies abound in the finance and accounting
research literature, which has long used them as a tool for measuring the share-
holder wealth effects of announcements by and about firms, or of government
actions affecting firms [see MacKiniay (1997)]. For example, Pincus (1997) performs
an event study analysis of the Revenue Acts of 1938 and 1939 to assess the share-
holder weaith effects of legislation that permitted last-in, first-out (LIFO) inventory
valuations for tax purposes. Other examples of the wide variety of corporate events
that the literature has studied Include tender offers, spin-off announcements, lever-
aged buvout announcements, poison pill adopiions, golden parachute addptions,
and anmouncements of defensive tactics in takeover contests. Some of these pub-
lished studies may pertain to the issues in 2 given dispute or litigation. journals
have also publighed nuumerous summeries and reviews of such potentially relevant
literature: see, for example, Weston, Chung, and Siu (1998) and Binder (1998).

Some articles have extended event study methods to anatyze price effects on
securities other than cormeon stock [see, for example, Marais, Schipper, and 3mith
(1989)]. Related methods have also been applied te nonprice effects of varicus
kinds of interventions. For exampie, several studies have mvestigated the change
in research and development spending after Generally Accepted Accounting
Principles (GAAP) were changed in 1974 to require the immediate expensing
instead of capitalization of such expenditures [Selto and Clouse (1988) review this
research]. Another example is Scholes, Wilson, and Wolfson's (1990) analysis of
changes in the municipal bond holdings of banks after changes in tax rules disal-
lowed part of the interest deduction on debt incurred to buy such bonds.

(a) Benchmark Values. Suppose, for exampie, thet the issues in a dispute or litiga-
tion involved the market-valie sffects of qualified audit opinions. This might
oceur if a plaintiff were suing a CPA firm for failing to issite an audit opinion with
a going-concern qualification for a firm that subsequently filed for bankruptcy
[see, for example, Carcello and Palmrose (1994)]. The academic literature containg
event studies {for example, Dodd et al. (1984)] that docnment the average effect of
qualified audit anmouncernents in large samples of firms overall, that is, without
conditioning on firm-specific circumstances. Such research provides an informa-
tive benchurark value for the expected effect of a given qualified audit announce-
ment, but for the effects of firm-gpecific circumstances. An application to a specific
liigation setting should, of course, account for any special, case-specific civevim-
stances which might imply an effect different from the averages in large samples.

{h) Adapting Methods for Nonstandard Situations, One could also benefit from
consuiting the academic research literature because this lterature contains peer-
reviewed solutions to specific technical probiems arising from a variety of special
circumstances, some of which may parallel the issues in & given dispute or litiga-
Hon context. The literature relevant for this purpose includes not only accounting
and finance résearch using event studies but also the broader statistical literature
on related methods; for example, see Box, Hunter, and Hunter (1978} on inferven-
tion analysis and Yao (1993} on the detection of change points. An illustration of spe-
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cial circumstances requiring nonstandard methods is provided by Marais,
Schipper, and Smith (1989), who implement an event study method for analyzing
multiple debt securities of a given firm. One coudd expect that a given event will
similarly {if not identically) affect multiple bond issues of a single firm. Thus, the
returns of different bonds of a single firm will likely exbibit czoss-sectional corre-
lation. Moreover, several other complications, including irregular and nonsyn-
chronous trading, will hamper analyses of retiins of these securities.

APPENDEC EVENT STUDY TERMINGLOGY

This glossary defines various terms commornly used in the event study literature,
inclnding terms nsed inteschangeably io describe the same (or nearly the same)
concept.

Abnormal returns: See also excess yefurn, market-adiusted return, prediction ervor,
vesidual return. A Hrm-specific or idiosynreratic return, usuaily estimated at an
gvent date or over an event period; the difference between the realized retum dur-
ing a peried and the return expected given (1) returns to market {and possibly
industry) indexes, and (2) the historical sensitivity of the firm’s retumns to the
ndex returns.

Augmented market model: A market model with addftional righi-hand-side vari-
ables, such as industry indexes and indexes based ont size or book-to-market
ratios. See also markef model.

Beta: Estimated slope coefficient from a time-series regression of comanon stock
returns on market incdex refumms; & measure of sensitivity of stock retumns to mar-
ket index returns. Sermetimes called systematic risk; a parameter of the market
model.

CAR: See cumidative abrnormal refurn.

Confounding evenis: Information releases concurrent with, or very cloge in time
to, a specific news announcement under investigation.

Cumulative abmormal return (CAR): Abnormal returns aggregated over some
time interval. Over short periods, such as two or three days, analysts will often
sum abnormal returns to compute cumulative abnormal returns. Over longer
periods, analysts often nse compaunding.

Efficient market hypothesis: In its semistrong form, the view that stock prices
quickly and unbiasedly move to reflect all relevant public information. Such a
market makes arbirage gains impossible. Alternatively, the view that prices mea-
sure intrinsic values unbiasedly (vatuation errors, if they exist. are symmetric and
centered on zero} and one cannot use public information to infer the existence and
magnitude of any given stock’s valuation error,

Estimation period, estimation window, estimation interval: Time penod {mea-
sured in days, weeks, or months) over which returns are taken to estimate the
parameters of the market model or augmented market model; can include returns
before the event period, after the event period, or both.

Bvent parameter: An indicator variable included in a market model; taking on the
value 1 for event periods and 0 {zero) otherwise, Captures the shift in returns on
event days (weeks, months) as a measure of abnormal refurn.
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Event period, event window: Time period (measured in days, weeks, or months)
over which the study will compuste abnormal returns. The study shouid choose
the length of the perod (window) to allow sufficient tire for retuums to impound
information in the event announcement.

Bvent study: Empirical investigation and analysis of a time series of data, usualiy
stock or secnrity returns, for evidence of unusual behavion agssociated with fdenti-
fizble news announcemenis.

Excess return: This term has two distinct uses. First, it may equal the difference
between a firm's stock refum and the refurn on a market index. In this usage, it
becomes a synonyvm for abnorminl refurn if the difference is computed as

[stock return] -- [beta] x [market index return).

Second, it may equal the difference between a firm's gtock return or an index
return and a proxy for the risk-free rate of intesest.

Market-adjusted return: Loosely, any difference between a stock or secuity
return and the return on a market index. i

Market index: An equally weighted or value-weighted portfolio intended to
proxy for aggregate wealth. Examples include the S&P 300 and the Center for
Research in Securities Prices (CRSP) indexes of exchange-listed stocks and over-
the-counter (IMASDAQ) stocks.

Market model: A Hime-series regression model where the left side variable is
refumms to a given stock or security (sometimes a portfolio of such stocks or sacuri-
tieg) and the right side variable is retwns to a market index. See also atgmented
market model.

Predicted retum: Systematic reftium, or return to a stock or security expected given
the stock’s (security’s) sensidvity to market (and possibiy industry) index returns
and the reaiized returns to those indexes.

Prediction arror: See abnormal retitrs.

Raw return: See refuri.

Residual return: Firm-specific return, idiosyncratic return. Sometimes used as a
synonym for abrormal return; strietly speaking, however, an estimated residual
from a market model regression.

Residual variation: The time-series variability of 2 return series that one cannot
attribute to or explain by movements in a market index (sometimes a market
index combined with an industry index).

Return: The holding period return for a given security in the period from ¢ -1 to ¢is

{[FPrice at ] + {]jist‘dbutions in period {] - [Price at { = 1]} + [Price at -~ 1]

Also referred to as raw refurn, to distinguish it from an abnormal return, or from
the coniinucusly compounded form

in ({[Price at ¢] + [Distributions in period £]} + [Price at £ ~ 1]).

Systematic return, predicted return: The return on a steck er security that one can
attribute to movements in a market index, or sometimes a market index combined
with an industry index.
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Systematic risk: Beta (slope) coefficient from a market mode! regression: meastire
of return sensitivity to movements in a market index.

¢ ratio: The raiio of an estimated coefficient or abnormal retumn to a measure of
variability, such as the standard error of the esimated ceefficient or the time-series
standard deviation of abnormal returns.

MOTES

1. The total return 1o 2 share of cormon stock equals the percentage price change adjusted
for cash dividends and for stock splits and stock dividends. Thus, if a czsh dividend were
paid on a given day, that day's return would inciude both the price change and the divi-
dend. The percentage return would equal {price change + dividend) /(previous day’s price}.
The freatment of stock splits and stock dividends becomes more complicated, in that these
change the number of shaves in an initial positicr. Commercial data services, such as the
Center for Rasearch in Security Prices at the University of Chicago Graduate School of
Business, provide common stock returns series that fully account for cash dividends, stocl
splits and stock dividends. In addition, they provide dorwmentation that would permit
users to make their own adjustments o a price and dividend sexies.

2. Both the stock tetumns and the retums fo the industry and market indexes can be raw,.
sometimes called uadiusied, or they can be teturns in excess of a measure of the risk-frez rate
of interest {usuzlly some retsrn on a U.S. government treasary note), Analysts refer to returns
adjusted, by subtracting a risk-free rate a5 excess returns. Fama and French {1992, 1993) pro-
nose augmented market models which inciude size and book-to-market indexes.

3. The ime-series standard deviniion of the return series-2quais the square root of its time-
series variance. Variance is a statistical measure of the spread or dispersion in a distribution.
The meen or average raptures the middle of the distribution, while the variance capfures
the tendency of observations to differ from. the mearn. A larger variance means 2 greafer
spread in the distribuiion. The variance of a given sample of obsexvations is the average of
the squared deviations of the sample vaiues from the sample mean.

4. This is a conseguence of the Gauss-Markov theorem; see, for example, Mewbold {1934,
Chapter 12).

5. Thig discussion agsumes the use of daily retumns, both for simplicity and because stuclies
commoniy use daily returns. One <an, however, measlre event periods in terms of cthvex
return intervals, such as weekly |ses, for exampte, Pateil (1976)] or monthiy isee, fox exam-
ple, Schipper and Thompson (1983)].
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A. CRAIG MACKINLAY
The Wharton School, University of Pennsylvania
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1. Introduction

CONOMISTS are frequently asked to

measure the effects of an economic
event on the value of firms. On the sur-
face this seems like a difficult task, but a
measure can be constructed easily using
an event study. Using financial market
data, an event study measures the impact
of a specific event on the value of a firm.
The usefulness of such a study comes
from the fact that, given rationality in
the marketplace, the effects of an event
will be reflected immediately in security
prices. Thus a measure of the event's
economic impact can be constructed
using security prices observed over a
relatively short time period. In contrast,
direct productivity related measures may
require many months or even years of
observation.

