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FOREWORD

Financial decision-making focuses on the relationship between risk and
return and in the case of investing we make decisions that optimally bal-
ance the total risk of a portfolio with its expected return. We seek to max-
imize return or minimize risk while holding the other constant. This way
of looking at the world-—pioneered by Markowitz and culminating in the
Capital Asset Pricing Model of Sharpe, Lintner and Mossin—gives funda-
mental insights into the types of portfolios that investors will optimally
hold. But these theories, while telling us a great deal about what individ-
uals should hold, say nothing about how to acquire them. This is where
Optimal Trading Strategies enters the picture.

For an individual investor the problem of how to acquire a particular
stock is hardly a problem at all. The trading volumes that a typical indi-
vidual investor produces hardly require creative problem solving, so much
so that we could readily compare an individual investor’s trading activity
to spitting in the ocean. On the other hand, institutional investors are often
too big to be overlooked by the market and therefore they should worry—
and indeed do worry—about the costs of acquiring portfolio positions and
selling out of them. These costs—transaction costs—comprise a great deal
of the topics and analysis in this book.

For institutional investors trading into and out of portfolios is not a harm-
less activity—entering the market changes the market, and therefore the deci-
sion to buy or sell a security must include the potential price movements—the
transaction costs—associated with the trade. In simple terms, if I forecast that
a stock will rise from 100 to 103 in the next two weeks but if in acquiring the
position I will move the market so that I pay 101 on average instead of 100,
then my true expected gain on the investment is closer to 2% than the original
3% forecast I made. The movement of the price from 100 to 101 in the act of
buying it is called slippage and forms part of the transaction costs associated
with the trade. This important concept underpins a host of important topics
covered in this book—transaction cost modeling, pre-trade portfolio analysis
and optimal trading strategies among them.

For some time now, sell side Wall Street firms have offered institu-
tional investors the service of portfolio or program trading wherein a trad-
ing desk trades a portfolio of stocks on behalf of a client—the premise
being that the brokerage firm will supply expertise in trade analysis, min-
imization of slippage and perhaps also assume some or all of the risk in
executing the transaction. The aim of a portfolio trader is simple in princi-
ple: buy into or sell out of the portfolio position with the least amount of
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slippage. The problem is balancing two forces that fundamentally oppose
one another in providing an easy solution to the problem. To see this note
that if trading causes slippage, then an obvious preventative step to take
would be to trade more slowly. Slow down the rate of trading and reduce
the magnitude of slippage—that is, reduce the cause that is producing the
effect. This does work, but in slowing down trading one introduces the
second and very important force: market risk.

Take the simple example buying a single stock whose price in the mar-
ket is presently 100. If  need to buy a lot of the stock, I might drive the price
of the stock up so that the average cost becomes 101 or 102. If I slow down
trading by breaking up the big trade into a number of smaller trades in
some way, I might be able to reduce the amount by which I push the mar-
ket price. But in waiting to trade, the price of the stock will almost certainly
move irrespective of my reduced presence in the market, and the price might
move in the opposite direction I want it to. By how much it moves and in what
direction it moves is a mystery to most over very short time horizons, but
that it will move is not in dispute. We can summarize all of this simply:
when it comes to trading, you are dammed if you do and dammed if you don't.

Do trade and push the market.
Don't trade and the market pushes you.

Pushing the market costs you because prices move against you—if
you buy, the stock becomes more expensive as you trade, if you sell buy-
ers pay less. On the other hand, if you don't trade the market may move
against you too. You don’t know for sure that it will, but the possibility
exists and this is what we mean by market risk.

Thus, the decision of how fast to trade—for example in acquiring a
portfolio—depends on what balance we wish to strike between the trans-
action costs and market risk. The decision of how fast to trade boils down
to choosing a path along which to trade—in the case of buying a portfolio
this is simply all of the intermediate steps along the way from not owning
the portfolio to owning it fully. This is a simple qualitative description of
the problem, but it captures most of its salient features.

The quantitative description of the problem goes further. It shows that
most trading paths are simply not worth considering at all. They are not
optimal. They take on too much risk relative to their cost or cost too much rel-
ative to their risk. The quantitative approach demonstrates conclusively that
among all possible paths to acquiring a portfolio certain paths are optimal—
for their given leve] of risk they have the minimum cost or vice versa.

