
 
 

 

 

ISSN 2282-8168 

 
 

CEFIN Working Papers No 90 

 
 
 
 

Sensitivity of profitability  
in cointegration-based pairs trading 

 
 

Marianna Brunetti and Roberta De Luca 

 
 

November  2022 

 
 
 

 

 

 

 

 

 

 

 
CEFIN – Centro Studi di Banca e Finanza www.cefin.unimore.it 

Dipartimento di Economia Marco Biagi – Università di Modena e Reggio Emilia 

Viale Jacopo Berengario 51, 41121 MODENA (Italy) tel. 39-059.2056711 

(Centralino) fax 39-059 205 6927 

http://www.cefin.unimore.it/


2 

Sensitivity of profitability in cointegration-based  

pairs trading* 

 

 

 

Marianna Brunetti 

University of Rome Tor Vergata, CEFIN & CEIS 

 

Roberta De Luca 

Bank of Italy 

 

 

 

 

 

Abstract 

The cointegrated-based pair trading crucially depends on two key parameters: the length of the 

formation period and the divergence signal (or opening trigger), which are generally arbitrarily 

or statistically determined in the literature. In this article, we perform a sensitivity analysis of 

the pairs trading profitability to its parametrization, employing the daily closing prices of the 

S&P 500 constituent stocks. We found that that not only the measures of performance (i.e. 

average excess returns, Sharpe ratios and percentage of positive excess returns), but also 

strategy characteristics and trades features (i.e. average trades’ duration and number of trades) 

are highly sensitive to the choice of the parameters. 

 

 

 

 

 

Keywords: pairs trading, sensitivity analysis, formation period,   

JEL Codes: G10, G12, C44, C55 

                                                 
* This paper was drafted when Roberta De Luca was PhD Candidate in Economics and Finance at the 

University of Rome Tor Vergata. The authors would like to thank Gianluca Cubadda, Tommaso 

Proietti, and the participants to Tor Vergata PhD Seminars for helpful comments and suggestions. 

Marianna Brunetti kindly acknowledges financial support from the University of Rome Tor Vergata, 

Grant “Beyond Borders” (NR: E84I20000900005). The views expressed herein are those of the authors 

and do not involve the responsibility of the Bank of Italy. 



1 

1. Introduction 

Over the past 20 years, pairs trading has attracted the attention of numerous researchers 

investigating pricing anomalies, and has been employed to verify the efficiency of financial 

markets in the relative pricing of highly correlated risks. Pairs trading exploits a portfolio of 

pairs composed of commoving securities, going long on the underpriced asset and short on the 

overpriced asset whenever their prices diverge from their historical “equilibrium”. If a trader 

is able, systematically, to profit from closing the positions on the convergence of the relative 

mispricing measure (or Spread) to its mean, the market is considered to be inefficient. 

The literature on pairs trading is heterogeneous in terms of both the approaches used and their 

empirical applications. This heterogeneity mainly stems from the way that the Spread time 

series is modelled, which strongly affects the profitability of this statistical arbitrage strategy. 

Among the quantitative methods proposed in the literature, the most common are the distance, 

cointegration and time series (or stochastic spread) methodologies (Krauss, 2017), which we 

briefly review in the following section. 

 

1.1 Relevant literature 

The distance approach, particularly Gatev et al. (2006), is widely used by practitioners and 

identifies comovement between assets based on their distance, defined as the Sum of Squared 

Deviations (SSD) between the normalized prices2 during a one-year formation period. For the 

succeeding six-month trading period, Gatev et al. apply a simple self-financing trading strategy 

on the 20 pairs with minimum SSD, opening a trade whenever the Spread3 diverges by more 

than twice its historical standard deviation4 and closing the position when it reverts to zero or 

at the end of the trading period.  

The few authors who propose a different structure include Nath (2003), who implements a pairs 

trading strategy in a high frequency setting and applies it to all the highly liquid securities in 

the secondary US government debt market, between 1994 and 2000. Pairs selection is 

performed using the SSD between standardized prices over a 40-day period. In a trading period 

of the same length, trades are executed using the 15th percentile of the SSD empirical 

distribution as the opening trigger and reversion to the median as the closing condition, 

employing the 5th percentile as stop-loss rule. Chen et al. (2017) study univariate and 

quasi-multivariate settings, and identify pairs using the correlations among returns, computed 

over a five-year formation period. Trades are triggered in the succeeding month whenever a 

given stock’s return deviates from the return of the paired asset or of the portfolio of the 50 

most correlated assets. 