The event study has many applica-
tions. In accounting and finance re-
search, event studies have been applied
to a variety of firm specific and economy
wide events. Some examples include
mergers and acquisitions, earnings an-
nouncements, issues of new debt or eq-

deficit.! However, applications in other
fields are also abundant. For example,
event studies are used in the field of law
and economics to measure the impact on
the value of a firm of a change in the
regulatory environment (see G. William
Schwert 1981) and in legal liability cases
event studies are used to assess damages
(see Mark Mitchell and Jeffry Netter
1994). In the majority of applications,
the focus is the effect of an event on the
price of a particular class of securities of
the firm, most often common equity. In
this paper the methodology is discussed
in terms of applications that use common
equity. However, event studies can be
applied using debt securities with little
modification.

Event studies have a long history. Per-
haps the first published study is James
Dolley (1933). In this work, he examines
the price effects of stock splits, studying
nominal price changes at the time of the
split. Using a sample of 95 splits from
1921 to 1931, he finds that the price in-

I The first three examples will be discussed later
in the paper. Grant McQueen and Vance Roley

uity, and announcements of macro- (1993) provide an illustration of the fourth using
economic variables such as the trade MAacroeconomic news announcements.
13
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creased in 57 of the cases and the price
declined in only 26 instances. Over the
decades from the early 1930s until the
late 1960s the level of sophistication of
event studies increased. John H. Myers
and Archie Bakay (1948), C. Austin
Barker (1956, 1957, 1958), and John
Ashley (1962) are examples of studies
during this time period. The improve-
ments included removing general stock
market price movements and separating
out confounding events. In the late
1960s seminal studies by Ray Ball and
Philip Brown (1968) and Eugene Fama
et al. (1969) introduced the methodology
that is essentially the same as that which
is in use today. Ball and Brown consid-
ered the information content of earn-
ings, and Fama et al. studied the effects
of stock splits after removing the effects
of simultaneous dividend increases.

In the years since these pioneering
studies, a number of modifications have
been developed. These modifications re-
late to complications arising from viola-
tions of the statistical assumptions used
in the early work and relate to adjust-
ments in the design to accommodate
more specific hypotheses. Useful papers
which deal with the practical importance
of many of the complications and adjust-
ments are the work by Stephen Brown
and Jerold Warner published in 1980 and
1985. The 1980 paper considers imple-
mentation issues for data sampled at a
monthly interval and the 1985 paper
deals with issues for daily data.

In this paper, event study methods are
reviewed and summarized. The paper
begins with discussion of one possible
procedure for conducting an event study
in Section 2. Section 3 sets up a sample
event study which will be used to illus-
trate the methodology. Central to an
event study is the measurement of an ab-
normal stock return. Section 4 details
the first step—measuring the normal
performance—and Section 5 follows

with the necessary tools for calculating
an abnormal return, making statistical in-
ferences about these returns, and aggre-
gating over many event observations.
The null hypothesis that the event has no
impact on the distribution of returns is
maintained in Sections 4 and 5. Section 6
discusses modifying this null hypothesis
to focus only on the mean of the return
distribution. Section 7 presents analysis
of the power of an event study. Section 8§
presents nonparametric approaches to
event studies which eliminate the need
for parametric structure. In some cases
theory provides hypotheses concerning
the relation between the magnitude of
the event abnormal return and firm char-
acteristics. Section 9 presents a cross-
sectional regression approach that is use-
ful to investigate such hypotheses.
Section 10 considers some further issues
relating event study design and the pa-
per closes with the concluding discussion
in Section 11.

2. Procedure for an Event Study

At the outset it is useful to briefly dis-
cuss the structure of an event study. This
will provide a basis for the discussion of
details later. While there is no unique
structure, there is a general flow of
analysis. This flow is discussed in this
section.

The initial task of conducting an event
study is to define the event of interest
and identify the period over which the
security prices of the firms involved in
this event will be examined—the event
window. For example, if one is looking at
the information content of an earnings
with daily data, the event will be the
earnings announcement and the event
window will include the one day of the
announcement. It is customary to define
the event window to be larger than the
specific period of interest. This permits
examination of periods surrounding the
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event. In practice, the period of interest
is often expanded to multiple days, in-
cluding at least the day of the an-
nouncement and the day after the an-
nouncement. This captures the price
effects of announcements which occur
after the stock market closes on the an-
nouncement day. The periods prior to
and after the event may also be of inter-
est. For example, in the earnings an-
nouncement case, the market may ac-
quire information about the earnings
prior to the actual announcement and
one can investigate this possibility by ex-
amining pre-event returns.

After identifying the event, it is neces-
sary to determine the selection criteria
for the inclusion of a given firm in the
study. The criteria may involve restric-
tions imposed by data availability such as
listing on the New York Stock Exchange
or the American Stock Exchange or may
involve restrictions such as membership
in a specific industry. At this stage it is
useful to summarize some sample char-
acteristics (e.g., firm market capitaliza-
tion, industry representation, distri-
bution of events through time) and note
any potential biases which may have
been introduced through the sample se-
lection. '

Appraisal of the event’s impact re-
quires a measure of the abnormal return.
The abnormal return is the actual ex post
return of the security over the event win-
dow minus the normal return of the firm
over the event window. The normal re-
turn is defined as the expected return
without conditioning on the event taking
place. For firm i and event date t the
abnormal return is

ARj:=R, - E(Rér|Xr) (1)

where AR, Rir, and E(Ri|X;) are the ab-
normal, actual, and normal returns re-
spectively for time period 7. X: is the
conditioning information for the normal
return model. There are two common

choices for modeling the normal re-
turn—the constant mean return model
where X: is a constant, and the market
model where X; is the market return.
The constant mean return model, as the
name implies, assumes that the mean
return of a given security is constant
through time. The market model as-
sumes a stable linear relation between
the market return and the security re-
turn.

Given the selection of a normal perfor-
mance model, the estimation window
needs to be defined. The most common
choice, when feasible, is using the period
prior to the event window for the estima-
tion window. For example, in an event
study using daily data and the market
model, the market model parameters
could be estimated over the 120 days
prior to the event. Generally the event
period itself is not included in the esti-
mation period to prevent the event from
influencing the normal performance
model parameter estimates.

With the parameter estimates for the
normal performance model, the abnor-
mal returns can be calculated. Next
comes the design of the testing frame-
work for the abnormal returns. Impor-
tant considerations are defining the null
hypothesis and determining the tech-
niques for aggregating the individual
firm abnormal returns.

The presentation of the empirical re-
sults follows the formulation of the
econometric design. In addition to pre-
senting the basic empirical results, the
presentation of diagnostics can be fruit-
ful. Occasionally, especially in studies
with a limited number of event observa-
tions, the empirical results can be heav-
ily influenced by one or two firms.
Knowledge of this is important for gaug-
ing the importance of the results.

Ideally the empirical results will lead
to insights relating to understanding the
sources and causes of the effects (or lack
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of effects) of the event under study. Ad-
ditional analysis may be included to dis-
tinguish between competing explana-
tions. Concluding comments complete
the study.

3. An Example of an Event Study

The Financial Accounting Standards
Board (FASB) and the Securities Ex-
change Commission strive to set report-
ing regulations so that financial state-
ments and related information releases
are informative about the value of the
firm. In setting standards, the informa-
tion content of the financial disclosures
is of interest. Event studies provide an
ideal tool for examining the information
content of the disclosures.

In this section the description of an
example selected to illustrate event
study methodology is presented. One
particular type of disclosure—quarterly
earnings announcements—is considered.
The objective is to investigate the infor-
mation content of these announce-
ments. In other words, the goa] is to see
if the release of accounting information
provides information to the marketplace.
If so there should be a correlation be-
tween the observed change of the mar-
ket value of the company and the infor-
mation.

The example will focus on the quar-
terly eamings announcements for the 30
firms in the Dow Jones Industrial Index
over the five-year period from January
1989 to December 1993. These an-
nouncements correspond to the quar-
terly earnings for the last quarter of 1988
through the third quarter of 1993. The
five years of data for 30 firms provide a
total sample of 600 announcements. For
each firm and quarter, three pieces of in-
formation are compiled: the date of the
announcement, the actual earnings, and
a measure of the expected earnings. The
source of the date of the announcement

is Datastream, and the source of the ac-
tual earnings is Compustat.

If earnings announcements convey in-
formation to investors, one would expect
the announcement impact on the mar-
ket’s valuation of the firm'’s equity to de-
pend on the magnitude of the unex-
pected component of the announcement.
Thus a measure of the deviation of the
actual announced earnings from the mar-
ket’s prior expectation is required. For
constructing such a measure, the mean
quarterly earnings forecast reported by
the Institutional Brokers Estimate Sys-
tem (I/B/E/S) is used to proxy for the
market’s expectation of earnings. I/B/E/S
compiles forecasts from analysts for a
large number of companies and reports
summary statistics each month. The
mean forecast is taken from the last
month of the quarter. For example, the
mean third quarter forecast from Sep-
tember 1990 is used as the measure of
expected earnings for the third quarter
of 1990.

To facilitate the examination of the
impact of the earnings announcement on
the value of the firm’s equity, it is essen-
tial to posit the relation between the in-
formation release and the change in
value of the equity. In this example' the
task is straightforward. If the earnings
disclosures have information content,
higher than expected earnings should be
associated with increases in value of the
equity and lower than expected earnings
with decreases. To capture this associa-
tion, each announcement is assigned to
one of three categories: good news, no
news, or bad news. Each announcement
is categorized using the deviation of the
actual earnings from the expected earn-
ings. If the actual exceeds expected by
more than 2.5 percent the announce-
ment is designated as good news, and if
the actual is more than 2.5 percent less
than expected the announcement is des-
ignated as bad news. Those announce-
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ments where the actual earnings is in the
5 percent range centered about the ex-
pected earnings are designated as no
news. Of the 600 announcements, 189
are good news, 173 are no news, and the
remaining 238 are bad news.

With the announcements categorized,
the next step is to specify the parameters
of the empirical design to analyze the eq-
uity return, i.e., the percent change in
value of the equity. It is necessary to
specify a length of observation interval,
an event window, and an estimation win-
dow. For this example the interval is set
to one day, thus daily stock returns are
used. A 4l-day event window is em-
ployed, comprised of 20 pre-event days,
the event day, and 20 post-event days.
For each announcement the 250 trading
day period prior to the event window is
used as the estimation window. After
presenting the methodology of an event
study, this example will be drawn upon
to illustrate the execution of a study.