Now, if we think of the trading path as a strategy for acquiring a
portfolio—or for that matter selling one—then we can replace trading
path with the trading strategy and we arrive at the central idea behind
this theory and behind the title of this book. To buy or sell a portfolio
requires a trading strategy and a framework for understanding which
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strategies are good and which are not, and this naturally leads to a host
of questions most of which are discussed, analyzed, and answered in the
chapters herein.

One interesting feature of the work is that it leads naturally to the
notion of an efficient frontier of trading strategies, language that Rob Alm-
gren and I purposefully borrowed from Markowitz’ portfolio selection
and the Capital Asset Pricing Model. This idea, which turns out to be
remarkably useful as a way of understanding the relative merits of differ-
ent trading strategies, works in complete analogy to the Capital Asset Pric-
ing Model. Each strategy has a certain transaction cost and a certain risk.
If you plot all strategies on a graph then what one finds is that they form
a parabola like shape and only those strategies on the boundary of that
shape are optimal. We call this the efficient frontier.

What I have just described forms the core of my own research in this
topic with my collaborator Robert Almgren, and it is discussed and
expanded upon at great length in this terrific new book. For one thing, to
make use of this framework—to understand institutional trading at all—
requires understanding how to model and measure the relationship between
the size of transactions and the amount they push markets—transaction costs.
Understanding transaction costs is critical to evaluating investment perfor-
mance and trading performance—no institutional money manager can
afford not to understand transaction costs. I would say that if one sliced out
everything from this book except the work on transaction costs it would still
be an important contribution to the literature and well worth its price.

But the authors further and give a complete description of optimal
trading strategies and a discussion of the principal bid business, a subject
that has been of considerable interest to me for some time. In fact, I met the
first author of this volume, Robert Kissell, at a conference at Columbia Uni-
versity in 2001 where we each, unbeknownst to the other, were presenting
original research on the question of how to mathematically model this busi-
ness. Finally, the last three chapters should be of interest to any institutional
investor concerned at all about evaluating broker performance.

This book covers a broad stretch of material from the institutionally
important and practical to the particular and mathematical. Any time a
subject arises out of a mathematically intensive theory applied to a practi-
cal problem, the set of potential beneficiaries generally outnumbers those
with the mathematical training to study the original work in its entirety.
Therefore when a work comes along such as this book that carefully devel-
ops and explains the theory and its conclusions while remaining fully
grounded in the important practical details, it should not be overlooked by
anyone wishing to advance their knowledge.

Neil A. Chriss
Managing Director of Quantitative Strategies
S.A.C. Capital Management



PREFACE

The goal of Optimal Trading Strategies is to formulate a mathematical
approach to address those questions and issues that arise during the
implementation phase of the investment cycle—namely, a quantitative
framework to identify, measure, and estimate transaction costs. In this
book we introduce proper mathematical techniques to forecast market
impact cost and timing risk associated with trading strategies. The tech-
niques provide investors with the means to analyze the trade-off between
cost and risk and evaluate alternative strategies to determine the strategy
most appropriate for the fund, and ultimately achieve best execution.

Every day investors are faced with choices pertaining to implement-
ing investment decisions. Hence, they need to understand the cost conse-
quences of their decisions and portfolio returns. Numerous studies have
shown that transaction costs typically comprise the largest quantity of
fund tracking error. Thus, improving fund returns can be accomplished by
exercising proper transaction cost management control.

Up until now, most financial research and literature has focused on
the investment decisions: asset allocation, stock selection, portfolio con-
struction, risk management, performance attribution analysis, an so on. An
abundant quantity of literature and commentary focuses on the decision-
making process (e.g., equities, bonds, cash, derivative products) as well
as ample graduate courses, texts, seminars, and conferences. Furthermore,
an array of investment-related decision models have been thoroughly
studied, tested, modified, and revised. This provides the proper decision-
making tools for managers to specify an appropriate portfolio. However,
the same level of research is missing from the implementation decision
phase of the investment cycle. There is a missing link in the investment
cycle tying the investment decision to execution. Investors have numerous
questions regarding implementation but relatively little information on
how to evaluate implementation decisions. For example, some of the con-
cerns of managers and traders include the following questions: What will
this trade cost? How do we estimate trading costs? How long should exe-
cution take (minutes, hours, days, weeks)? How should the order be
sliced? Should we choose an agency transaction or a principal bid? How
do we evaluate alternative strategies—trade aggressively or passively?
What trading strategy should we employ? How do we measure perfor-
mance? How do I select a broker?

