research’
affiliates

Episode 11

FINTECH: INVESTOR'S

I'RIEND OR FOE? PART 1

For more information about the topic of this
Conversation, we refer you to

March 10, 2020

Cam Harvey cuts through the fanfare on

Blockchain Business Models
Cam Harvey

cryptocurrencies, one of the most popular

View course at:

topics from RA advisor events. He begins httpsi/wwwcoursera.org/learn/block:

chain-business-models

with a brief explanation of his views on the
advantages of blockchain technology.

Campbell Harvey, PhD Partner & Senior Advisor,

Research Affiliates, and Professor, Duke University

John West, CFA Partner, Executive Office,

Research Affiliates a C()nversations

More in this series available at www.researchaffiliates.com/conversations



~ .
a COI’IVQI'S&UOHS FINTECH: Investor’s Friend or Foe? Part 1

John Hi, I'm John West, one of the partners at Research Affiliates. Today, I'm joined by one of my fellow
partners at the firm, our senior advisor, as well as a professor at Duke University, Cam Harvey. Cam,
welcome.

Cam Thank you.

John Cam, today we're going to discuss some of the issues related to cryptocurrencies, robo—the rise

of the robo revolution—as well as another investment | know you've done a lot of work with—gold,
as an alternative to fiat currency. So with that, let's get started with cryptocurrencies. One of our
most popular talks, ever, at many Research Affiliates advisor events has been your discussion on
cryptocurrencies, which | believe is your introductory lecture to your course on cryptocurrencies at
Duke. Maybe you can tell us a little bit, being an early advocate of cryptocurrencies, where we are
today and how you see that playing out.

Cam Let me first qualify the word advocate. | have taught a course for the last six years on blockchain technology.
This technology involves a potential revolution in innovation in many different aspects of industry. One
component of that is cryptocurrency. In my course, | talk about the hype behind this and I try to cut through
that hype. There are some really good ideas here, but there are also some really bad ideas. | do recollect
giving the talk at the RA Advisor Symposium, so | include a very broad definition of student. | just try to help

students navigate this space, which is very complex.

So let me try to describe what we're talking about and give an overview as to where we've been. Number
one, what is blockchain? It is a distributed database. A centralized database is controlled by one entity; it
resides on a central server, and the entity can edit the database. But blockchain is a distributed database—
residing on multiple servers and controlled by no one entity. In the graph on the far right side, each one of
those dots is a node. And each one of those dots has a copy of the database. So, the technology removes the
single point of failure. The degree of transparency is a choice within this technology.
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And one crucial idea is that this database is immutable. Once you put something in the database, it's there
forever. So, think about an Excel spreadsheet with 200 rows of data. We can easily go back and edit row
100. With blockchain technology, we can't do that. Row 100 is there forever. We can add a new row, row
201, but whatever is in the past remains.

We can do this with cryptography, where we divide the database into blocks, or sheets. At the end of each of
these subsheets or blocks, there's a fingerprint unique to the data in that block. That fingerprint is repeated
as the first line of the next block. And that's why it's called blockchain. There's a commonality. The last line
is identical to the first line of the next block.
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The reason this database is immutable is that if anybody went in to change a block, to edit the data, say, to
edit row 100, then the fingerprint is altered at the bottom of the block. It wouldn't match the fingerprint
at the top of the next block. The network sees this. And given that there are many different copies of the
correct block, the network will replace the corrupted block with the correct block so the last line equals the
first line. It's a very interesting technology; consider all the possibilities. Having this immutable database
allows us to establish a registry of the truth. That might be that | own this piece of land. Nobody can edit it.
The government can't do it. The bank can't do it. It is set in stone.

It also allows us to easily transact. | can add a row, row 201, where | sign over my ownership of the land to
you, and we're done. | don’t control it anymore; you do. And it's there forever. This idea of verification of
ownership and the efficient transfer of ownership are the main advantages of this technology.
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But it's controversial. Initially when the cryptocurrencies, like bitcoin, came out, they were used for illegal
transactions. And not so long ago, people are saying—for example, Jamie Dimon—that bitcoin will eventually
blow up. It's a fraud. When | saw this, | thought it was interesting because bitcoin’s a computer program.
Right? It's not a company. There's no CEO, no board of directors. It's a program and there is no central person
controlling the program. How can the program be a fraud? And he took a lot of heat over this remark.

All of the major banks, essentially, will be issuing their own cryptocurrency. It makes a lot of sense. It's
great for investors because it reduces cost. The speed becomes a matter of seconds, rather than days, to do
transfers. While most are generally familiar with bitcoin, there are hundreds of other cryptocurrencies. In
addition, currencies like bitcoin are very difficult to value—and extremely volatile. But that’s just the first
class of cryptocurrencies.

The second class is what | call distributed computational tokens. These blockchains allow you to run a
computer program in them. You can have if/then statements. Think of a derivatives’ payoff. If the stock is
above $100, you will pay out. These are basically computational platforms that can do financial transactions.

There are also utility tokens. These are fairly easy to value. For example, storage. The basic idea is the
following. Many desktop computers have a huge amount of unused storage. Someone might have a two-
terabyte drive, but are only using 500 gigabytes. Why not rent out one terabyte? They are paid in a coin
called Storj and can sell the Storj for US dollars. There’s an active market for Storj.