4. Models for Measuring Normal
Performance

A number of approaches are available
to calculate the normal return of a given
security. The approaches can be loosely
grouped into two categories—statistical
and economic. Models in the first cate-
gory follow from statistical assumptions
concerning the behavior of asset returns
and do not depend on any economic ar-
guments. In contrast, models in the sec-
ond category rely on assumptions con-
cerning investors’ behavior and are not
based solely on statistical assumptions. It
should, however, be noted that to use
economic models in practice it is neces-
sary to add statistical assumptions. Thus
the potential advantage of economic
models is not the absence of statistical
assumptions, but the opportunity to cal-
culate more precise measures of the nor-
mal return using economic restrictions.

For the statistical models, the assump-
tion that asset returns are jointly multi-
variate normal and independently and
identically distributed through time is
imposed. This distributional assumption
is sufficient for the constant mean return
model and the market model to be cor-
rectly specified. While this assumption is
strong, in practice it generally does not
lead to problems because the assumption
is empirically reasonable and inferences
using the normal return models tend to
be robust to deviations from the assump-
tion. Also one can easily modify the sta-
tistical framework so that the analysis of
the abnormal returns is autocorrelation
and heteroskedasticity consistent by us-
ing a generalized method-of-moments
approach.

A. Constant Mean Return Model

Let u, be the mean return for asset i.
Then the constant mean return model is

R, = +§ (2)
EC)=0 var (Eu)=0i-

where Ry is the period-t return on secu-
rity i and i is the time period ¢ distur-
bance term for security i with an expec-
tation of zero and variance 6%}..

Although the constant mean return
model is perhaps the simplest model,
Brown and Warner (1980, 1985) find it
often yields results similar to those of
more sophisticated models. This lack of
sensitivity to the model can be attributed
to the fact that the variance of the abnor-
mal return is frequently not reduced
much by choosing a more sophisticated
model. When using daily data the model
is typically applied to nominal returns.
With monthly data the model can be ap-
plied to real returns or excess returns
(the return in excess of the nominal risk
free return generally measured using the
U.S. Treasury Bill with one month to
maturity) as well as nominal returns.
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B. Market Model

The market model is a statistical
model which relates the return of any
given security to the return of the mar-
ket portfolio. The model’s linear specifi-
cation follows from the assumed joint
normality of asset returns. For any secu-
rity i the market model is

RH = ai + BeRnrf + 8 (3)

E(g,=0) var(g;) =0

where Ri and Ruy are the period-t re-
turns on security i and the market port-
folio, respectively, and e is the zero
mean disturbance term. oy, Bi, and G‘
are the parameters of the market model.
In applications a broad based stock in-
dex is used for the market portfolio,
with- the S&P 500 Index, the CRSP
Value Weighted Index, and the CRSP
Equal Weighted Index being popular
choices.

The market model represents a poten-
tial improvement over the constant mean
return model. By removing the portion
of the return that is related to variation
in the market’s return, the variance of
the abnormal return is reduced. This in
turn can lead to increased ability to de-
tect event effects. The benefit from us-
ing the market model will depend upon
the R? of the market model regression.
The higher the R2 the greater is the vari-
ance reduction of the abnormal return,
and the larger is the gain.

C. Other Statistical Models

A number of other statistical models
have been proposed for modeling the
normal return. A general type of statisti-
cal model is the factor model. Factor
models are motivated by the benefits of
reducing the variance of the abnormal
return by explaining more of the vari-
ation in the normal return. Typically the
factors are portfolios of traded securities.

The market model is an example of a one
factor model. Other multifactor models
include industry indexes in addition to
the market. William Sharpe (1970) and
Sharpe, Gordon Alexander, and Jeffery
Bailey (1995, p. 303) provide discussion
of index models with factors based on in-
dustry classification. Another variant of a
factor model is a procedure which calcu-
lates the abnormal return by taking the
difference between the actual return and
a portfolio of firms of similar size, where
size is measured by market value of eq-
uity. In this approach typically ten size
groups are considered and the loading on
the size portfolios is restricted to unity.
This procedure implicitly assumes that
expected return is directly related to
market value of equity.

Generally, the gains from employing
multifactor models for event studies are
limited. The reason for the limited gains
is the empirical fact that the marginal
explanatory power of additional factors
the market factor is small, and hence,
there is little reduction in the variance of
the abnormal return. The variance re-
duction will typically be greatest in cases
where the sample firms have a common
characteristic, for example they are all
members of one industry or they are all
firms concentrated in one market capi-
talization group. In these cases the use
of a multifactor model warrants consid-
eration.

The use of other models is dictated by
data availability. An example of a normal
performance return model implemented
in situations with limited data is the mar-
ket-adjusted return model. For some
events it is not feasible to have a pre-
event estimation period for the normal
model parameters, and a market-ad-
justed abnormal return is used. The mar-
ket-adjusted return model can be viewed
as a restricted market model with o; con-
strained to be zero and J; constramed to
be one. Because the model coefficients
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are prespecified, an estimation period is
not required to obtain parameter esti-
mates. An example of when such a model
is used is in studies of the under pricing
of initial public offerings. Jay Ritter
(1991) presents such an example. A gen-
eral recommendation is to only use such
restricted models if necessary, and if
necessary, consider the possibility of bi-
ases arising from the imposition of the
restrictions.

D. Economic Models

Economic models can be cast as re-
strictions on the statistical models to
provide more constrained normal return
models. Two common economic models
which provide restrictions are the Capi-
tal Asset Pricing Model (CAPM) and the
Arbitrage Pricing Theory (APT). The
CAPM due to Sharpe (1964) and John
Lintner (1965) is an equilibrium theory
where the expected return of a given as-
set is determined by its covariance with
the market portfolio. The APT due to
Stephen Ross (1976) is an asset pricing
theory where the expected return of a
given asset is a linear combination of
multiple risk factors.

The use of the Capital Asset Pricing
Model is common in event studies of the
1970s. However, deviations from the
CAPM have been discovered, implying
that the validity of the restrictions im-
posed by the CAPM on the market
model is questionable.2 This has intro-
duced the possibility that the results
of the studies may be sensitive to the
specific CAPM restrictions. Because
this potential for sensitivity can be
avoided at little cost by using the market
model, the use of the CAPM has almost
ceased.

Similarly, other studies have employed
multifactor normal performance models

2Eugene Fama and Kenneth French (1996)
provide discussion of these anomalies.

motivated by the Arbitrage Pricing
Theory. A general finding is that with
the APT the most important factor be-
haves like a market factor and additional
factors add relatively little explanatory
power. Thus the gains from using an
APT motivated model versus the market
model are small. See Stephen Brown
and Mark Weinstein (1985) for further
discussion. The main potential gain
from using a model based on the arbi-
trage pricing theory is to eliminate the
biases introduced by using the CAPM.
However, because the statistically moti-
vated models also eliminate these bi-
ases, for event studies such models
dominate.

5. Measuring and Analyzing Abnormal
Returns

In this section the problem of measur-
ing and analyzing abnormal returns is
considered. The framework is developed
using the market model as the normal
perfbrmance return model. The analysis
is virtually identical for the constant
mean return model.

Some notation is first defined to facili-
tate the measurement and analysis of ab-
normal returns. Returns will be indexed
in event time using T. Defining t=0 as
the eventdate,1=T,+1 to 1= T, repre-
sents the event window, and 1=Ty+1 to
1 =T constitutes the estimation window.
Let L] = T] - T{) and Lg = Tz - T]_ be the
length of the estimation window and the
event window respectively. Even if the
event being considered is an an-
nouncement on given date it is typical to
set the event window length to be larger
than one. This facilitates the use of ab-
normal returns around the event day in
the analysis. When applicable, the post-
event window will be from t=T,+1 to
T=T; and of length Ly = T; — T,. The tim-
ing sequence is illustrated with a time
line in Figure 1.
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Figure 1. Time line for an event study.

It is typical for the estimation window
and the event window not to overlap.
This design provides estimators for the
parameters of the normal return model
which are not influenced by the returns
around the event. Including the event
window in the estimation of the normal
model parameters could lead to the
event returns having a large influence
on the normal return measure. In
this situation both the normal returns
and the abnormal returns would cap-
ture the event impact. This would be
problematic because the methodology
is built around the assumption that
the event impact is captured by the
abnormal returns. On occasion, the
post event window data is included
with the estimation window data to
estimate the normal return model.
The goal of this approach is to increase
the robustness of the normal market
return measure to gradual changes
in its parameters. In Section 6 ex-
panding the null hypothesis to accom-
modate changes in the risk of a firm
around the event is considered. In this case
an estimation framework which uses the
event window returns will be required.

A. Estimation of the Market Model

Under general conditions ordinary
least squares (OLS) is a consistent esti-
mation procedure for the market model
parameters. Further, given the assump-
tions of Section 4, OLS is efficient. For
the ith firm in event time, the OLS esti-
mators of the market model parameters
for an estimation window of observations
are

T,
Z (Hit = ﬁﬁ}(RmT - ﬁm)
A T=Ty+l
i= T,
Z {Hnrt — ﬁm}z
T=T,+1 (4)
&'i = ﬁi - Biﬁm (5)
L o
&=—— 3 (Ru—06-PBR.)* (6
Ll -2 T=Ts+1
where
[ o
ﬁi = T Ry
Loor, +1
1 <
and ﬁm = L_ 2 Ryt
T=T,+1

Riz and Ry; are the return in event pe-
riod 1 for security i and the market re-
spectively. The use of the OLS estima-
tors to measure abnormal returns and to
develop their statistical properties is ad-
dressed next. First, the properties of a
given security are presented followed by
consideration of the properties of abnor-
mal returns aggregated across securities.

B. Statistical Properties of Abnormal
Returns

Given the market model parameter
estimates, one can measure and analyze
the abnormal returns. Let AR;;, T=T; +
1,..., T, be the sample of Ly abnormal
returns for firm i in the event window.
Using the market model to measure the
normal return, the sample abnormal re-
turn is

AR =R - &:' - BiRm‘l:' (7)

The abnormal return is the disturbance
term of the market model calculated on
an out of sample basis. Under the null
hypothesis, conditional on the event win-
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dow market returns, the abnormal re-
turns will be jointly normally distributed
with a zero conditional mean and condi-
tional variance 62(AR;;) where

01?

]_ nr ni
= T
] 1 :

From (8), the conditional variance has
two components. One component is the
disturbance variance 62 from (3) and a
second component is additional variance
due to the sampling error in a; and ;.
This sampling error, which is common
for all the event window observations,
also leads to serial correlation of the
abnormal returns despite the fact that
the true disturbances are independent
through time. As the length of the esti-
mation window L becomes large, the
second term approaches zero as the sam-
pling error of the parameters vanishes.
The variance of the abnormal return will
be : and the abnormal return observa-
tions will become independent through
time. In practice, the estimation window
can usually be chosen to be large enough
to make it reasonable to assume that the
contribution of the second component to
the variance of the abnormal return is
Zero.