xi
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Optimal Trading Strategies addresses the deficiencies surrounding
transaction cost analysis and implementation decision making. We present
appropriate methodology, framework, and decision-making models to
manage transaction costs through all phases of the investment cycle. We
present cutting-edge techniques to develop optimal trading strategies, risk
aversion, price improvement, and best execution. We show how Almgren
and Chriss’ efficient trading frontier (ETF) can be used to develop appro-
priate trading strategies as well as measure best execution. We introduce
the concept of a capital trade line (CTL) as a means of further improving
the cost profile of a strategy as well as the development of mixed trading
strategies that consist of an allocation between agency and principal. We
introduce the concept of the economic fair value (FV) for a principal bid
from the perspective of investors. Additionally, we focus on developing a
post-trade measurement process that can be used to measure trading costs
and fairly assess execution performance. Finally, we present techniques for
incorporating transaction cost management directly into all phases of the
investment cycle to achieve best execution strategies, preserve asset value,
and increase portfolio returns.

It has often been said that there isno CAPM or Black-Scholes available
for investors to evaluate the implementation of the decision. Our goal is to
bridge the gap between portfolio selection and implementation.



A CKNOWLEDGMENTS

There are several people who have provided significant comments and
contributions and without their help the writing of this book would not
have been possible. Roberto Malamut provided major insight into the
real meaning of the concerns and issues encountered by investors, brokers,
and traders. His problem-solving ability, quantitative knowledge, and
immense insight of optimization techniques played a major role in the for-
mulation and development of much of the framework presented. We
would also like to thank him for his contributions to Chapter 12, Advanced
Trading Techniques. Alexis Kirke played a key role in the early develop-
ment of much of the underlying theory and quantitative process that led
to the development of the ideas and concepts presented in this book. Neil
Chriss and Robert Almgren pioneered much of the early research in the
field. Their contributions have created new disciplines and focus areas
within the financial sciences. They provided extremely helpful comments
along the way. Without their leading edge work, transaction cost analysis
and trading cost estimation could not be at the stage it is today. The Alm-
gren and Chriss efficient trading frontier will truly revolutionize financial
decision-making for years to come. Robert Ferstenberg provided helpful
guidance and suggestions throughout the writing of this book.

Throughout the writing of this book there were many individuals who
provided significant ongoing research and helpful suggestions in many of
the areas we discuss. Agustin Leon, senior quantitative analyst at Ivy Asset
Management, played a major role in the formulation of the theory and per-
formance testing used in our intraday trading risk approach, ultimately
leading to our preferred hybrid covariance matrix. Pierre Miasnikof pro-
vided much of the statistical knowledge and expertise in developing the
quantitative approaches for estimating market impact and evaluating alter-
native trading strategies. James Poserina, researcher extraordinaire, pro-
vided the necessary research support and data needs that ultimately made
the writing of this book possible.

We also wish to thank some very special quantitative analysts and col-
leagues who have shared their knowledge and provided helpful com-
ments throughout the writing of the book. They are: Kevin Byrne, Richard
Dixon, Edward Dockery, Sean Fitzgerald, Alaric Fontenot, Scott Kravatz,
Christopher Kwiakowski, Gerry Milligan, Bill O’Shea, James Rubenstein,
and Regina Tsirkel. We hope that we have provided as much to them as
they have to us.

XIii



INTRODUCTION

Chapter 1—Transaction Costs provides an introduction to financial trans-
action costs. Here we differentiate between “measuring” and “estimating”
costs. The chapter provides a thorough investigation of the true goal of
implementation (e.g., preserving asset value), and provides a working def-
inition of “best execution” that can be used by all market participants to
develop appropriate execution strategies ex-ante and measure perfor-
mance ex-post. This chapter provides insight into how transaction costs
affect each phase of the investment cycle. We conclude with a recom-
mended transaction cost management approach to reduce cost and ulti-
mately increase returns.