And, on the other side, let's say you want more disk storage. You can go into the network and pay with this
token, because you can value it directly; the comparable is AWS Cloud Service. There's a price for storage
on AWS, a price that closely mimics that, in terms of this technology. It's distributed storage. It's a very good
idea. There are many other tokens like that.

There are also security tokens. This is very simple. Think of the following. Indeed, one of my student’s
projects dealt with this. Suppose you want to buy a share of Berkshire Hathaway. It's pretty expensive, over
$300,000 before the late February 2020 correction. Why not create a token collateralized with Berkshire
Hathaway stock? Then an investor can buy $0.25 worth of the stock. An investor could have a diversified
portfolio of tens of thousands of assets in very small pieces.

The last category is stable coins. Even within this category, there is a lot of diversity. For example, the JPM
Coin is a stable coin. It's collateralized with US dollars and is called a fiat-collateralized coin. Facebook with
their Libra initiative wants to do the same thing. They're in the unique position of having billions of users just
ready to go, but there are regulatory issues. Many policymakers are wary of Facebook, but Libra is a similar
idea to JPM Coin. The coins are collateralized with natural assets, like gold. Instead of actually holding the
gold or holding a gold ETF, you have a token that represents a certain amount of gold.

And a very interesting option is a stable coin that's collateralized with crypto. It's the MakerDAO Dai coin,
which is remarkably stable even though it's collateralized, specifically it is overcollateralized, with other
cryptos. And, of course, we will eventually have national crypto fiat. We haven't seen these emerge yet, but
itis obvious all the central banks are working on these digital initiatives. There is already an acronym, CBDC
(central bank digital currency). It's just a matter of time before we actually get there.
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Disclosure  The material contained in this document is for
general information purposes only. Itis not intended
as an offer or a solicitation for the purchase and/or sale of any security,
derivative, commodity, or financial instrument, nor is it advice or a recom-
mendation to enter into any transaction. Research results relate only to
a hypothetical model of past performance (i.e., a simulation) and not to
actualresults or historical data of any asset management product. Hypo-
thetical investor accounts depicted are not representative of actual client
accounts. No allowance has been made for trading costs or manage-
ment fees, which would reduce investment performance. Actual results
may differ. Simulated data may have under-or-over compensated for the
impact, if any, of certain market factors. Simulated returns may not reflect
the impact that material economic and market factors might have had
on the advisor's decision-making if the adviser were actually managing
clients" money. Simulated data is subject to the fact that it is designed with
the benefit of hindsight. Simulated returns carry the risk that the perfor-
mance depicted is not due to successful predictive modeling. Simulated
returns cannot predict how an investment strategy will perform in the
future. Simulated returns should not be considered indicative of the skill of
the advisor. Investors may experience loss. Index returns represent back-
tested performance based onrules used in the creation of the index, are not
a guarantee of future performance, and are not indica-tive of any specific
investment. Indexes are not managed investment products and cannot be
invested in directly. This material is based on information that is considered
to be reliable, but Research Affiliates™ and its related entities (collectively
“Research Affiliates”) make this information available on an “as is” basis
without a duty to update, make warranties, express or implied, regarding
the accuracy of the information contained herein. Research Affiliates is
not responsible for any errors or omissions or for results obtained from
the use of this information. Nothing contained in this material is intended
to constitute legal, tax, securities, financial or investment advice, nor an
opinion regarding the appropriateness of any investment. The information
contained in this material should not be acted upon without obtaining
advice from a licensed professional. Research Affiliates, LLC, is an invest-
ment adviser registered under the Investment Advisors Act of 1940 with
the U.S. Securities and Exchange Commission (SEC). Our registration as
an investment adviser does not imply a certain level of skill or training.

Investors should be aware of the risks associated with data sources and
quantitative processes used to create the content contained herein or
the investment management process. Errors may exist in data acquired
from third party vendors, the construction or coding of indices or model
portfolios, and the construction of the spreadsheets, results or informa-
tion provided. Research Affiliates takes reasonable steps to eliminate or
mitigate errors, and to identify data and process errors so as to minimize
the potential impact of such errors, however Research Affiliates cannot
guarantee that such errors will not occur. Use of this material is condi-
tioned upon, and evidence of, the user's full release of Research Affiliates
from any liability or responsibility for any damages that may result from
any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™,
RAE™, and the Research Affiliates™ trademark and corporate name and
all related logos are the exclusive intellectual property of Research Affili-
ates, LLC and in some cases are registered trademarks in the U.S. and other
countries. Various features of the Fundamental Index™ methodology,
including an accounting data-based non-capitalization data processing
system and method for creating and weighting an index of securities, are
protected by various patents, and patent-pending intellectual property of
Research Affiliates, LLC. (See all applicable US Patents, Patent Publications,
Patent Pending intellectual property and protected trademarks located
at http://www. researchaffiliates.com/Pages/legal.aspx, which are fully
incorporated herein.) Any use of these trademarks, logos, patented or
patent pending methodologies without the prior written permission of
Research Affiliates, LLC, is expressly prohibited. Research Affiliates, LLC,
reserves the right to take any and all necessary action to preserve all of its
rights, title, and interest in and to these marks, patents or pending patents.

The views and opinions expressed are those of the author and not neces-
sarily those of Research Affiliates, LLC. The opinions are subject to change

without notice.
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