Under the null hypothesis, H, that
the event has no impact on the be-
havior of returns (mean or variance)
the distributional properties of the
abnormal returns can be used to draw
inferences over any period within the
event window. Under Hj the distribu-
tion of the sample abnormal return of a
given observation in the event window is

AR;; ~ N(0.6%(AR,))). (9)

Next (9) is built upon to consider the ag-
gregation of the abnormal returns.
C. Aggregation of Abnormal Returns

The abnormal return observations
must be aggregated in order to draw

overall inferences for the event of inter-
est. The aggregation is along two dimen-
sions—through time and across securi-
ties. We will first consider aggregation
through time for an individual security
and then will consider aggregation both
across securities and through time. The
concept of a cumulative abnormal return
is necessary to accommodate a multiple
period event window. Define CAR(1,1,)
as the sample cumulative abnormal re-
turn (CAR) from 1; to 1 where
T1 <1, £1, £ Ty The CAR from 1; to 15 is
the sum of the included abnormal re-
turns,

T2

CAR(1,7)= Y, AR, (10)

=1,

Asymptotically (as L increases) the vari-
ance of CAR, is

Oi(LT)=(T-T+1)6Z.  (11)

This large sample estimator of the vari-
ance can be used for reasonable values of
L1. However, for small values of L; the
variance of the cumulative abnormal re-
turn should be adjusted for the effects of
the estimation error in the normal model
parameters. This adjustment involves the
second term of (8) and a further related
adjustment for the serial covariance of
the abnormal return.

The distribution of the cumulative ab-
normal return under Hy is

CAR:’(TL’TQ) -~ N(O,G?(Thfz))- (12)

Given the null distributions of the abnor-
mal return and the cumulative abnormal
return, tests of the null hypothesis can
be conducted.

However, tests with one event obser-
vation are not likely to be useful so it is
necessary to aggregate. The abnormal re-
turn observations must be aggregated for
the event window and across observa-
tions of the event. For this aggregation,

This content downloaded from
162.138.210.3 on Fr1, 08 Jul 2022 17:27:38 UTC
All use subject to https://about.jstor.org/terms



Case 1:20-cv-10832-AT-SN Document 775-27 Filed 01/13/23 Page 12 of 29

292 Journal of Economic Literature, Vol. XXXV (March 1997)
TABLE 1
Market Model
Good News No News Bad News
Event

Day AR CAR AR CAR AR CAR
-20 093 093 080 080 =107 -.107
-19 -177 —.084 018 .098 -.180 -.286
-18 088 004 012 110 029 -.258
-17 024 029 -151 —.041 -.079 -.337
-16 -.018 011 -.019 —-.060 -.010 —.346
=15 —-.040 —.029 013 —.047 —-.054 —-401
-14 038 008 040 -.007 -.021 —-421
-13 056 064 -.057 —.065 007 -414
-12 065 129 146 081 —-.090 —.504
=11 069 199 -.020 061 —.088 -.592
-10 028 227 025 087 -.092 —.683
-9 155 382 115 202 —.040 -.724
-8 057 .438 .070 272 072 —.652
=7 -.010 428 -.106 .166 -.026 —-677
—6 104 532 026 192 -.013 —-.690
-5 085 616 —.085 107 164 —-.527
-4 .099 715 040 147 -.139 —.666
-3 117 832 036 183 098 -.568
-2 006 .838 296 409 -112 —-.680
-1 164 1.001 -.168 241 -180 —.860
0 965 1.966 —.091 150 -679 -1.539
1 251 2.217 —.008 142 —204 —1.743
2 -.014 2.203 007 148 072 -1.672
3 —.164 2.039 042 190 083 -1.589
4 -.014 2.024 000 190 106 -1.483
5 135 2.160 -.038 152 194 -1.289
6 —-.052 2.107 -.302 —-.150 076 -1.213
7 060 2.167 -.199 -.349 120 -1.093
8 155 2.323 —-.108 —457 -.041 -1.134
9 —-.008 2.315 —-.146 —-.603 —.069 -1.203
10 164 2.479 082 -521 130 -1.073
11 =081 2.398 040 —.481 =009 -1.082
12 =058 2.341 246 -.235 -.038 -1.119
13 -.165 2.176 014 —.222 071 -1.048
14 —-.081 2.095 -.091 -312 019 -1.029
15 -.007 2.088 -.001 -.314 —.043 -1.072
16 065 2.153 -.020 —-.334 —.086 -1.159
17 {081 2.234 017 =317 —.050 -1.208
18 172 2.406 054 -.263 066 -1.142
19 —.043 2.363 119 —.144 —.088 -1.230
20 013 2.377 094 -.050 -.028 -1.258
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TABLE 1 (Cont.)

Constant Mean Return Model

Good News No News Bad News
AR CAR AR CAR AR CAR
105 105 019 019 =077 =077
-.235 -.129 —.048 -.029 —.142 -.219
069 —.060 —.086 =115 —.043 —.262
-.026 —.086 -.140 -.255 -.057 -319
-.086 -172 039 -.216 =075 -394
—.183 -.355 099 =117 =037 -.431
-.020 -375 -.150 —.266 -.101 -532
-.025 -.399 -.191 —.458 —-.069 —-601
101 —.298 133 -.325 -.106 =707
126 =172 006 -.319 -.169 -.876
134 -.038 103 -.216 -.009 -.885
210 A72. 022 -.194 011 -.874
106 278 163 —031 135 -.738
-.002 277 009 -.022 -027 -.765
011 288 -.029 -.051 1030 -.735
061 349 —.068 -120 320 -415
031 379 089 —.031 =205 —-.620
067 447 013 -.018 085 -.536
010 456 311 294 —.256 -.791
198 654 =170 124 -.227 -1.018
1.034 1.688 —-.164 —-.040 —.643 -1.661
357 2.045 -.170 -210 -212 -1.873
-.013 2.033 054 —.156 078 -1,795
088 1.944 -.121 =277 146 -1.648
041 1.985 1023 -.253 149 -1.499
248 2.233 -.003 -.256 286 -1.214
-.035 2.198 -319 -575 070 -1.143
017 2215 -112 —-.687 102 -1.041
112 2.326 -.187 —874 056 —.986
—-.052 2274 —-.057 -931 -.071 -1.056
147 2.421 203 -.728 267 —-789
-.013 2.407 045 —.683 {006 —.783
—.054 2.354 299 —.384 017 -.766
—.246 2.107 —.067 —451 114 —.652
—-011 2.096 —.024 -475 089 —.564
-027 2.068 -.059 —534 —.022 -.585
103 2.171 —.046 -.580 —.084 —-.670
066 2.237 —.098 -677 —.054 -.724
110 2.347 021 —-.656 =071 -.795
-.055 2.292 .088 -.568 026 —769
019 2.311 013 -.554 -115 —884

Abnormal returns for an event study of the information content of earnings announcements. The sample consists of
a total of 600 quarterly announcements for the 30 companies in the Dow Jones Industrial Index for the five year
period January 1989 to December 1993. Two models are considered for the normal returns, the market model using
the CRSP value-weighted index and the constant return model. The announcements are categorized into three
groups, good news, no news, and bad news. AR is the sample average abnormal return for the specified day in event
time and CAR is the sample average cumulative abnormal return for day —20 to the specified day. Event time is days
relative to the announcement date.
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it is assumed that there is not any clus-
tering. That is, there is not any overlap
in the event windows of the included se-
curities. The absence of any overlap and
the maintained distributional assumptions
imply that the abnormal returns and the
cumulative abnormal returns will be in-
dependent across securities. Later infer-
ences with clustering will be discussed.
The individual securities” abnormal re-
turns can be aggregated using AR, from (7)
for each event period, T=T; +1,..., Ts.
Given N events, the sample aggregated
abnormal returns for period 7 is

AR,=~ 2 (13)

and for large L, its variance is

N
var(AR,) = ﬁl— 2.0 (14)
i=1

Using these estimates, the abnormal re-
turns for any event period can be ana-
lyzed.

The average abnormal returns can
then be aggregated over the event win-
dow using the same approach as that
used to calculate the cumulative abnor-
mal return for each security i. For any
interval in the event window

T2

CAR(x, )= Y, AR, (15)

T=T,

var(CAR(T, T,)) = 2 var (AR,). (16)

=1,

Observe that equivalently one can form
the CAR’s security by security and then
aggregate through time,

N

1

N & CAR;(m1)  (17)
i=1

CAR(T; 1) =

N
2 0T 1), (18)

i=1

N
vayCAR(T| T9)) = F

For the variance estimators the assump-
tion that the event windows of the N se-
curities do not overlap is used to set the
covariance terms to zero. Inferences
about the cumulative abnormal returns
can be drawn using

CAR(t) 15) ~ N[0, var(CAR (1, 19))] (19)

to test the null hypothesis that the ab-
normal relurns are zero. In practice, be-
cause G‘ is unknown, an estimator must
be used to calculate the variance of the
abnormal returns as in (14). The usual
sample variance measure of 62 from the
market model regression in the estima-
tion window is an appropriate choice.
Using this to calculate vaAR:) in (14),
Hy can be tested using

CAR(1,,15)
5 var(CAR (1,,7,))"

~N(0,1). (20)

This distributional result is asymptotic
with respect to the number of securities
N and the length of estimation window L.

Modifications to the basic approach
presented above are possible. One com-
mon modification is to standardize each
abnormal return using an estimator of its
standard deviation. For certain alterna-
tives, such standardization can lead to
more powerful tests. James Patell (1976)
presents tests based on standardization
and Brown and Warner (1980, 1985)
provide comparisons with the basic ap-
proach.