Chapter 2—Unbundled Transaction Components Cost provides a
thorough investigation into the natural components of transaction cost,
namely, commissions, taxes, fees, spreads, delay, price appreciation, mar-
ket impact, timing risk, and opportunity cost. In this chapter we distin-
guish between a visible and non-transparent cost and also between a fixed
and variable transaction cost. We expand on the implementation shortfall
methodology so that we can better identify and classify our costs based on
where and when they arise during the investment cycle. We conclude with
an introduction to the formulation approach for estimating trading costs,
that is, those variable non-transparent transaction costs that arise during
execution.

Chapter 3—Pre-Trade Analysis presents the reader with the appropri-
ate framework for conducting a pre-trade evaluation. We emphasize the
appropriate statistics to gain a quick and thorough understanding of the
trade list. We present the necessary data to estimate trading costs and tim-
ing risk as well as develop optimal trading strategies. We depict how the
list should be viewed and analyzed using graphs and tables. This chapter
introduces the reader to the intraday trading behavior of stocks and pre-
sents a framework for determining the stability of these patterns. This chap-
ter examines in detail the intraday trading patterns for volume and price
volatility and presents estimation techniques for forecasting daily volume,
volatility, and price movement. Trading risk and risk decomposition is thor-
oughly investigated from a trading standpoint. This chapter also distin-
guishes between what constitutes trading difficulty and what constitutes a
costly trade. The work presented in this chapter serves as the building
blocks for our market impact and transaction cost estimation model.

Chapter 4—Price Appreciation provides the reader with a detailed
description of price appreciation. Price appreciation, also referred to as the

Xiv



Introduction Xxv

price trend, stock alpha, or drift term, is the natural price movement in the
stocks. It is how the stock would move in a perfectly efficient market with-
out any uncertainty or noise. The chapter discusses the basics of traditional
price evaluation models, for example, fundamental and technical analysis.
It continues with a description of the appropriate forecasting techniques
for estimating trading costs. We discuss the linear, percentage returns, and
growth price evolution models. The chapter concludes with the derivation
of trading cost estimates for price appreciation.

Chapter 5—Market Impact provides the reader with a definition and
detailed description of market impact. Market impact is the price move-
ment in the stock caused by the particular trade or order. It is caused by
the liquidity demands and information leakage of the order. In this chap-
ter we describe the market impact cost through usage of supply and
demand curves and distinguish between temporary and permanent
impact. We provide a mathematical description of market impact cost
using price trajectories. Lastly, as a means of gaining insight into the mar-
ket impact cost function, we compare and contrast investor trading costs
to the dealer function.

Chapter 6—Timing Risk provides a definition of and a detailed
description of timing risk. Timing risk is the uncertainty surrounding trad-
ing cost estimates. It consists of price volatility and fluctuations in intraday
volume profiles. In this chapter we investigate some of the more common
volatility forecasting models, HMA, EWMA, GARCH, and so on. We then
continue with an investigation of risk models, namely, single and multiple
factor models and provide a review of fundamental, macro, and statistical
models as a means to gain insight into stock covariance and correlation.
We conclude the chapter with the development of a short-term intraday
risk model that is a hybrid of a short-term volatility forecast and longer-
term correlation model.

Chapter 7—Opportunity Cost discusses the opportunity cost of an
order. Opportunity cost is the foregone profit or loss of not being able to
fully implement an investment decision. It arises either because there is
insufficient stock liquidity or adverse price movement. In this chapter we
provide the methodology to identify and determine the cause of opportu-
nity cost as well as introduce the process to estimate opportunity cost ex-
ante based on price appreciation and permanent market impact. We con-
clude the chapter with a comparison of opportunity cost to timing risk
since the two are often confused.

Chapter 8—The Holy Grail of Market Impact focuses on the devel-
opment of a market impact model. We introduce statistical techniques to
uncover the more important factors of market impact. The approach used
to estimate market impact of a trading strategy is a price trajectory model,
which under the right set of assumptions simplifies to a simple cost allo-
cation methodology. This process is based on an instantaneous market
impact cost I*. The chapter also provides advantages and disadvantages of
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different market impact modeling techniques and concludes with a set of
examples to reinforce the concepts presented in the chapter.

