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P R E F A C E

This book is a practical guide to algorithmic trading strategies that can be 
readily implemented by both retail and institutional traders. It is not an 

academic treatise on fi nancial theory. Rather, I hope to make accessible to 
the reader some of the most useful fi nancial research done in the past few 
decades, mixing them with insights I gained from actually exploiting some 
of those theories in live trading.

Because strategies take a central place in this book, we will cover a wide 
array of them, broadly divided into the mean-reverting and momentum 
camps, and we will lay out standard techniques for trading each category of 
strategies, and equally important, the fundamental reasons why a strategy 
should work. The emphasis throughout is on simple and linear strategies, 
as an antidote to the overfi tting and data-snooping biases that often plague 
complex strategies.

In the mean-reverting camp, we will discuss the multiple statistical tech-
niques (augmented Dickey-Fuller [ADF] test, Hurst exponent, Variance Ra-
tio test, half-life) for detecting “time series” mean reversion or stationarity, 
and for detecting cointegration of a portfolio of instruments (cointegrated 
augmented Dickey Fuller [CADF] test, Johansen test). Beyond the mechani-
cal application of these statistical tests to time series, we strive to convey an 
intuitive understanding of what they are really testing and the simple math-
ematical equations behind them. 

We will explain the simplest techniques and strategies for trading mean-
reverting portfolios (linear, Bollinger band, Kalman fi lter), and whether us-
ing raw prices, log prices, or ratios make the most sense as inputs to these 
tests and strategies. In particular, we show that the Kalman fi lter is useful 
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to traders in multiple ways and in multiple strategies. Distinction between 
time series versus cross-sectional mean reversion will be made. We will de-
bate the pros and cons of “scaling-in” and highlight the danger of data errors 
in mean-reverting strategies, especially those that deal with spreads. 

Examples of mean-reverting strategies will be drawn from interday and 
intraday stocks models, exchange-traded fund (ETF) pairs and triplets, 
ETFs versus their component stocks, currency pairs, and futures calen-
dar and intermarket spreads. We will explain what makes trading some of 
these strategies quite challenging in recent years due to the rise of dark 
pools and high-frequency trading. We will also illustrate how certain fun-
damental considerations can explain the temporary unhinging of a hitherto 
very profi table ETF pair and how the same considerations can lead one to 
construct an improved version of the strategy. When discussing currency 
trading, we take care to explain why even the calculation of returns may 
seem foreign to an equity trader, and where such concepts as rollover inter-
est may sometimes be important. Much emphasis will be devoted to the 
study of spot returns versus roll returns in futures, and several futures trad-
ing strategies can be derived or understood from a simple mathematical 
model of futures prices. The concepts of backwardation and contango will 
be illustrated graphically as well as mathematically. The chapter on mean 
reversion of currencies and futures cumulates in the study of a very special 
future: the volatility (VX) future, and how it can form the basis of some 
quite lucrative strategies.

In the momentum camp, we start by explaining a few statistical tests for 
times series momentum. The main theme, though, is to explore the four 
main drivers of momentum in stocks and futures and to propose strategies 
that can extract time series and cross-sectional momentum. Roll returns in 
futures is one of those drivers, but it turns out that forced asset sales and 
purchases is the main driver of stock and ETF momentum in many diverse 
circumstances. Some of the newer momentum strategies based on news 
events, news sentiment, leveraged ETFs, order fl ow, and high-frequency 
trading will be covered. Finally, we will look at the pros and cons of mo-
mentum versus mean-reverting strategies and discover their diametrically 
diff erent risk-return characteristics under diff erent market regimes in re-
cent fi nancial history.

I have always maintained that it is easy to fi nd published, supposedly 
profi table, strategies in the many books, magazines, or blogs out there, 
but much harder to see why they may be fl awed and perhaps ultimately 
doomed. So, despite the emphasis on suggesting prototype strategies, we 
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the use of in-sample data to fi nd the half-life and therefore the look-
back. Furthermore, an unlimited amount of capital may be needed 
to generate the P&L because there was no maximum imposed on 
the market value of the portfolio. So I certainly don’t recommend 
it as a practical trading strategy. (There is a more practical version 
of this mean-reverting strategy in Chapter 5.) But it does illustrate 
that a nonstationary price series need not discourage us from trading 
a mean reversion strategy, and that we don’t need very complicated 
strategies or technical indicators to extract profi ts from a mean-
reverting series.

Example 2.5 (Continued)

Since the goal for traders is ultimately to determine whether the ex-
pected return or Sharpe ratio of a mean-reverting trading strategy is good 
enough, why do we bother to go through the stationarity tests (ADF or Vari-
ance Ratio) and the calculation of half-life at all? Can’t we just run a backtest 
on the trading strategy directly and be done with it? The reason why we 
went through all these preliminary tests is that their statistical signifi cance is 
usually higher than a direct backtest of a trading strategy. These preliminary 
tests make use of every day’s (or, more generally, every bar’s) price data for 
the test, while a backtest usually generates a signifi cantly smaller number 
of round trip trades for us to collect performance statistics. Furthermore, 
the outcome of a backtest is dependent on the specifi cs of a trading strategy, 
with a specifi c set of trading parameters. However, given a price series that 
passed the stationarity statistical tests, or at least one with a short enough 
half-life, we can be assured that we can eventually fi nd a profi table trading 
strategy, maybe just not the one that we have backtested.

 ■ Cointegration

As we stated in the introduction of this chapter, most fi nancial price series 
are not stationary or mean reverting. But, fortunately, we are not confi ned to 
trading those “prefabricated” fi nancial price series: We can proactively cre-
ate a portfolio of individual price series so that the market value (or price) 
series of this portfolio is stationary. This is the notion of cointegration: If we 


