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PREFACE

AT THE CONCLUSION of a conference in 2011 honoring the contributions of
Harry Markowitz to the world of finance, one of the conference organizers
speculated what the investment world would be like without Markowitz’s
contribution to portfolio theory. Imagine, the organizer wondered, if
Markowitz had approached the great investor, Warren Buffett, asking for
advice on how to invest. Buffett’s likely response would be “Give me your
money, and I’ll manage it.” Clearly, given his track record, Buffett would
have done an exceptional job. But where would that have left other
investors, ones who weren’t so fortunate to have Buffett as their money
manager? Now imagine if Buffett were to approach Markowitz, asking
“What could you do to help me?” Markowitz’s response would be “Here is
a framework and an approach for portfolio management.”

We readily acknowledge the investment success of Buffett, John
Templeton, Peter Lynch, David Shaw, Jim Simons, George Soros, and many
other great investors whose styles and approaches to investment aren’t
easily replicated. However, the academic financial research by Markowitz
as well as his fellow Nobel laureates such as James Tobin, Paul Samuelson,
Bill Sharpe, Myron Scholes, Bob Merton, Gene Fama, and Bob Shiller and
by other exceptional researchers has created a framework and repeatable
process for investors that has led to the democratization of investment
management. This book is about their contributions to portfolio
management.

Is there a Perfect Portfolio of assets for investors, one that offers the
ideal mix of risk and reward? Over the past decade of our journey, we asked
this question to ten prominent iconic figures and thought leaders in the
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industry—Harry Markowitz, Bill Sharpe, Gene Fama, Jack Bogle, Myron
Scholes, Bob Merton, Marty Leibowitz, Bob Shiller, Charley Ellis, and
Jeremy Siegel—and their answers were both expected and unexpected. Our
pioneers, while admittedly not a diverse group (and, as you’ll see in the
chart in a few pages, a group with many interconnections), were reflective
of the field at the time. Thankfully, the investment community is much
more diverse today, and we hope our book will inspire an even more
diverse group of pioneers in the next generation. While we may never reach
such an elusive and shifting target as the Perfect Portfolio in the constantly
evolving world of investment, this book is about the people and their
pursuit of such a portfolio. Like John Locke’s “constant pursuit of true and
solid happiness,” we examine how academic and practitioner research has
contributed to the evolution and understanding of what the Perfect Portfolio
might look like and the key lessons learned from it.

As individual investors and professional portfolio managers alike search
for the right mix of investments that will provide as high an expected return
as possible for a given level of risk, they face a number of important
questions:

What do we really mean by diversification, and why is it important?
How should we combine riskless assets such as Treasury bills with
risky assets such as stocks?
Should investors simply invest in index funds, or should they actively
manage a portfolio?
How important are security selection and market timing?
How should performance be measured?
How important are foreign versus domestic investments?
What are derivative securities, and what role do such nontraditional
assets play?
How important are different equity styles, such as small cap and value?
How should one approach investing when other investors may not be
acting rationally?
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In Pursuit of the Perfect Portfolio provides insight into these questions
and more. We examine the key contributions to portfolio management in
these areas from both academic researchers and industry-leading
practitioners. We’re writing for a general audience—including novice and
professional investors alike—as well as those taking investment or portfolio
management courses. We review the intellectual history and evolution of
portfolio management by highlighting and explaining the key contributions
of some of its most significant researchers over the past seventy years—the
era known as modern portfolio theory. We have added color and context
through interviews—which took place in San Diego, Monterey, San
Francisco, New York, Cambridge, Chicago, Malvern, and Philadelphia—
with a different academic or industry thought leader featured in each
chapter. We integrate the lessons learned from our interviews with these key
portfolio management players in the concluding chapter and present an
investing checklist to help you develop your own investment philosophy so
you can determine the Perfect Portfolio that’s right for you.

