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Preface
This book is first and foremost about value investment—
treating stock as part ownership of a business valued
through analysis of fundamental financial statement data.
Benjamin Graham established the principles of value
investing more than 75 years ago. Today, they are widely
employed in the investment industry and generally
accepted in academia. Its success as an investment
philosophy is largely due to the investment performance of
Graham's most famous student, Warren Buffett, whose
shareholder letters have inspired multitudes to follow in his
footsteps. Despite the widespread adoption of the
philosophy, the exponential growth in computing power,
and the ubiquity of financial data, the value phenomenon
persists. It seems to defy logic. Why does the efficient
market leave a free lunch on the table? The best answer is
that the value phenomenon persists for the same reason it
existed when Graham first conceived it: human beings
behave irrationally. While investment tools have advanced,
humans remain all too human, subject to the same
cognitive biases that have plagued us since time
immemorial. We may not be able to conquer these intrinsic
behavioral weaknesses, but we can adapt our investment
process to minimize them. The means to do so is the second
aspect of this book: quantitative investment.
While the term quantitative likely conjures images of
complex equations churned by powerful computers, it's
best understood as the antidote to behavioral error. Our
apparatus for reasoning under conditions of uncertainty is
faulty, so much so that we are often entirely unaware of
how imperfect it is because it blinds us to our failure. We
are confidently incompetent. We need some means to



protect us from our cognitive biases, and the quantitative
method is that means. It serves both to protect us from our
own behavioral errors and to exploit the behavioral errors
of others. The model does need not be complex to achieve
this end. In fact, the weight of evidence indicates that even
simple statistical models outperform the best experts. It
speaks to the diabolical nature of our faulty cognitive
apparatus that those simple statistical models continue to
outperform the best experts even when those same experts
are given access to the models' output. This is as true for a
value investor as it is for any other expert in any other field
of endeavor.
This book is aimed at value investors. It's a humbling and
maddening experience to compare active investment
results with an analogous passive strategy. How can it be
that so much effort appears to be wasted? (We use the
word wasted euphemistically. A more honest expression
might be “value destroying.”) The likely reason is that
active managers unconsciously—but systematically—
introduce cognitive biases into the portfolio, and these
biases lead to underperformance. It's not, however, our
destiny to do so. There are several quantitative measures
that lead to better performance, and these metrics will be
familiar to any value investor: enhancing the margin of
safety, identifying the highest-quality franchises, and
finding the cheapest stocks. We canvass the research in
each, test it in our own system, and then combine the best
ideas in each category into a comprehensive quantitative
value strategy. It's not passive indexing. It's active value
investing performed systematically.
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PART ONE 
The Foundation of Quantitative Value
This book is organized into six main parts. Part One sets
out the rationale for quantitative value investment and
introduces our checklist. In it we examine several simple
quantitative value strategies to illustrate some key
elements of the investment process. In Part Two we discuss
how to avoid stocks at high risk of sustaining a permanent
loss of capital—those suffering from financial statement
manipulation, fraud, and financial distress. Part Three
contains an examination of the indicia of high-quality
stocks—an economic franchise and superior financial
strength. We go bargain hunting in Part Four, looking for
the price ratios that best identify undervalued stocks and
lead to the best risk-adjusted investment performance. We
look at several unusual implementations of price ratios,
including long-term average price ratios and price ratios in
combination. Part Five sets out a variety of signals sent by
other market participants. There we look at the impact of
buybacks, insider purchases, short selling, and buying and
selling from institutional investment managers like activists
and other fund managers. Finally, in Part Six we build and
test our quantitative value model. We study the best way to
combine the research we've considered into a cohesive
strategy, and then back-test the resulting quantitative value
model.



CHAPTER 1 
The Paradox of Dumb Money

“As they say in poker, ‘If you've been in the game 30
minutes and you don't know who the patsy is, you're the
patsy.'”

—Warren Buffett (1987)

In the summer of 1968, Ed Thorp, a young math professor
at the University of California, Irvine (UCI), and author of
Beat the Market: A Scientific Stock Market System (1967),
accepted an invitation to spend the afternoon playing
bridge with Warren Buffett, the not-yet-famous “value”
investor. Ralph Waldo Gerard hosted the game. Gerard was
an early investor in Buffett's first venture, Buffett Partners,
and the dean of the Graduate School at UCI, where Thorp
taught. Buffett was liquidating the partnership, and Gerard
needed a new manager for his share of the proceeds.
Gerard wanted Buffett's opinion on the young professor
and the unusual “quantitative” investment strategy for
which he was quietly earning a reputation among the
members of the UCI community.
Gerard had invested with Buffett at the recommendation of
a relative of Gerard's who had taught Buffett at Columbia
University: the great value investment philosopher,
Benjamin Graham. Graham had first published the value
investor's bible, Security Analysis, along with David Dodd,
in 1934.1 He was considered the “Dean of Wall Street,” and
regarded Buffett as his star pupil. Graham's assessment
would prove to be prescient.
By the time Thorp met Buffett in 1968, Buffett had
established an exceptional investment record. He had
started Buffett Partners 12 years earlier, in 1956, at the