In general, as Do et al. (2006) point out, the ease of application of the distance approach and 

its model-free property are offset by its poor forecasting ability. Also, its lower profitability 

with respect to other methods is assessed by Huck and Afawubo (2015) in a performance 

                                                 
2 The normalized prices are the total return indexes, inclusive of dividends, scaled to start at $1. 
3 In Gatev et al. (2006), the Spread is simply the difference between the normalized prices. 
4 The historical standard deviation is the standard deviation of the normalized prices difference computed during 

the formation period. 
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evaluation of SSD, cointegration test and price ratio stationarity selection metrics, and by Rad 

et al. (2016). 

A theoretical description of the cointegration methodology is provided by Vidyamurthy (2004) 

in his book Pairs Trading: Quantitative Methods and Analysis. In this branch, pairs’ selection 

is always based on cointegration testing, but empirical applications differ in terms of the 

relative mispricing measure, the length of the formation and trading periods and the opening 

and closing triggers. 

Rad et al. (2016) conduct a comparative analysis on the mean-reversion of the Spread 

computed via the distance, cointegration and copula methods, using the same timing scheme 

and trading signals as in Gatev et al. (2006). In Rad et al.’s framework, the Spread is computed 

as the difference between the observed and predicted values of the first asset, that is, 𝑝1,𝑡-(𝜇̂ +

𝛽̂𝑝2,𝑡), where 𝜇̂ and 𝛽̂ are estimated during the formation period, and the opening trigger is set 

equal to two times the residuals’ standard deviation. In Hong and Susmel’s (2003) investigation 

of the Asian ADR5 market, the Spread is simply the price distance and the holding period is 

set at 3, 6 and 12 months. Broumandi and Reuber (2012) evaluate the effect of exchange rates 

on pairs trading profitability through an analysis of South American ADRs, employing price 

ratios to measure relative mispricing and using an opening trigger equal to 𝜇𝑡 ± 3𝜎𝑡
6. Gutierrez 

and Tse (2011), combine cointegration with Granger causality and show how, for the three 

water utility stocks in their sample, the main source of profitability is the Granger-followers. 

They derive results for three different opening trigger values (0.25, 0.5, and 0.75 times the 

standard deviation of the residuals) and use a three-year estimation period and nine years of 

trading.  

In all the above cases, positions are closed when the Spread reverts to zero, but there are also 

some examples of asymmetric opening/closing triggers. For instance, Caldeira and Moura 

(2013) first employ the in-sample Sharpe ratio to rank pairs after cointegration testing and then 

select the first 20 most profitable pairs to assess the performance of their beta-neutral strategy. 

They set the opening of a position to any time the Spread7 goes over (or below) the threshold 

of +2 (or -2) times the historical standard deviation and set it to close when it becomes less 

than 0.75 (or greater than -0.5) times the same quantity.8  

Efforts have also been made to determine the boundary values that guarantee the trader a 

minimum profitability. As an example, Lin et al. (2006) proposed loss protection for pairs 

trading, based on a minimum profit per trade condition, and, subsequently, Puspaningrum et 

al. (2010) developed a numerical algorithm to estimate the average trade duration and 

numerosity in order to identify the optimal pre-set boundaries and imposing a minimum total 

profit condition. However, there are no large empirical applications aimed at assessing the 

advantages of this optimization. 

In the stochastic spread approach, the Spread is modelled in a continuous time setting as an 

Ornstein–Uhlenbeck (OU) process, but detection of comovement is overlooked. Elliott et al. 

(2005) is the most frequently cited article in this strand of work and provides the analytic 

                                                 
5 American Depository Receipts. 
6 𝜇𝑡 and 𝜎𝑡 are respectively the 20-day simple moving average and standard deviation of the price ratios. 
7 In Caldeira and Moura (2013) and Rad et al. (2016) the Spread is the same. 
8 Trading signals to open and close positions are selected empirically. 
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framework that allows forecasting and decision-making. Elliott et al. define the Spread as the 

prices difference and model it as a mean-reverting Gaussian Markov chain, observed via 

Gaussian noise, which is estimated through Kalman filtering. Specifically, the Spread is 

represented as a state space process, that is: 

Hidden state equation: 𝑥𝑘+1 = 𝐴 + 𝐵𝑥𝑘 + 𝐶𝜀𝑘+1  (1) 

Observation equation: 𝑦𝑘 = 𝑥𝑘 + 𝐷𝜔𝑘,      𝐷 > 0 (2) 

where 𝜀𝑘 and 𝜔𝑘 are iid and ~𝑁(0,1). In continuous time, the state equation can be expressed 

as an OU process: 

𝑑𝑋𝑡 = 𝜌(𝜇 − 𝑋𝑡)𝑑𝑡 + 𝜎𝑑𝑊𝑡 (3) 

where 𝑑𝑊𝑡 is a standard Brownian motion, 𝜇 is the mean and 𝜌 is the speed of convergence to 

the mean. In this setting, a trade is triggered whenever the Spread condition 𝜇 - 𝑐(𝜎 √2𝜌⁄ ) >

𝑦𝑘 > 𝜇 + 𝑐(𝜎 √2𝜌⁄ ) is violated, and is closed at the first-hit-time 𝑇, that is, whenever the 

Spread reverts to its mean.9 

Following this idea, Do et al. (2006) model mispricing at the returns level using a “stochastic 

residual spread” method, to avoid the restrictive requirement of return parity between stocks. 