D. CAR’s for the Earnings
Announcement Example

The information content of earnings
example previously described illustrates
the use of sample abnormal residuals and
sample cumulative abnormal returns. Ta-
ble 1 presents the abnormal returns av-
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Figure 2a. Plot of cumulative abnormal return for earning announcements from event day -20 to event
day 20. The abnormal return is calculated using the market model as the normal return measure.

eraged across the 600 event observations
(30 firms, 20 announcements per firm)
as well as the aggregated cumulative ab-
normal return for each of the three earn-
ings news categories. Two normal return
models are considered; the market
model and for comparison, the constant
mean return model. Plots of the cumula-
tive abnormal returns are also included,
with the CAR’s from the market model
in Figure 2a and the CAR’s from the
constant mean return model in Figure
2b. '
The results of this example are largely
consistent with the existing literature on
the information content of earnings. The
evidence strongly supports the hypothe-
sis that earnings announcements do in-

deed convey information useful for the
valuation of firms. Focusing on the an-
nouncement day (day 0) the sample aver-
age abnormal return for the good news
firm using the market model is 0.965
percent. Given the standard error of the
one day good news average abnormal re-
turn is 0.104 percent, the value of 0; is
9.28 and the null hypothesis that the
event has no impact is strongly rejected.
The story is the same for the bad news
firms. The event day sample abnormal
return is —0.679 percent, with a standard
error of 0.098 percent, leading to 6,
equal to —6.93 and again strong evidence
against the null hypothesis. As would be
expected, the abnormal return of the no
news firms is small at =0.091 percent and
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Figure 2b. Plot of cumulative abnormal return for earning announcements from event day -20 to event
day 20. The abnormal return is calculated using the constant mean return model as the normal return

with a standard error of 0.098 percent
is less than one standard error from zero.
There is some evidence of the announce-
ment effect on day one. The average
abnormal return is 0.251 percent and
—0.204 percent for the good news and
the bad news firms respectively. Both
these values are more than two standard
errors from zero. The source of these
day one effects is likely to be that some
of the earnings announcements are made
on event day zero after the close of the
stock market. In these cases, the effects
will be captured in the return on day
one.

The conclusions using the abnormal
returns from the constant return model
are consistent with those from the mar-
ket model. However, there is some loss
of precision using the constant return
model, as the variance of the average ab-
normal return increases for all three

categories. When measuring abnormal
returns with the constant mean return
model the standard errors increase from
0.104 percent to 0.130 percent for good
news firms, from 0.098 percent to 0.124
percent for no news firms, and from
0.098 percent to 0.131 percent for bad
news firms. These increases are to be ex-
pected when considering a sample of
large firms such as those in the Dow In-
dex because these stocks tend to have an
important market component whose vari-
ability is eliminated using the market
model.

The CAR plots show that to some ex-
tent the market gradually learns about
the forthcoming announcement. The av-
erage CAR of the good news firms
gradually drifts up in days —20 to -1
and the average CAR of the bad news
firms gradually drifts down over this
period. In the days after the an-
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nouncement the CAR is relatively stable
as would be expected, although there
does tend to be a slight (but statis-
tically insignificant) increase with the
bad news firms in days two through
eight.

E. Inferences with Clustering

The analysis aggregating abnormal re-
turns has assumed that the event win-
dows of the included securities do not
overlap in calendar time. This assump-
tion allows us to calculate the variance of
the aggregated sample cumulative abnor-
mal returns without concern about the
covariances across securities because
they are zero. However, when the event
windows do overlap and the covariances
between the abnormal returns will not
be zero, the distributional results pre-
sented for the aggregated abnormal re-
turns are no longer applicable. Victor
Bernard (1987) discusses some of the
problems related to clustering.

Clustering can be accommodated in
two ways. The abnormal returns can be
aggregated into a portfolio dated using
event time and the security level analysis
of Section 5 can applied to the portfolio.
This approach will allow for cross corre-
lation of the abnormal returns.

A second method to handle clustering
is to analyze the abnormal returns with-
out aggregation. One can consider test-
ing the null hypothesis of the event hav-
ing no impact using unaggregated
security by security data. This approach
is applied most commonly when there is
total clustering, that is, there is an event
on the same day for a number of firms.
The basic approach is an application of
a multivariate regression model with
dummy variables for the event date. This
approach is developed in the papers of
Katherine Schipper and Rex Thompson
(1983, 1985) and Daniel Collins and
Warren Dent (1984). The advantage of
the approach is that, unlike the portfolio

approach, an alternative hypothesis
where some of the firms have positive
abnormal returns and some of the firms
have negative abnormal returns can be
accommodated. However, in general
the approach has two drawbacks—fre-
quently the test statistic will have
poor finite sample properties except in
special cases and often the test will
have little power against economically
reasonable alternatives. The multivariate
framework and its analysis is similar
to the analysis of multivariate tests
of asset pricing models. MacKinlay
(1987) provides analysis in that con-
text.

6. Modifying the Null Hypothesis

Thus far the focus has been on a single
null hypothesis—that the given event has
no impact on the behavior of the returns.
With this null hypothesis either a mean
effect or a variance effect will represent
a violation. However, in some applica-
tions one may be interested in testing for
a mean effect. In these cases, it is neces-
sary to expand the null hypothesis to al-
low for changing (usually increasing)
variances. To allow for changing variance
as part of the null hypothesis, it is neces-
sary to eliminate the reliance on the
past returns to estimate the variance of
the aggregated cumulative abnormal re-
turns. This is accomplished by using the
cross section of cumulative abnormal re-
turns to form an estimator of the vari-
ance for testing the null hypothesis.
Ekkehart Boehmer, Jim Musumeci, and
Annette Poulsen (1991) discuss method-
ology to accommodate changing vari-
ance.

The cross sectional approach to esti-
mating the variance can be applied to
the average cumulative abnormal return
(CAR (1,,7p)). Using the cross-section to
form an estimator of the variance gives
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var(CAR(1),13))
N

1
=N Z CAR(y,79)
R

- CAR(t,w))*  (21)

For this estimator of the variance to be
consistent, the abnormal returns need to
be uncorrelated in the cross-section. An
absence of clustering is sufficient for this
requirement. Note that cross-sectional
homoskedasticity is not required. Given
this variance estimator, the null hypothe-
sis that the cumulative abnormal returns
are zero can then be tested using the
usual theory.

One may also be interested in the
question of the impact of an event on the
risk of a firm. The relevant measure of
risk must be defined before this question
can be addressed. One choice as a risk
measure is the market model beta which
is consistent with the Capital Asset Pric-
ing Model being appropriate. Given this
choice, the market model can be formu-
lated to allow the beta to change over
the event window and the stability of the
risk can be examined. Edward Kane and
Haluk Unal (1988) present an applica-
tion of this idea.

7. Analysis of Power

An important consideration when set-
ting up an event study is the ability to
detect the presence of a non-zero abnor-
mal return. The inability to distinguish
between the null hypothesis and eco-
nomically interesting alternatives would
suggest the need for modification of the
design. In this section the question of
the likelihood of rejecting the null hy-
pothesis for a specified level of abnormal
return associated with an event is ad-
dressed. Formally, the power of the test
is evaluated.

Consider a two-sided test of the null
hypothesis using the cumulative abnor-
mal return based statistic 0; from (20).
It is assumed that the abnormal returns
are uncorrelated across securities; thus

4
the variance of CAR is l/NzZ GA(T1,T2)
i=1
and N is the sample size. Because the
null distribution of 8, is standard normal,
for a two sided test of size o, the null
hypothesis will be rejected if ) is in the
critical region, that is,

o o
0, <c[§] or 0, >c[1 —E)

where c(x) = ¢~'(x). ¢(.) is the standard
normal cumulative distribution function
(CDF).

Given the specification of the alterna-
tive hypothesis Hy and the distribution
of 0, for this alternative, the power of a
test of size o can be tabulated using the
power function,

P(o,H,) = pr(ﬁ] < r{%} | HA)
+pr(9| >c {1 - %J | H,,). (22)

The distribution of 6; under the alterna-
tive hypothesis considered below will be
normal. The mean will be equal to the
true cumulative abnormal return divided
by the standard deviation of CAR and
the variance will be equal to one.

To tabulate the power one must posit
economically plausible scenarios. The al-
ternative hypotheses considered are
four levels of abnormal returns, 0.5
percent, 1.0 percent, 1.5 percent, and
2.0 percent and two levels of the aver-
age variance for the cumulative abnor-
mal return of a given security over the
event period, 0.0004 and 0.0016. The
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TABLE 2
Abnormal Return Abnormal Return

Sample 005 010 015 020 005 010 015 020

Size o =002 o =004
1 0.06 0.08 0.12 0.17 0.05 0.06 0.07 0.08
2 0.06 0.11 0.19 0.29 0.05 0.06 0.08 0.11
3 0.07 0.14 0.25 041 0.06 0.07 0.10 0.14
4 0.08 0.17 0.32 0.52 0.06 0.08 0.12 0.17
5 0.09 0.20 0.39 0.61 0.06 0.09 0.13 0.20
6 0.09 0.23 0.45 0.69 0.06 0.09 0.15 0.23
7 0.10 0.26 0.51 0.75 0.06 0.10 0.17 0.26
8 0.11 0.29 0.56 0.81 0.06 0.11 0.19 0.29
9 0.12 0.32 0.61 0.85 0.07 0.12 0.20 0.32
10 0.12 0.35 0.66 0.89 0.07 0.12 0.22 0.35
11 0.13 0.38 0.70 091 0.07 0.13 0.24 0.38
12 0.14 0.41 0.74 0.93 0.07 0.14 0.25 0.41
13 0.15 0.44 0.77 0.95 0.07 0.15 0.27 0.44
14 0.15 0.46 0.80 0.96 0.08 0.15 0.29 0.46
15 0.16 0.49 0.83 0.97 0.08 0.16 0.31 0.49
16 0.17 0.52 0.85 0.98 0.08 0.17 0.32 0.52
17 0.18 0.54 0.87 0.98 0.08 0.18 0.34 0.54
18 0.19 0.56 0.89 0.99 0.08 0.19 0.36 0.56
19 0.19 0.59 0.90 0.99 0.08 0.19 0.37 0.59
20 0.20 0.61 0.92 0.99 0.09 0.20 0.39 0.61
25 0.24 0.71 0.96 1.00 0.10 0.24 0.47 0.71
30 0.28 0.78 0.98 1.00 0.11 0.28 0.54 0.78
35 0.32 0.84 0.99 1.00 0.11 0.32 0.60 0.84
40 0.35 0.89 1.00 1.00 0.12 0.35 0.66 0.89
45 0.39 0.92 1.00 1.00 0.13 0.39 0.71 0.92
50 0.42 0.94 1.00 1.00 0.14 0.42 0.76 0.94
60 0.49 0.97 1.00 1.00 0.16 0.49 0.83 0.97
70 0.55 0.99 1.00 1.00 0.18 0.55 0.88 0.99
80 0.61 0.99 1.00 1.00 0.20 0.61 0.92 0.99
90 0.66 1.00 1.00 1.00 0.22 0.66 0.94 1.00
100 0.71 1.00 1.00 1.00 0.24 0.71 0.96 1.00
120 0.78 1.00 1.00 1.00 0.28 0.78 0.98 1.00
140 0.84 1.00 1.00 1.00 0.32 0.84 0.99 1.00
160 0.89 1.00 1.00 1.00 0.35 0.89 1.00 1.00
180 0.92 1.00 1.00 1.00 0.39 0.92 1.00 1.00
200 0.94 1.00 1.00 1.00 0.42 0.94 1.00 1.00