tender age of 26, with initial capital of just $100,100.
(Buffett joked that the $100 was his contribution.) By 1968,
Buffett Partners controlled $100 million in capital, and
Buffett's share of that was $25 million.2 For the 12 years
between 1956 and 1968, Buffett had compounded the
partnership's capital at 30 percent per year before his fees,
which were 25 percent of the gain over 6 percent per year.
Investors like Gerard had compounded at an average of 24
percent a year. Before taxes, each original dollar invested
in Buffett's partnership had grown to more than $13. Each
of Buffett's own dollars, growing at the greater prefee
annual rate of 30 percent became before taxes over $23. By
1968, however, Buffett was having difficulty finding
sufficiently undervalued securities for the partnership, and
so had decided to wind it up. This had led Gerard to find a
new manager, and Gerard hoped Thorp was the man. He
wanted to know if Thorp's unusual quantitative strategy
worked, and so, at Gerard's behest, Thorp found himself
sitting down for a game of bridge with Buffett.
Buffett is a near world-class bridge player. Sharon Osberg,
international bridge player and regular professional
partner to Buffett, says, “He can play with anyone. It's
because of his logic, his ability to solve problems and his
concentration.”3 Says Buffett, “I spend 12 hours a week—a
little over 10 percent of my waking hours—playing the
game. Now I am trying to figure out how to get by on less
sleep in order to fit in a few more hands.”4 Buffett
presented a daunting opponent. Thorp observed of Buffett's
bridge playing5:



Bridge players know that bridge is what mathematicians
call a game of imperfect information. The bidding, which
precedes the play of the cards, conveys information
about the four concealed hands held by the two pairs of
players that are opposing each other. Once play begins,
players use information from the bidding and from the
cards as they are played to deduce who holds the
remaining as yet unseen cards. The stock market also is
a game of imperfect information and even resembles
bridge in that they both have their deceptions and
swindles. Like bridge, you do better in the market if you
get more information, sooner, and put it to better use.
It's no surprise then that Buffett, arguably the greatest
investor in history, is a bridge addict.

Thorp was no stranger to the card table either. Before he
figured out how to beat the market, Thorp wrote Beat the
Dealer, the definitive book on blackjack card counting.
William Poundstone recounts the story of Thorp's foray into
card counting in his book, Fortune's Formula.6 In 1958,
Thorp had read an article by mathematician Roger Baldwin,
who had used U.S. Army “computers”—which actually
meant “adding machines” or the people who operated them
—to calculate the odds of various blackjack strategies in an
effort to find an optimal strategy. Over three years, he and
three associates found that by using an unusual strategy
they could reduce the house edge in blackjack to 0.62
percent. Amazingly, prior to their paper, nobody, including
the casinos, knew the real advantage held by the house.
There were simply too many permutations in a card deck of
52 to calculate the casino's edge. “Good” players of
blackjack, other writers had claimed, could get the house's
edge down to 2 or 3 percent. Baldwin's strategy, by
reducing the house edge to 0.62 percent, was a huge leap
forward. The only problem, as far as Thorp could see, was



that Baldwin's strategy still lost money. He was convinced
he could do better.
Thorp's key insight was that at the time blackjack was
played using only one deck and it was not shuffled between
hands. In the parlance of the statistician, this meant that
blackjack hands were not “independent” of each other.
Information gleaned in earlier hands could be applied in
subsequent hands. For example, in blackjack, aces are good
for the player. If the dealer deals a hand with three aces,
the player knows that only one ace remains in the deck.
This information would lead the player to view the deck as
being less favorable, and the player could adjust his or her
betting accordingly. Thorp used MIT's mainframe computer
to examine the implications of his observation and found
something completely counterintuitive—the “five” cards
had the most impact on the outcome of the hands
remaining in the deck. Fives are bad for the player and
good for the house. Thorp realized that by simply keeping
track of the five cards, the player could determine the
favorability or otherwise of the cards remaining in the
deck. Thorp found that his improved strategy gave the
player an edge of 0.13 percent. That small edge, Thorp
reasoned, given enough hands, could add up to a lot of
money. He published his new strategy first in a paper and
then subsequently as Beat the Dealer in 1962, which went
on to become a classic in gambling literature. The book
detailed how Thorp had used his card-counting strategy for
a period of several years, making $25,000 in the process.
The casinos didn't like players counting cards to gain an
edge. They immediately started taking “counter-measures,”
including adding more decks, randomly shuffling the cards,
using “mechanics” (dealers who cheated by manipulating
the cards in the deck), threatening Thorp with physical
harm, and then simply barring him from the casinos. By
1964, Thorp no longer found blackjack fun or profitable. He



had found a new obsession, the stock market, and he was
already hunting for an edge.
Thorp started working on the key element of what would
become his quantitative investment strategy when he
moved to UCI in 1964.7 There he met Sheen Kassouf,
another professor at UCI, who had been working on the
same problem: how to value a warrant, an unusual security
that converted into stock on a certain event. They started
meeting together once a week in an effort to solve the
warrant valuation conundrum. Thorp found the answer in
an unlikely place. In a collection of essays called The
Random Character of Stock Market Prices (1964), Thorp
read the English translation of a French dissertation
written in 1900 by a student at the University of Paris,
Louis Bachelier. Bachelier's dissertation unlocked the
secret to valuing warrants: the so-called “random walk”
theory. As the name suggests, the “random walk” holds that
the movements made by security prices are random. While
it might seem paradoxical, the random nature of the moves
makes it possible to probabilistically determine the future
price of the security.
The implications of the random walk theory are profound,
and they weren't lost on Thorp. He saw that he could apply
the theory to handicap the value of the warrant. Where the
warrant's price differed from Thorp's probabilistic
valuation, Thorp recognized that an opportunity existed for
him to trade the warrant and the underlying stock and to
profit from the differential. While any given warrant might
expire worthless, given a large enough portfolio of
warrants Thorp was likely to make money. These two
insights—a probabilistic approach to valuation and the
construction of portfolios large enough to capture the
probabilities—formed the bulwark of Thorp's “scientific
stock market system,” one of the most consistently