The authors highlight that the main advantages of the stochastic spread approach are the ability 

to capture the Spread's mean-reversion, its forecasting properties and its complete tractability. 

In contrast, Bertram (2010)  describes the Spread between log-prices as a symmetric OU 

process and derives the optimal entry and exit thresholds by maximizing the expected return 

or the Sharpe ratio per unit of time, whose closed-form solutions are obtained using an analytic 

expression for expected trade length and its variance.  

As showed by Blázquez et al. (2018), whenever the Spread long-term mean is constant, the 

high computational intensity of the stochastic spread methodology is compensated for by its 

superior forecasting ability with respect to the previous techniques, which, however, does not 

guarantee higher returns. These authors analyse the selection process and the Spread series 

stationarity for five different methodologies: correlation, distance, stochastic spread, stochastic 

differential residual and cointegration. Through an application on the S&P 500 bank subgroup 

over the period 2008-2013, they conclude that cointegration selection is more accurate and 

more complete with respect to distance, and highlight that the assumption that the OU process 

parameters are constant is rarely verified in practice. 

 

1.2 Contribution to the literature 

In general, the pairs trading literature is usually aimed at demonstrating that this strategy 

produces significantly positive returns. The works in this stream of literature use many 

alternative methodologies and datasets that differ in terms of the type of securities traded and 

the financial markets considered. However, what emerges clearly is the high level of 

heterogeneity and arbitrariness related to the choice of formation and trading period length and 

to the definition of trade opening and closing signals.  

                                                 
9 In Elliot et al. (2005), the parameter c is not specified, but is only required to be strictly positive. 
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To our knowledge, the only attempt to investigate the sensitivity of the returns from pairs 

trading to different parametrizations, is Huck (2013), whose analysis adopts the distance 

approach. Huck considers a six-month trading period as reasonable both to ensure that the 

information used to select the pairs is recent and to allow complete round-trip trades. He 

analyses the profitability of Gatev et al.’s (2006) methodology for a formation period of 6, 12, 

18 and 24 months and an opening trigger equal to 2, 3 and 4 times the historical standard 

deviation of the Spread. He finds that the excess returns are highly sensitive to the length of 

the formation period, but are affected only marginally by the opening threshold level. In 

subsequent research, Huck investigates the superiority of the classical cointegration approach 

with respect to Gatev et al.’s (2006) SSD distance and stationarity of the price ratio selection 

criteria (Huck & Afawubo, 2015) and, also, the effect of market sentiment, measured by the 

VIX index, on pairs trading performance (Huck, 2015). In these contributions, all the results 

are derived for 1 and 2-year formation periods and opening triggers equal to 2 and 3, which 

gives the reader an idea of the influence of parametrization on the profitability of the strategy. 

In this article, we evaluate the sensitivity of the returns from cointegration-based pairs trading 

to the parameters analysed by Huck (2013), using a more extensive, but tighter grid for the 

opening trigger. The aim is not to find the optimal parametrization in terms of profitability, but 

to evaluate the way that the returns vary according to different combinations of formation 

period length and opening trigger value. We conduct an empirical analysis of the S&P 500 

index constituents, applying the classical cointegration approach with pre-selection of pairs 

based on SSD and Correlation between log-prices, as described in Essay 1. This analysis of the 

strategy performance contributes to the literature by providing new data points, based on a 

considerably large dataset, which is novel and is highly demanding computationally. Our 

findings should encourage further research on optimal parametrization of pairs trading. 

The remainder of the paper is organized as follows: Section 2 reprises the methodology, 

described in detail in Essay 1; Section 3 presents the main results of the empirical application, 

paying particular attention to profitability and the trading features;10 Section 4 presents the 

main conclusions. 

 

2. Methodology 

The methodology used is the classical cointegration-based pairs trading approach, including a 

preliminary pre-selection step, introduced to enhance the computational efficiency of the 

strategy as explained in Essay 1.  