Power of event study methodology for test of the null hypothesis that the abnormal return is zero. The power is
reported for a two-sided test using 0, with a size of 5 percent. The sample size is the number of event observations
included the study and & is the square root of the average variance of the abnormal return across firms.

sample size, that is the number of securi-  ues calculated using ¢(0/2) and ¢(1 -
ties for which the event occurs, is  0/2) are =196 and 1.96 respectively. Of
varied from one to 200. The power for  course, in applications, the power of the
a test with a size of 5 percent is docu-  test should be considered when selecting
mented. With o = 0.05, the critical val-  the size.
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The power results are presented in Ta-
ble 2, and are plotted in Figures 3a and
3b. The results in the left panel of Table
2 and Figure 3a are for the case where
the average variance is 0.0004. This cor-
responds to a cumulative abnormal re-
turn standard deviation of 2 percent and
is an appropriate value for an event
which does not lead to increased vari-
ance and can be examined using a one-
day event window. In terms of having
high power this is the best case scenario.
The results illustrate that when the ab-
normal return is only 0.5 percent the
power can be low. For example with a
sample size of 20 the power of a 5
percent test is only 0.20. One needs a
sample of over 60 firms before the
power reaches 0.50. However, for a
given sample size, increases in power

are substantial when the abnormal
return is larger. For example, when the
abnormal return is 2.0 percent the
power of a 5 percent test with 20 firms
is almost 1.00 with a value of 0.99.
The general results for a variance of
0.0004 is that when the abnormal return
is larger than 1 percent the power is
quite high even for small sample sizes.
When the abnormal return is small a
larger sample size is necessary to achieve
high power.

In the right panel of Table 2 and in
Figure 3b the power results are pre-
sented for the case where the average
variance of the cumulative abnormal re-
turn is 0.0016. This case corresponds
roughly to either a multi-day event win-
dow or to a one-day event window with
the event leading to increased variance
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Fi igure 3b. Power of event study test statistic 8, to reject the null hypothesis that the abnormal return is zero, when
the square root of the average variance of the abnormal return across firms is 4 percent.

which is accommodated as part of the
null hypothesis. When the average vari-
ance of the CAR is increased from
0.0004 to 0.0016 there is a dramatic
power decline for a 5 percent test. When
the CAR is 0.5 percent the power is only
0.09 with 20 firms and is only 0.42 with a
sample of 200 firms. This magnitude of
abnormal return is difficult to detect
with the larger variance. In contrast,
when the CAR is as large as 1.5 percent
or 2.0 percent the 5 percent test is still
has reasonable power. For example,
when the abnormal return is 1.5 percent
and there is a sample size of 30 the
power is 0.54. Generally if the abnormal
return is large one will have little diffi-
culty rejecting the null hypothesis of no
abnormal return.

In the preceding analysis the power is

considered analytically for the given dis-
tributional assumptions. If the distri-
butional assumptions are inappropriate
then the results may differ. However,
Brown and Warner (1985) consider this
possible difference and find that the ana-
lytical computations and the empirical
power are very close.

It is difficult to make general conclu-
sions concerning the adequacy of the
ability of event study methodology to de-
tect non-zero abnormal returns. When
conducting an event study it is best
to evaluate the power given the parame-
ters and objectives of the study. If the
power seems sufficient then one can
proceed, otherwise one should search
for ways of increasing the power. This
can be done by increasing the sample
size, shortening the event window, or by
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developing more specific predictions to
test.

8. Nonparametric Tests

The methods discussed to this point
are parametric in nature, in that specific
assumptions have been made about
the distribution of abnormal returns.
Alternative approaches are available
which are nonparametric in nature.
These approaches are free of specific
assump- tions concerning the distri-
bution of returns. Common nonparamet-
ric tests for event studies are the sign
test and the rank test. These tests are dis-
cussed next.

The sign test, which is based on the
sign of the abnormal return, requires
that the abnormal returns (or more gen-
erally cumulative abnormal returns) are
independent across securities and that
the expected proportion of positive ab-
normal returns under the null hypothesis
is 0.5. The basis of the test is that, under
the null hypothesis, it is equally probable
that the CAR will be positive or nega-
tive. If, for example, the null hypothesis
is that there is a positive abnormal re-
turn associated with a given event, the
null hypothesis is Hy:;p < 0.5 and the al-
ternative is Hyp > 0.5 where p =
prl[CAR; 2 0.0]. To calculate the test sta-
tistic we need the number of cases where
the abnormal return is positive, N*, and
the total number of cases, N. Letting 6,
be the test statistic,

N* VN
eg_z[?— 0.5}ﬁ ~N(,1). (23)

This distributional result is asymptotic.
For a test of size (1 — o), Ho is rejected if
02 > O-1(o).

A weakness of the sign test is that it
may not be well specified if the distri-
bution of abnormal returns is skewed as
can be the case with daily data. In re-
sponse to this possible shortcoming,

Charles Corrado (1989) proposes a non-
parametric rank test for abnormal per-
formance in event studies. A brief de-
scription of his test of no abnormal
return for event day zero follows. The
framework can be easily altered for more
general tests.

Drawing on notation previously intro-
duced, consider a sample of Ly abnormal
returns for each of N securities. To im-
plement the rank test, for each security
it is necessary to rank the abnormal re-
turns from one to L. Define K, as
the rank of the abnormal return of
security i for event time period 1. Re-
call, © ranges from T + 1 to Ty and 1=0
is the event day. The rank test uses the
fact that the expected rank of the event
day is (Ly + 1)/2 under the null hypothe-
sis. The test statistic for the null hy-
pothesis of no abnormal return on event
day zero is

) Ly+1
03 [Km - TJ /s(K) - (24)

i=1

where

I e Lo+ 1)}
s(K)=‘\[L—2T:§H[¥I§ [K,t— ; ]] @5)
Tests of the null hypothesis can be im-
plemented using the result that the as-
ymptotic null distribution of 03 is stan-
dard normal. Corrado (1989) includes
further discussion of details of this test.

Typically, these nonparametric tests
are not used in isolation but in conjunc-
tion with the parametric counterparts.
Inclusion of the nonparametric tests pro-
vides a check of the robustness of con-
clusions based on parametric tests. Such
a check can be worthwhile as illustrated
by the work of Cynthia Campbell and
Charles Wasley (1993). They find that
for NASDAQ stocks daily returns the
nonparametric rank test provides more
reliable inferences than do the standard
parametric tests.
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9. Cross-Sectional Models

Theoretical insights can result from
examining the association between the
magnitude of the abnormal return and
characteristics specific to the event ob-
servation. Often such an exercise can be
helpful when multiple hypotheses exist
for the source of the abnormal return. A
cross-sectional regression model is an
appropriate tool to investigate this asso-
ciation. The basic approach is to run a
cross-sectional regression of the abnor-
mal returns on the characteristics of in-
terest.

Given a sample of N abnormal return
observations and M characteristics, the
regression model is:

AR =8+ 8, + -+ + 8yt M, (26)

EM)=0 (27)
where AR, is the jth abnormal return ob-
servation, xy,m = 1, ..., M, are M char-

acteristics for the jth observation and 7 is
the zero mean disturbance term that is
uncorrelated with the x’s. 8,, m =0, . . .,
M are the regression coefficients. The
regression model can be estimated using
OLS. Assuming the ns are cross-sec-
tionally uncorrelated and homoskedastic,
inferences can be conducted using the
usual OLS standard errors. Alternatively,
without assuming homoskedasticity, het-
eroskedasticity-consistent ¢-statistics us-
ing standard errors can be derived using
the approach of Halbert White (1980).
The use of heteroskedasticity-consistent
standard errors is advisable because
there is no reason to expect the residuals
of (26) to be homoskedastic.

Paul Asquith and David Mullins
(1986) provide an example of this cross-
sectional approach. The two day cumula-
tive abnormal return for the announce-
ment of an equity offering is regressed
on the size of the offering as a percent-
age of the value of the total equity of the
firm and on the cumulative abnormal re-

turn in the eleven months prior to the
announcement month. They find that the
magnitude of the (negative) abnormal re-
turn associated with the announcement
of equity offerings is related to both
these variables. Larger pre-event cumu-
lative abnormal returns are associated
with less negative abnormal returns and
larger offerings are associated with more
negative abnormal returns. These find-
ings are consistent with theoretical pre-
dictions which they discuss.

Issues concerning the interpretation of
the results can arise with the cross-sec-
tional regression approach. In many
situations, the event window abnormal
return will be related to firm characteris-
tics not only through the valuation ef-
fects of the event but also through a rela-
tion between the firm characteristics and
the extent to which the event is antici-
pated. This can happen when investors
rationally use the firm characteristics
to forecast the likelihood of the event
occurring. In these cases, a linear rela-
tion between the valuation effect of the
event and the firm characteristic can be
hidden. Paul Malatesta and Thompson
(1985) and William Lanen and Thomp-
son (1988) provide examples of this situ-
ation.

Technically, with the relation between
the firm characteristics and the degree
of anticipation of the event introduces a
selection bias. The assumption that the
regression residual is uncorrelated with
the regressors breaks down and the OLS
estimators are inconsistent. Consistent
estimators can be derived by explicitly
incorporating the selection bias. Sankar-
shan Acharya (1988) and B. Espen
Eckbo, Vojislav Maksimovic, and Joseph
Williams (1990) provide examples of this
approach. N. R. Prabhala (1995) pro-
vides a good discussion of this problem
and the possible solutions. He argues
that, despite an incorrect specification,
under weak conditions, the OLS ap-
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Figufe 4. Power of event study test statistic 8, to reject the null hypothesis that the abnormal return 1s zero, for
ditterent sampling mtervals, when the square root of the average variance of the abnormal return across firms is 4

percent for the daily interval. Size of test is 5 percent.

praach can be used for inferences and
that the t-statistics can be interpreted as
lower bounds on the true significance
level of the estimates.

10. Other Issues

A number of further issues often arise
when conducting an event study. These
issues include the role of the sampling
interval, event date uncertainty, robust-
ness, and some additional biases.

A. Role of Sampling Interval

Stock return data is available at differ-
ent sampling intervals, with daily and
monthly intervals being the most com-
mon. Given the availability of various in-
tervals, the question of the gains of using

more frequent sampling arises. To ad-
dress this question one needs to consider
the power gains from shorter intervals. A
comparison of daily versus monthly data
is provided in Figure 4. The power of
the test of no event effect is plotted
against the alternative of an abnormal re-
turn of one percent for 1 to 200 securi-
ties. As one would expect given the
analysis of Section 7, the decrease in
power going from a daily interval to a
monthly interval is severe. For example,
with 50 securities the power for a 5 per-
cent test using daily data is 0.94, whereas
the power using weekly and monthly
data is only 0.35 and 0.12 respectively.
The clear message is that there is a sub-
stantial payoff in terms of increased
power from reducing the sampling inter-
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val. Dale Morse (1984) presents detailed
analysis of the choice of daily versus
monthly data and draws the same conclu-
sion.