Chapter 9—Optimal Trading Strategies presents the framework for
developing an optimal trading strategy by incorporating each of the unbun-
dled non-transparent trading cost components. We provide the methodol-
ogy to determining the strategy most appropriate to meet the goals and
objectives of the fund, namely, risk aversion strategies and price improve-
ment. We incorporate the estimation techniques from the previous chapters
and develop a variation of mean-variance optimization to determine an
optimal trading strategy that has the lowest amount of cost for a given quan-
tity of risk and the least risk for a given level of cost. We discuss the concepts
of efficient trading frontier, the capital trade line, and mixed strategies con-
sisting of both agency and principal. This chapter shows how the usage of
statistical theory and probability distributions can be used to evaluate alter-
native trading strategies, compare agency executions to principal bid trans-
actions, and ultimately lead to better implementation decisions.

Chapter 10—Principal Bid Transactions introduces the reader to the
principal bid transaction. A principal bid, also known as a risk bid or cap-
ital commitment is a transaction where brokers provide investors with
guaranteed execution of the trade list at the market prices at a specific
point in time (usually the close). For this service investors are charged a
premium. In this transaction, all risk is transferred to brokers, hence the
principal bid premium is in part to compensate brokers for their work in
executing the list, the costs incurred, and in part for the risk acquired. The
principal bid premium is usually higher than the commission charge of an
agency execution since it is only intended to compensate brokers for the
work involved in trading the list. The chapter discusses different execution
strategies to maximize expected profit as well as maximize the probability
of achieving a profit, that is, bid improvement strategies. The chapter con-
cludes with an investigation of the fair value to charge for execution from
the point of view of investors and based solely on the characteristics of the
trade list.

Chapter 11—VWAP Trading Strategies provides a thorough investi-
gation of VWAP trading strategies. We provide a complete decomposition
of the VWAP distribution and show how investors can determine the
appropriate order slicing scheme to minimize deviation from VWAP. We
introduce the reader to the concept of VWAP convergence to evaluate the
advantages and disadvantages of completing the order early and VWAP
tilt strategies for those investors seeking to improve the likelihood of exe-
cuting at a price more favorably than VWAP. In addition to providing
insight into the VWAP statistic we show investors how one can improve
the VWARP cost profile though use of the ETF and careful planning of the
execution strategy.

Chapter 12—Advanced Trading Techniques presents statistical tech-
niques for conducting advanced trading analysis. Preceding chapters
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focus on deriving a framework for estimating trading costs and develop-
ing optimal strategies. The framework provided, however, consists of a
complex optimization problem not likely to be solved quickly enough to
be to be beneficial to traders. Traders typically require solutions in a mat-
ter of minutes; anything longer may not be useful. We provide appropri-
ate transformations, simplifications, and numerical approximations to
achieve optimization convergence in minutes rather than hours, days, or
more. Here we also discuss the proper means for incorporating opportu-
nity cost and limit orders into the optimization formulation. We conclude
with a modeling methodology to perform a program-block separation,
that is, a separation of the good risk (i.e., shares that contribute to risk
reduction through diversification and hedging) from the bad risk (i.e.,
those shares that add incremental risk to the list). Subsequently, this sepa-
ration serves as the basic foundation for structuring crossing orders to
minimize the potential risk exposure.

Chapter 13—Post-Trade Analysis provides a formal discussion of
post-trade analysis. We introduce an expanded implementation shortfall
formulation that better accounts for all of the transaction cost components
associated with an agency execution. Subsequently, we introduce a varia-
tion of the implementation shortfall for measuring costs associated with a
principal bid transaction. This chapter pays special attention to making a
distinction between measuring actual execution costs and evaluating exe-
cution performance. We address the limitations and shortcomings of the
common benchmark comparison approach as a performance measure. We
introduce an improved metric, the relative performance measure (RPM),
which is more consistent and stable because it allows one to make compar-
isons across stocks and across days. The chapter concludes with a recom-
mended approach for measuring best execution that consists of evaluating
each and every decision made throughout the implementation phase of the
investment cycle. This includes evaluation of the specified implementation
strategy, cost estimates adjusted for actual market conditions (ex-ante),
evaluation of traders’/brokers” ability to achieve fair market prices, and
evaluation of trader /broker decisions causing deviation from the specified
strategy. The process also includes a means to measure the performance of
the executing principal broker for principal bid transactions.