In Pursuit of the Perfect Portfolio comes with an important investment
disclaimer: we aren’t providing you with financial advice! (The “we” refers
to Princeton University Press, the authors, and the interview subjects.) Our
intent is to inform and entertain, providing you with general information
and opinions, not legal, tax, investment, financial, or other advice. We can’t
guarantee the book is error-free or will be useful to everyone. Some of our
interviews took place a while ago, so the relevance of the information is
subject to change. The information, opinions, and views contained in this
book have not been tailored to the investment objectives of any one
individual. All investment strategies and investments involve risk of loss.
Any reference to an investment’s past or potential performance isn’t a
recommendation or a guarantee of any specific outcome. We strongly
encourage you to consult with a financial professional for the purpose of
assessing whether the ideas or strategies discussed in this book are suitable
to you based on your own personal financial objectives, needs, and risk
tolerance. We wish you all the success in your investments, but any losses
are yours alone.
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As in any such endeavor, we wish to acknowledge the important
contributors on whose inputs and insights we have relied while stressing
that any inadvertent errors are our own. We thank Jayna Cummings for
carefully reviewing our preliminary drafts and general editorial support, Jeff
Silberman for helpful suggestions, John Cochrane for exhaustive and
insightful comments that greatly improved this book, Will Goetzmann for
offering his unique historical perspective on chapter 1, Michael Nolan and
John Bogle Jr. for comments related to chapter 5, senior editor Joe Jackson
as well as Jackie Delaney, Josh Drake, and the excellent team at Princeton
University Press, and Deborah Grahame-Smith and Yvonne Ramsey at
Westchester Publishing Services. We are grateful to MaryEllen Oliver for
proofreading the manuscript and Alexandra Nickerson for preparing the
index. Thanks also to Gifford Fong, editor of Journal of Investment
Management, who organized a conference that included many of our
interviewees, which helped to spark the idea for this book. We’re
particularly indebted to Jack Bogle, Charley Ellis, Gene Fama, Marty
Leibowitz, Harry Markowitz, Bob Merton, Myron Scholes, Bill Sharpe,
Bob Shiller, and Jeremy Siegel for their research and teaching, for inspiring
us throughout our careers with their intellectual leadership, and for devoting
their valuable time in interviews with us and reviewing their chapters.

We hope you enjoy the journey as much as we have!

Andrew W. Lo and Stephen R. Foerster
Cambridge, Massachusetts, and London, Ontario
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1
A Brief History of
Investments

Mesopotamia and the Dawn of Investing
The art of investing has been practiced since the dawn of Homo
economicus. Investing in its earliest form can be linked to the risk/reward
decisions of long-distance trading. During the late Pre-Pottery Neolithic
period in the prehistoric Middle East, between 9500 and 8500 BCE, settled
village life emerged. Settlers from the Jordan Valley engaged in the long-
distance trade of obsidian, domesticated wheat, and sheep with the people
of the Central Anatolian Plateau and the Zagros-Taurus arc in what is now
modern-day Turkey.1 The enterprising traders of this period faced
significant dangers in these commercial treks, making risk/reward decisions
every day they continued in their quest for economic profit. Thanks to some
very savvy investment decisions on the part of these merchants, long-
distance trade flourished like never before, spanning a distance of fifteen
hundred miles and involving a striking variety of raw materials.

If we think of a portfolio in a broad sense, as capital that’s saved or
invested for a future purpose, then recent evidence suggests that these Pre-
Pottery Neolithic settlers treated grain the way we would treat a portfolio
today. Food storage is a vital component of economic development.
Twenty-first-century excavations near the Dead Sea in Jordan uncovered
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strong evidence of sophisticated granaries even before the domestication of
plants.2 This evidence suggests that the settlers were able to reduce seasonal
food risks and settle in a particular area for more than one season a year.
These storage facilities, a break from earlier periods, represented a critical
form of risk management, allowing the settlers to smooth their
consumption, ensure against droughts, and plan for the next sowing season.

Investing is also directly linked to the time value of money, the notion
that a dollar today is worth more than a dollar tomorrow. Investing is really
about moving economic value across time—for instance, providing an
entrepreneur with a needed source of cash today in return for a promise to
share in future profits. Even before writing was invented, accounting still
played an important role, since it was critical to have a record of
transactions and contracts between two parties. Evidence for accounting in
the form of commodity record keeping may extend back to 7000 BCE,
based on the interpretation of the use of tokens—about the size of board
game pieces—in the early urban settlements of Mesopotamia.3 What these
tokens were used for wasn’t initially clear to archaeologists, but one
archaeologist eventually recognized that old Uruk tablets dating back to
3100 BCE, complete with cuneiform writing, also contained pictographs of
these very tokens. For example, the symbol for food evolved from a token
shaped like a dish. Most pictographs represented everyday commodities
such as sheep and loaves of bread. Virtually all of these old tablets were
accounting records or contracts presumably used by some kind of central
authority, such as a temple, to account for what goods were coming in and
going out of the temple.

These tablets also provide us with records of ancient loans. For example,
a Sumerian record from around 2400 BCE may be the oldest known
personal loan: Ur-garima lent Puzur-Eshrat forty grams of silver and nine
hundred liters of barley.4 Around that time the first known surety bond was
issued, with a second party guaranteeing repayment if the first party failed
to reimburse the lender. A stone tablet written in cuneiform characters
indicates that such a bond, guaranteeing the payment of grain, was issued in
Nippur in Mesopotamia. The bond was drawn up by a scribe, included the
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names of four witnesses, and, typically for its time, was executed in
triplicate.5