A sampling interval of one day is not
the shortest interval possible. With the
increased availability of transaction data,
recent studies have used observation in-
tervals of duration shorter than one day.
However, the net benefit of intervals less
than one day is unclear as some compli-
cations are introduced. Discussion of us-
ing transaction data for event studies is
included in the work of Michael Barclay
and Robert Litzenberger (1988).

B. Inferences with Event-Date
Uncertainty

Thus far it is assumed that the event
date can be identified with certainty.
However, in some studies it may be diffi-
cult to identify the exact date. A com-
mon example is when collecting event
dates from financial publications such as
the Wall Street Journal. When the event
announcement appears in the paper one
can not be certain if the market was in-
formed prior to the close of the market
the prior trading day. If this is the case
then the prior day is the event day, if not
then the current day is the event day.
The usual method of handling this prob-
lem is to expand the event window to
two days—day 0 and day +1. While there
is a cost to expanding the event window,
the results in Section 6 indicated that
the power properties of two day event
windows are still good suggesting that
the costs are worth bearing rather than
to take the risk of missing the event.

Clifford Ball and Walter Torous (1988)
have investigated the issue. They de-
velop a maximum likelihood estimation
procedure which accommodates event
date uncertainty and examine results of
their explicit procedure versus the infor-
mal procedure of expanding the event
window. The results indicates that the

informal procedure works well and there
is little to gain from the more elaborate
estimation framework.

C. Robustness

The statistical analysis of Sections 4, 5,
and 6 is based on assumption that re-
turns are jointly normal and temporally
independently and identically distri-
buted. In this section, discussion of the
robustness of the results to departures
from this assumption is presented. The
normality assumption is important for
the exact finite sample results to hold.
Without assuming normality, all results
would be asymptotic. However, this is
generally not a problem for event studies
because for the test statistics, conver-
gence to the asymptotic distributions is
rather quick. Brown and Warner (1985)
provide discussion of this issue.

D. Other Possible Biases

A number of possible biases can arise
in the context of conducting an event
study. Nonsynchronous trading can in-
troduce a bias. The nontrading or non-
synchronous trading effect arises when
prices, are taken to be recorded at time
intervals of one length when in fact they
are recorded at time intervals of other
possibly irregular lengths. For example,
the daily prices of securities usually em-
ployed in event studies are generally
“closing” prices, prices at which the last
transaction in each of those securities oc-
curred during the trading day. These
closing prices generally do not occur at
the same time each day, but by calling
them “daily” prices, one is implicitly and
incorrectly assuming that they are
equally spaced at 24-hour intervals. This
nontrading effect induces biases in the
moments and co-moments of returns.

The influence of the nontrading effect
on the variances and covariances of indi-
vidual stocks and portfolios naturally
feeds into a bias for the market model
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beta. Myron Scholes and Williams (1977)
present a consistent estimator of beta in
the presence of nontrading based on the
assumption that the true return process
is uncorrelated through time. They also
present some empirical evidence which
shows the nontrading-adjusted beta esti-
mates of thinly traded securities to be
approximately 10 to 20 percent larger
than the unadjusted estimates. However,
for actively traded securities, the adjust-
ments are generally small and unimpor-
tant,

Prem Jain (1986) considers the influ-
ence of thin trading on the distribution
of the abnormal returns from the market
model with the beta estimated using the
Scholes-Williams approach. When com-
paring the distribution of these abnormal
returns to the distribution of the abnor-
mal returns using the usual OLS betas
finds that the differences are minimal.
This suggests that in general the adjust-
ments for thin trading are not important.

The methodology used to compute the
cumulative abnormal returns can induce
an upward bias. The bias arises from the
observation by observation rebalancing
to equal weights implicit in the calcula-
tion of the aggregate cumulative abnor-
mal return combined with the use of
transaction prices which can represent
both the bid and the offer side of the
market. Marshall Blume and Robert
Stambaugh (1983) analyze this bias and
show that it can be important for studies
using low market capitalization firms
which have, in percentage terms, wide
bid offer spreads. In these cases the bias
can be eliminated by considering cumu-
lative abnormal returns which represent
buy and hold strategies.

11. Concluding Discussion

In closing, examples of event study
successes and limitations are presented.
Perhaps the most successful applications

have been in the area of corporate fi-
nance. Event studies dominate the em-
pirical research in this area. Important
examples include the wealth effects of
mergers and acquisitions and the price
effects of financing decisions by firms.
Studies of these events typically focus on
the abnormal return around the date of
first announcement.

In the 1960s there was a paucity of
empirical evidence on the wealth effects
of mergers and acquisitions. For exam-
ple, Henry Manne (1965) discusses the
various arguments for and against merg-
ers. At that time the debate centered on
the extent to which mergers should be
regulated in order to foster competition
in the product markets. Manne argued
that mergers represent a natural out-
come in an efficiently operating market
for corporate control and consequently
provide protection for shareholders. He
downplayed the importance of the argu-
ment that mergers reduce competition.
At the conclusion of his article Manne
suggested that the two competing hy-
potheses for mergers could be separated
by studying the price effects of the in-
volved corporations. He hypothesized
that, if mergers created market power,
one would observe price increases for
both the target and acquirer. In contrast,
if the merger represented the acquiring
corporation paying for control of the tar-
get, one would observe a price increase
for the target only and not for the ac-
quirer. However, Manne concludes, in
reference to the price effects of mergers,
that “no data are presently available on
this subject.”

Since that time an enormous body of
empirical evidence on mergers and ac-
quisitions has developed which is domi-
nated by the use of event studies. The
general result is that, given a successful
takeover, the abnormal returns of the
targets are large and positive and the ab-
normal returns of the acquirer are close
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to zero. Gregg Jarrell and Poulsen (1989)
document that the average abnormal re-
turn for target shareholders exceeds 20
percent for a sample of 663 successful
takeovers from 1960 to 1985. In contrast
the abnormal returns for acquirers is
close to zero. For the same sample, Jar-
rell and Poulsen find an average abnor-
mal return of 1.14 percent for acquirers.
In the 1980s they find the average abnor-
mal return is negative at -1.10 percent.
Eckbo (1983) explicitly addresses the
role of increased market power in ex-
plaining merger related abnormal re-
turns. He separates mergers of compet-
ing firms from other mergers and finds
no evidence that the wealth effects for
competing firms are different. Further,
he finds no evidence that rivals of firms
merging horizontally experience negative
abnormal returns. From this he con-
cludes that reduced competition in the
product market is not an important ex-
planation for merger gains. This leaves
competition for corporate control a more
likely explanation. Much additional em-
pirical work in the area of mergers and
acquisitions has been conducted. Mi-
chael Jensen and Richard Ruback (1983)
and Jarrell, James Brickley, and Netter
(1988) provide detailed surveys of this
work.

A number of robust results have been
developed from event studies of financ-
ing decisions by corporations. When a
corporation announces that it will raise
capital in external markets there is, on
average, a negative abnormal return. The
magnitude of the abnormal return de-
pends on the source of external financ-
ing. Asquith and Mullins (1986) find for
a sample of 266 firms announcing an eq-
uity issue in the period 1963 to 1981 the
two day average abnormal return is 2.7
percent and on a sample of 80 firms for
the period 1972 to 1982 Wayne Mikkel-
son and Megan Partch (1986) find the
two day average abnormal return is

—3.56 percent. In contrast, when firms
decide to use straight debt financing, the
average abnormal return is closer to
zero. Mikkelson and Partch (1986) find
the average abnormal return for debt is-
sues to be —0.23 percent for a sample of
171 issues. Findings such as these pro-
vide the fuel for the development of new
theories. For example, in this case, the
findings motivate the pecking order the-
ory of capital structure developed by Ste-
wart Myers and Nicholas Majluf (1984).

A major success related to those in the
corporate finance area is the implicit ac-
ceptance of event study methodology by
the U.S. Supreme Court for determining
materiality in insider trading cases and
for determining appropriate disgorge-
ment amounts in cases of frand. This im-
plicit acceptance in the 1988 Basic, In-
corporated v. Levinson case and its
importance for securities law is discussed
in Mitchell and Netter (1994).

There have also been less successful
applications. An important characteristic
of a successful event study is the ability
to identify precisely the date of the
event. In cases where the event date is
difficult to identify or the event date is
partially anticipated, studies have been
less useful. For example, the wealth ef-
fects of regulatory changes for affected
entities can be difficult to detect using
event study methodology. The problem
is that regulatory changes are often de-
bated in the political arena over time and
any accompanying wealth effects gener-
ally will gradually be incorporated into
the value of a corporation as the prob-
ability of the change being adopted in-
creases.

Larry Dann and Christopher James
(1982) discuss this issue in the context of
the impact of deposit interest rate ceil-
ings for thrift institutions. In their study
of changes in rate ceilings, they decide
not to consider a change in 1973 because
it was due to legislative action. Schipper

This content downloaded from
162.138.210.3 on Fr1, 08 Jul 2022 17:27:38 UTC
All use subject to https://about.jstor.org/terms



Case 1:20-cv-10832-AT-SN Document 775-27 Filed 01/13/23 Page 28 of 29

38 Journal of Economic Literature, Vol. XXXV (March 1997)

and Thompson (1983, 1985) also encoun-
ter this problem in a study of merger
related regulations. They attempt to
circumvent the problem of regulatory
changes being anticipated by identify-
ing dates when the probability of a
regulatory change being passed changes.
However, they find largely insignificant
results leaving open the possibility the
of absence of distinct event dates as
the explanation of the lack of wealth ef-
fects.

Much has been learned from the body
of research based on the use of event
study methodology. In a general context,
event studies have shown that, as would
be expected in a rational marketplace,
prices do respond to new information. As
one moves forward, it is expected that
event studies will continue to be a valu-
able and widely used tool in economics
and finance.

REFERENCES

ACHARYA, SANKARSHAN. “A Generalized Econo-
metric Model and Tests of a Signalling Hy-
pothesis with Two Discrete Signals,” . Finance,
June 1988, 43(2), pp. 413-29.

ASHLEY, JOHN W. “Stock Prices and Changes in
Earnings and Dividends: Some Empirical Re-
sults,” J. Polit. Econ., Feb. 1962, 70(1), pp. 82—
85.