CHAPTER ONE

SRS

Transaction Costs

MONEY MANAGERS CONSISTENTLY UNDERPERFORM THEIR paper portfolio bench-
marks, some by as much as 2 to 3% annually. One contributing factor to the
underperformance is transaction costs associated with implementing
investment decisions. The implementation of a financial decision is not
free. It has an associated cost and usually results in reduced portfolio
returns. If managers do not properly manage these costs during all phases
of the investment cycle, many of the fund’s superior investments will
become only moderately profitable and other higher-quality investments
will become unprofitable. This means simply that managers need to be
more proactive in managing transaction costs in order to achieve their
benchmark and provide investors with competitive portfolio returns.
Well-developed methods are available to manage and reduce costs
throughout all stages of the investment cycle. However, most of this work
has not been adequately disseminated throughout the industry. We pro-
vide quantitative techniques; define the quantitative framework for esti-
mating, analyzing, and managing these costs; and offer appropriate met-
rics for measuring costs and evaluating performance, all of which will
result in lower transaction costs and higher portfolio returns.

Managers who ignore transaction costs in the planning process or
apply inappropriate techniques to estimate and/or measure these costs
can easily underperform their return bogeys. Financial markets are highly
competitive and success is often determined by only a few basis points.
Therefore, ineffective cost management can be detrimental to perfor-
mance. It can cause funds to lose value and ultimately managers to lose
investors.



2 OPTIMAL TRADING STRATEGIES
Introduction to Transaction Cost Consequences

Consider the following scenario. Managers A and B are close friends who
attended the same university and began their careers at the same prestigious
Wall Street firm. It was at that firm that they received identical training and
learned the same research and modeling techniques. The two friends culti-
vated the same “correct” outlook. They were the elite of the firm. After
establishing themselves at the firm and earning a loyal following, they left
to set up their own money management funds. Money quickly poured in.

Both managers consistently achieved superior returns for their clients.
However, manager A outperformed manager B, sometimes by as much as
50 bp per quarter. Word of manager A’s dominance spread through the
industry. Manager A began receiving a larger inflow of investment dollars
resulting in more assets and higher management revenues, though their
management fee was identical. Manager A was perceived the better man-
ager even though both invested in and held identical portfolios (which
was not known to one another at the time).

After several years of managing funds, the two friends met for dinner to
catch up on their lives. They spoke of the old times in college and business
school, and even of the long hours for little pay at the firm early in their
careers. They spoke of their families, and their love of sports and the arts.
After awhile, the conversation turned to business. Both realized that they still
shared identical views of the economy and financial markets, and even held
identical portfolios. Astonishing—but more astonishing, manager A consis-
tently outperformed his old colleague, B.

Manager B was perplexed and put forth the question: “We have the
same training and knowledge, identical views, and we even invest in the
same stocks at the same time. Your returns are consistently higher than
mine. Why?” Manager A, beaming, sipping his cognac replied, “Transac-
tion costs, transaction costs, transaction costs.”

Do Transaction Costs Have to Exist?

The earliest investigation of transaction costs and their effect on the prof-
itability of a firm is traced to Ronald Coase in his essay, “The Nature of the
Firm,” Econometrica, 1937. In that article, Coase studied and evaluated the
comparative costs of organizing transactions through the market as
opposed to within the firm itself. He conjectured that associated transac-
tion costs play a major role in influencing an investment firm’s size,
strength, and comparative advantage. His work provided a framework for
more effectively analyzing economic and business decisions vis-a-vis
transaction costs. No small matter, Coase’s seminal work led to the 1991
Nobel prize in economics.

The relationship between Coase’s economic transaction costs and our
financial transaction costs involves the information content of investment
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decisions and negotiation skills of traders. Coase understood that to deter-
mine fair market prices for goods or services one needs to understand all
relevant issues surrounding the transaction: market dynamics, supply and
demand, competitive pricing and, certainly, transaction costs. Without this
knowledge we can be reasonably certain that fair prices will elude us in the
marketplace. Transaction cost is a necessary price of doing business and a
vital component if one is to correctly determine an investment vehicle’s
fair market price.