Other ancient records indicate more complex business arrangements,
including forerunners to what we think of as modern financial instruments.
For example, a type of derivative contract actually dates back to 1900 BCE.
Derivatives are named because their prices are derived from some
underlying security, such as the price of a commodity. The first known
derivatives contracts—what today would be called futures contracts—were
written in Mesopotamia in cuneiform script on clay tablets and involved the
future delivery of goods, often combined with loans. One such contract was
between a merchant, Magrattum Akshak-shemi, and his client, Damqanum,
agreeing to the future exchange of thirty planks of wood of specified
lengths.6

When famed archaeologist Sir Leonard Woolley excavated the
Mesopotamian city of Ur, one of his startling discoveries was of the earliest
known financial district, along with the possible birth of the bond trading
market. Woolley discovered that in 1796 BCE an educated businessman
named Dumuzi-gamil along with his partner, Shumi-abiya, borrowed five
hundred grams of silver from another businessman, Shumi-abum. Dumuzi-
gamil agreed to return his share of the silver in five years—a relatively
long-term loan—at an annual rate of interest of 3.8 percent.7 But rather than
simply hold on to the loan, Shumi-abum turned around and sold it to some
well-known merchants, who successfully collected it when the loan was
due, thus indicating a market for bond trading. The Ur documents suggest
that there was a liquid market for such personal promissory notes.
Reflecting the principles of time value of money, Dumuzi-gamil likely used
the loan as a productive source of immediate cash to finance his
entrepreneurial venture as a bread distributor. He also used some of the
funds to act as a banker, lending at a monthly interest rate of 20 percent—
which works out to an annual compound rate of almost 800 percent!

Not all investments and trades panned out for everyone. Even centuries
before social media, reputation mattered, and around 1750 BCE a copper
trader in Dilmun named Ea-Nasir certainly didn’t have a good one. In fact,
what are arguably the world’s oldest complaint letters (albeit ones written
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on tablets) cast him in an unflattering light. His career seemed to have
started well, and he was considered a good credit risk while buying and
selling for the palace at Ur. However, many traders’ complaints about the
quality of his copper were uncovered, etched in stone for all eternity. One
man named Nanni was so upset that he covered both sides of an entire
tablet with his complaints: “You have offered bad ingots to my messenger.
… Who am I that you are treating me in this manner—treating me with
such contempt? … You will learn that here in Ur I will not accept from you
copper that is not good.” Archaeological evidence suggests that Ea-Nasir’s
wealth eventually declined, and he was forced to branch out from copper
trading into less lucrative markets such as real estate and secondhand
clothes trading.8

From BCE to CE: Coins, Bonds, Stocks, and More
The lifeblood of any financial system is money. Money acts as a medium of
exchange, allowing for a more efficient system than a world of barter.
Money also acts as both a unit of account that indicates our wealth level and
a store of value that can be saved and used later. To perform these functions,
money needs to be durable, interchangeable, portable, and reliable. While
barter is thought to have been around for at least one hundred thousand
years, the earliest known coins were found by archaeologists in the Temple
of Artemis at Ephesus, in present-day Turkey, and thought to be minted in
600 BCE.9 Made of gold and silver alloy, the coins featured the head of a
roaring lion. Comparing value across historical eras is difficult, but it’s
thought that each coin could buy about ten goats.

Subsequent to the early derivatives in Mesopotamia, another type of
derivatives contract, the call option, was used around 600 BCE in ancient
Greece. Call options allow the buyer the option to buy a particular asset at
an agreed-upon price at a future date. One of the first recorded accounts of
such a transaction is related to the underlying price of olive oil presses. At
the time, olive oil was used for making soap and for cooking and was also
used as fuel for lamps and as a skin softener.10 After several years of poor
harvests, the Greek philosopher and mathematician Thales of Miletus
(known as one of the Seven Sages of Greece) used astronomy to predict an
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upcoming bumper olive crop. During the winter, he negotiated call options
to buy the presses in the spring at their depressed current prices. He bought
all the olive presses he could find from discouraged growers and made a
fortune when the predicted bumper crop arrived. As recounted later by
Aristotle in his famous Politics, Thales “succeeded in proving it is easy for
philosophers to become rich if they so desire, though it is not the business
in which they are really about.”11

In the fourth century BCE, the well-known Greek orator Demosthenes
was grappling with an investment issue. His father, with the same name,
had died owning a furniture factory, a weapons factory, several loan
investments, and other assets—early evidence of an investment portfolio,
believed to be valued at over $11 million today. The estate, however, was
mismanaged by his guardians, so when Demosthenes turned twenty-one, he
took them to court. In his argument, he sought to establish both the original
value of the estate and what it should have been valued at had it been
managed properly, performing what today would be called a net present
value calculation.12 He was successful before the court but ultimately only
received a fraction of the estate’s value.