ASQUITH, PAUL AND MULLINS, DAVID. “Equity
Issues and Offering Dilution,” J. Finan. Econ.,
Jan./Feb. 1986, 15(1/2), pp. 61-89.

BALL, CLIFFORD A. AND ToOROUS, WALTER N.
“Investigating Security-Price Performance in
the Presence of Event-Date Uncertainty,” J. Fi-
nan. Econ., Oct. 1988, 22(1), pp. 123-53.

BALL, RAY AND BROWN, PHILIP. “An Empirical
Evaluation of Accounting Income Numbers,” J.
Acc. Res. , Autumn 1968, 6(2), pp. 159-78.

BARCLAY, MICHAEL ]. AND LITZENBERGER,
ROBERT H. “Announcement Effects of New
Equity Issues and the Use of Intraday Price
Data,” |. Finan. Econ., May 1988, 21(1), pp.
71-99.

BARKER, C. AUSTIN, “Effective Stock Splits,” Har-
vard Bus. Rev., Jan./Feb. 1956, 34(1), pp. 101-
06.

. “Stock Splits in a Bull Market,” Harvard
Bus. Rev., May/June 1957, 35(3), pp. 72-79.

. “Evaluation of Stock Dividends,” Harvard
Bus. Rev., July/Aug. 1958, 36(4), pp. 99-114.
BERNARD, VICTOR L. “Cross-Sectional Depen-

dence and Problems in Inference in Market-

Based Accounting Research,” J. Acc. Res., 1987,
25(1), pp. 1-48.

BLUME, MARSHALL E. AND STAMBAUGH,
ROBERT F. “Biases in Computed Returns: An
Application to the Size Effect,” J. Finan. Econ. ,
Nov. 1983, 12(3), pp. 387-404.

BOEHMER, EKKEHART; MUSUMECI, JIM AND
POULSEN, ANNETTE B. “Event-Study Method-
ology under Conditions of Event-Induced Vari-
ance,” |. Finan. Econ., Dec. 1991, 30(2), pp.
253-72.

BROWN, STEPHEN ]J. AND WARNER, JEROLD B.
“Measuring Security Price Performance,” J. Fi-
nan. Econ., Sept. 1980, 8(3), 205-58.

—. “Using Daily Stock Returns: The Case of
Event Studies,” |. Finan. Econ., Mar. 1985,
14(1), pp. 3-31.

BROWN, STEPHEN AND WEINSTEIN, MARK I
“Derived Factors in Event Studies,” J. Finan.
Econ., Sept. 1985, 14(3), pp. 491-95.

CAMPBELL, CYNTHIA J. AND WASLEY, CHARLES
E. “Measuring Security Price Performance Us-
inngai]y NASDAQ Returns,” J. Finan. Econ.,
Feb. 1993, 33(1), pp. 73-92.

COLLINS, DANIEL W. AND DENT, WARREN T. “A
Comparison of Alternative Testing Methodolo-
gies Used In Capital Market Research,” J. Acc.
Res., Spring 1984, 22(1), pp. 48-84.

CORRADO, CHARLES. “A Nonparametric Test for
Abnormal Security-Price Performance in Event
Studies,” J. Finan. Econ., Aug. 1989, 23(2), pp.
385-95.

DANN, LARRY Y. AND JAMES, CHRISTOPHER M.
“An Analysis of the Impact of Deposit Rate
Ceilings on the Market Values of Thrift Institu-
tions,” J. Finance, Dec. 1982, 37(5), pp. 1259-75.

DOLLEY, JAMES CLAY. “Characteristics and Proce-
dure of Common Stock Split-Ups,” Harvard
Bus. Rev., Apr. 1933, 11, pp. 316-26.

EckBo, B. ESPEN. “Horizontal Mergers, Collu-
sion, and Stockholder Wealth,” J. Finan. Econ.,
Apr. 1983, 11(1-4), pp. 241-73.

ECKBO, B. ESPEN; MAKSIMOVIC, VOJISLAV AND
WILLIAMS, JOSEPH. “Consistent Estimation of
Cross-Sectional Models in Event Studies,” Reuv.
Financial Stud., 1990, 3(3), % 343-65.

FaMA, EUGENE F. ET AL. “The Adjustment of
Stock Prices to New Information,” Int. Econ.
Rev., Feb. 1969, 10(1), pp. 1-21.

FaMma, EUCENE F. AND FRENCH, KENNETH R.
“Multifactor Explanations of Asset Pricin
Anomalies,” J. Finance, Mar. 1996, 51(1), pp.
55-84.

JAIN, PREM. “Analyses of the Distribution of Secu-
rity Market Model Prediction Errors for Daily
Returns Data,” J. Acc. Res., Spring 1986, 24(1),
pp. 76-96.

JARRELL, GREGG A.; BRICKLEY, LAMES A. AND
NETTER, JEFFRY M. “The Market for Corpo-
rate Control: The Empirical Evidence Since
1980,” J. Econ. Perspectives, Winter 1988, 2(1),
pp. 49-68.

JARRELL, GREGG AND POULSEN, ANNETTE. “The
Returns to Acquiring Firms in Tender Offers:

This content downloaded from
162.138.210.3 on Fr1, 08 Jul 2022 17:27:38 UTC
All use subject to https://about.jstor.org/terms



Case 1:20-cv-10832-AT-SN Document 775-27 Filed 01/13/23 Page 29 of 29

MacKinlay: Event Studies in Economics and Finance 39

Evidence from Three Decades,” Financial Man-
agement, Autumn 1989, 18(3), pp. 12-19.

JENSEN, MICHAEL C. AND RUBACK, RICHARD S.
“The Market for Corporate Control: The Scien-
tific Evidence,” J. Finan. Econ., Apr. 1983,
11(1-4), pp. 5-50.

KANE, EDWARD J. AND UNAL, HALUK. “Change
in Market Assessments of Deposit-Institution
Riskiness,” J. Finan. Services Res., June 1988,
1(3), pp. 207-29.

LANEN, WILLIAM N. AND THOMPSON, REX.
“Stock Price Reactions as Surrogates for the
Net Cash-Flow Effects of Corporate Policy De-
cisions,” J. Ace. Econ., Dec. 1988, 10(4), pp.
311-34.

LINTNER, JOHN. “The Valuation of Risky Assets
and the Selection of Risky Investments in Stock
Portfolios and Capital Budgets,” Rev. Econ.
Stat., Feb. 1965, 47(1), pp. 13-37.

MACKINLAY, A. CRAIG. “On Multivariate Tests of
the CAPM,” |. Finan. Econ., June 1987, 18(2),
pp. 341-71.

MALATESTA, PauL H. AND THOMPSON, REX.
“Partially Anticipated Events: A Model of Stock
Price Reactions with an Application to Corpo-
rate Acquisitions,” J. Finan. Econ., June 1985,
14(2), pp. 237-50.

MANNE, HENRY G. “Mergers and the Market for
Corporate Control,” . Polit. Econ., Apr. 1965,
73(2), pp. 110-20.

MCQUEEN, GRANT AND ROLEY, VANCE. “Stock
Prices, News, and Business Conditions,” Reuv.
Finan. Stud., 1993, 6(3), pp. 683-707.

MIKKELSON, WAYNE H. AND PARTCH, MEGAN,
“Valuation Effects of Security Offerings and the
Issuance Process,” J. Finan. Econ., Jan./Feb.
1986, 15(1/2), pp. 31-60.

MITCHELL, MARK L. AND NETTER, JEFFRY M.
“The Role of Financial Economics in Securities
Fraud Cases: Applications at the Securities and
Exchange Commission,” Business Lawyer, Feb.
1994, 49(2), pp. 545-90.

MORSE, DALE. “An Econometric Analysis of the
Choice of Daily Versus Monthly Returns In
Tests of Information Content,” J. Acc. Res.,
Autumn 1984, 22(2), pp. 605-23.

MYERS, JOHN H. AND BAKAY, ARCHIE ]. “Influ-
ence of Stock Split-Ups on Market Price,” Har-
vard Bus. Rev., Mar. 1948, 26, pp. 251-55.

MYERS, STEWART C. AND MAJLUF, NICHOLAS S.
“Corporate Financing and Investment Deci-
sions When Firms Have Information That In-
vestors Do Not Have,” |. Finan. Econ., June
1984, 13(2), pp. 187-221.

PATELL, JAMES M. “Corporate Forecasts of Earn-
ings Per Share and Stock Price Behavior: Em-
pirical Tests,” J. Acc. Res., Autumn 1976, 14(2),
pp. 246-76.

PRABHALA, N. R. “Conditional Methods in Event
Studies and an Equilibrium Justification for Us-
ing Standard Event Study Procedures.” Work-
ing Paper. Yale U, Sept. 1995.

RITTER, JAY R. “Long-Run Performance of Initial
Public Offerings,” J. Finance, Mar. 1991, 46(1),
pp- 3-27.

ROSs, STEPHEN A. “The Arbitrage Theory of
Capital Asset Pricing,” J. Econ. Theory, Dec.
1976, 13(3), pp. 341-60.

SCHIPPER, KATHERINE AND THOMPSON, REX.
“The Impact of Merger-Related Regulations
on the Shareholders of Acquiring Firms,”
J. Acc. Res., Spring 1983, 21(1), pp- 184-
221.

. “The Impact of Merger-Related Regula-

tions Using Exact Distributions of Test Statis-

ti;s,” J. Acc. Res., Spring 1985, 23(1), pp. 408-

15.

SCHOLES, MYRON AND WILLIAMS, JosEpPH T.
“Estimating Betas from Nonsynchronous Data,”
J. Finan. Econ., Dec. 1977, 5(3), pp. 309-
27.

SCHWERT, G. WILLIAM. “Using Financial Data to
Measure Effects of Regulation,” J. Law Econ.,
Apr. 1981, 24(1), pp. 121-58.

SHARPE, WILLIAM F. “Capital Asset Prices: A
Theory of Market Equilibrium Under Condi-
tions of Risk,” J. Finance, Sept. 1964, 19(3), pp.
425-42.,

. Portfolio theory and capital markets. New
York: McGraw-Hill, 1970,

SHARPE, WILLIAM F.; ALEXANDER, GORDON J.
AND BAILEY, JEFFERY V. Investments. Fifth
Ed. Englewood Cliffs, NJ: Prentice-Hall,
1995.

WHITE, HALBERT. “A Heteroskedasticity-Consis-
tent Covariance Matrix Estimator and a Direct
Test for Heteroskedasticity,” Econometrica,
May 980, 48(4), pp. 817-38.

This content downloaded from
162.138.210.3 on Fr1, 08 Jul 2022 17:27:38 UTC
All use subject to https://about.jstor.org/terms