Transaction Costs in the Equity Markets

In the equity markets, transaction costs refer to costs incurred while imple-
menting an investment decision. They consist of all costs required to facili-
tate the transaction, including the price “sweetener” required to attract
counterparties into the market.! This consists of the price premium paid
above the decision price for a buy order and/or the required price discount
offered below the decision price for a sell order. Transaction costs surface
during the implementation of the investment decision, which makes invest-
ment decisions more expensive, and in turn reduces the financial gains of
the portfolio. Transaction costs negate much of the effort put forth by man-
agers and analysts in uncovering superior investment opportunities. Port-
folio managers claim that transaction costs are around 1% for a typical
transaction and can often be as high as 2 to 3% for some large orders in
adverse market conditions and/or in illiquid stocks. It is no wonder then
that most managers underperform the market. Managers many times refer
to this underperformance as portfolio slippage. They claim it is a market
phenomenon and cannot be avoided. But this belief is far from the truth. As
we show throughout the book, there are many actions managers and
traders can take to avoid these high costs. In fact, the majority of the costs
should be avoided entirely.

Empirical Evidence of Transaction Costs in the United States

One of the leading transaction cost consultants in the industry is the
Plexus Group. They provide total transaction cost consulting, cost mea-
surement services and broker performance evaluation as well as invest-
ment advise. They have measured the total implementation cost of some
transactions® to be on average 87bp for listed and 134bp for Nasdaq
stocks. Further, they found that these costs could amount to as much as

1. Sweetener is the term Robert Schwartz used in Reshaping the Equity Markets to refer to the
premium required to attract additional sellers into the market or the discount required to
attract additional sellers into the market.

2. Source: Plexus Group, November 2001. We have defined total transaction cost to be the
sum of execution costs, delay costs, and commissions.
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Figure 1.1. U.S. Transaction Cost
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230bp to 280bp in times of adverse market conditions. This is shown in
Figure 1.1. For further evidence regarding trading costs see Bessenbinder
and Kauffman (1997), Bessenbinder (1998), Bomowitz, Glen, and Madha-
van (1999), Jones and Lipson (1997), or Keim and Madhavan (1997) and
Conrad (2001). Also, O’Hara (1995) provides in-depth discussion of pre-
vious works.

Empirical Evidence of Transaction Costs in Global Markets

High transaction costs are not exclusive to U.S. financial markets. It is even
more prevalent in many of the global markets. Figure 1.2 depicts the aver-
age transaction costs in global markets.? As reported in this figure the aver-
age cost across countries is 132bp. The largest implementation costs are
incurred in Germany, UK, and Hong Kong. This means that on average,
global investors lose 1.3% of each investment dollar due to transaction
costs. Further, it could amount to an even larger amount in adverse market
conditions and in illiquid stocks.

It is small wonder that the United States has the lowest average
total implementation cost. U.S. managers seem most aware of these
costs and have become very proactive in developing strategies to reduce
and manage these costs.

3. Source: Myners Report, Plexus Group. We have added an average delay cost of 52bp to
the costs reported in the Myners report because we are interested in the total implementa-
tion cost whereas they are only reporting commission costs and execution costs.
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Figure 1.2. Transaction Costs in Global Markets
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When Do Transaction Costs Arise?

Transaction costs arise during all phases of the investment cycle and affect
every financial decision we make. It is the fiduciary responsibility of plan
sponsors, managers, traders, and brokers to exercise transaction cost con-
trol so yields on investment portfolios do not suffer. Insufficient transac-
tion controls can result in misallocation of funds, inefficient stock selection
and portfolio construction, inappropriate implementation strategies,
incorrect broker selection, and overall poor execution.

Investment Cycle

The financial investment cycle consists primarily of four stages: asset allo-
cation, portfolio construction, execution services, and portfolio attribution.
Transaction costs affect the decision in each and every phase. Transaction
costs throughout all phases of the investment cycle have been discussed by
Wagner (1999, 2000, 2001), Hill (2000, 2001), Rubenfeld (2000), for example.
A brief discussion of these consequences follows.

Asset Allocation

Asset allocation is the process of distributing investment dollars across var-
ious investment classes as a means of diversifying risk and targeting a spec-
ified level of portfolio return. The more traditional asset classes consist of
cash, bonds, and stock. But more recently, other alternative investment
classes such as commodities, futures and derivatives, real estate, private