Since the third century BCE and perhaps earlier, endowment funds had
been established in Greece13 and later in the Roman Empire. The purpose of
an endowment is to collect charitable donations and distribute funds
generated from the endowment’s investments while preserving the capital.
Some of the earliest endowments were used to distribute cash awards to
various tribes at annual celebrations, to pay teachers’ salaries to educate
youths, or to fund oxen sacrifices in religious rites. In some cases the
principal was lent at a rate of 12 percent, although a rate of 10 percent was
common later. As is the case today, there was even a tax angle to
donations.14 Many of the best-known endowments from this period were
structured in such a way that elite and wealthy donors could limit their tax
liabilities by sheltering real estate from possible tax assessment and perhaps
even enhance their private wealth.

Around 221 BCE the standardized bronze coin was introduced to China
by its first emperor, Qin Shi Huangdi, as the first currency of the now-
unified empire and as its only acceptable currency, although archaeological
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records show that similar coins may have been produced hundreds of years
earlier.15 These coins had a standardized weight of half a liang, or about
eight grams. The coins were ring-shaped with a square hole in the middle,
allowing them to be strung together, and continued to be minted until the
end of the empire under Emperor Puyi in 1912. These coins (historically
called “cash” in English) are important, because as with present-day money
they were fiat currency, not backed by any precious metals such as gold but
only having value because of decree and convention.

Once coins became accepted as fiat currency and the weight and type of
metal of the coin were no longer important, it was only a matter of time
until paper currency became accepted. Banknotes, the most common form
of currency today, originated in China during the Tang dynasty (618–907
CE). A banknote or bill is a guaranteed promise to pay the bearer or owner
of the note on demand. Chinese merchants invented the first bill around 800
CE.16 The idea was that a certain amount of currency would be deposited in
a local merchant’s guild, and the merchant would receive a written receipt.
That receipt could then be brought to another town and exchanged for
currency through that guild. The different guilds would periodically settle
the amounts owed, thus avoiding the danger of transporting a lot of cash.
By 841 CE, the government prohibited this custom so as to monopolize the
issue of paper money.

During the Song dynasty (960–1279 CE), under Emperor Zhenzong (r.
997–1022), the world’s first official paper money was designed. Notes were
printed that were worth 1 to 10 guan (or strings) that equaled 1,000 to
10,000 cash equivalents, respectively. Upon redemption, however, only a
portion was actually paid in cash. For example, 1 guan could be redeemed
for 770 cash. Centuries later European explorers such as Marco Polo
introduced the concept of paper money to the Western world. Today, paper
money is ubiquitous. On the front of U.S. paper money is the promise “this
note is legal tender for all debts, public and private,” and on the back is the
statement “in God we trust.” In fact, you are really trusting the U.S.
Treasury and the Federal Reserve to make good on this promise.

The precursor to government bonds—and the first form of public finance
—occurred in Venice in 1172.17 What we think of as bonds today were



18

actually born by accident. The republic of Venice was in a struggle with
Byzantium, the eastern successor to the Roman Empire, over control of the
Adriatic Sea. On fabricated charges that the Venetians had set fire to a
neighborhood in Constantinople, the emperor of Byzantium, Manuel I
Komnenos, created a hostage crisis by seizing Venetian merchants, locking
them in prison, and taking their goods. The doge of Venice, Vitale II
Michiel, needed to quickly build a fleet of ships to wage a war in order to
free the hostages and recover the Venetian property. Due to religious usury
laws, however, loans were illegal.

To fund the fleet, the doge devised a borrowing scheme (technically not
a loan) known as a prestito, like a mandatory tax but with a promise to pay
5 percent interest until the debt was retired. The scheme created a lender-
borrower relationship between the city and its citizens rather than putting
creditor control in the hands of a few investors. The prestiti became quite
popular and were eventually traded frequently in the Rialto Market.
Unfortunately, things failed to go well for the doge. While his fleet of 126
ships was anchored off the coast of Asia Minor, Manuel I Komnenos stalled
for time by promising a negotiated resolution. However, the Venetian fleet
was suddenly ravaged by plague. Thousands died, with only about a quarter
surviving. The mission was cut short, and the survivors returned home in
defeat. When the Venetians saw that the doge had survived but so many
others had perished, a mob chased him down and executed him.
Furthermore, the weakened republic, while continuing to make interest
payments, was never able to retire the principal of the loan.

Public finance became very useful to the expanding European powers.
The first government bonds were issued in Amsterdam in 1517, long before
the Netherlands existed as a country,18 and the first bonds were issued by a
national government in 1694, through the Bank of England, to fund
England’s war against France.19 One of the oldest known perpetual bonds,
paying a set interest rate in perpetuity to whoever holds the bond, was
issued by the Dutch water board of Lekdijk Bovendams in 1648 and written
on goatskin; the money raised was used to pay workers who constructed a
series of piers near a bend in the river to prevent erosion.20 What’s unique
about the bond is that it still pays interest today. One of five known
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