The method includes three main steps: 

1. Pairs selection: during the formation period, pairs of stocks are ordered according to 

two alternative metrics and tested for cointegration based on this ranking, until we 

obtain 20 cointegrated pairs (subsection 2.1); 

2. Pairs trading: over a six-month trading period, we implement a trading strategy based 

on the parameter estimates and the stationarity of the cointegration relationship derived 

                                                 
10 The complete results are provided in the Appendix Tables 7 to 22. 
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in step 1. Profitability is evaluated based on the monthly excess returns and the Sharpe 

ratio and takes account of transaction costs (subsection 2.2); 

3. Steps 1 and 2 are repeated in a rolling window setting that shifts the sample one month 

ahead and generates six overlapping portfolios each month. Figure 1 provides a 

graphical representation. 

Profitability is evaluated considering monthly average excess returns, Sharpe ratios and 

fractions of positive excess returns, and we investigate the following trade features: number of 

cointegration tests, transaction life, number of trades and consequent pairs classification. 

Figure 1 - Rolling scheme representation 

 
Notes: graphical representation of the rolling scheme employed in the pairs trading methodology. The blue arrows represent 

the length of the formation periods, the brown arrows represent the length of the trading periods and the green areas highlight 

the overlapping months across different trading periods. The time indicator “t” refers to the t-th month (composed of 22 trading 
days). 

 

2.1 Pairs selection 

Identification of the 20 pairs eligible for trading is structured in two phases. First, all possible 

pairs are ordered according to a specific metric. We employ the two alternative methods 

proposed in Essay 1, which identify the best trade-off between profitability and variability. 

These are the Sum of Squared Deviation between the normalized log-prices (SSD) and the 

Pearson Correlation (CORR) between log-prices. Both metrics are computed monthly on data 

from the previous formation period, of alternatively 6, 12, 18 and 24 months duration, and 

stock pairs are sorted by minimum SSD and maximum CORR. 

Specifically, SSD is a distance measure computed as: 

𝑆𝑆𝐷̂ = ∑ (𝑝1,𝑡 − 𝑝2,𝑡)
2𝑇

𝑡=1
 (4) 

where 𝑝1,𝑡 and 𝑝2,𝑡 are the respective normalized log-prices of stocks 1 and 2 on day 𝑡 and 𝑇 is 

the number of trading days in the formation period. Normalization is performed to rescale the 

two stock log-price time series to start at $1, so that the normalized log-prices are defined as 

𝑝1,𝑡 = ln (𝑃1,𝑡) ln (𝑃1,𝑡=1)⁄  and 𝑝2,𝑡 = ln (𝑃2,𝑡) ln (𝑃2,𝑡=1)⁄ . This selection method was proposed 

first by Gatev et al. (2006) and employed to order the pairs before cointegration testing by Rad 

et al. (2016). 
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CORR is the absolute value of the coefficient of the association between the log-price time 

series, that is: 

𝜌̂𝑝 = ||
∑ (𝑝1,𝑡 − 𝑝1̅̅̅)(𝑝2,𝑡 − 𝑝2̅̅ ̅)𝑇

𝑡=1

√∑ (𝑝1,𝑡 − 𝑝1̅̅̅)
2𝑇

𝑡=1 ∑ (𝑝2,𝑡 − 𝑝2̅̅ ̅)
2𝑇

𝑡=1

|| (5) 

where 𝑝1,𝑡and 𝑝2,𝑡 are the respective log-prices of stocks 1 and 2 on day 𝑡, 𝑝1̅̅̅ and 𝑝2̅̅ ̅ are their 

corresponding sample means over the formation period, and T is the number of trading days in 

the formation period. This approach was employed by Miao (2014), who pre-selected only 

pairs with at least 0.9 correlation for cointegration testing. 

Second, pairs eligible for trading are identified through cointegration-tests, run following the 

order determined using the above-mentioned metrics, until 20 pairs of stocks with cointegrated 

prices are selected. The choice of the top 20 pairs is common in the literature and helps to 

reduce the computational time required by the methodology. Notice that, as we showed in 

Essay 1, considering a larger sample would slightly reduce the profitability of the strategy for 

both the employed pre-selection metrics, but the choice depends mainly on the maximum loss 

that can be borne by the arbitrageur. 

The cointegration approach (Vidyamurthy, 2004) is aimed at identifying a long-term 

relationship between assets, so that any significant deviation from this equilibrium is 

interpreted as relative mispricing. In general, two non-stationary 𝐼(1) time series are 

cointegrated if there exists a linear combination of them that is stationary, that is, 𝐼(0). 

The long-run relationship between the log-price time series is defined by a linear regression 

model, that is: 

𝑝1,𝑡 = 𝜇 + 𝛽𝑝2,𝑡 + 𝜖𝑡 (6) 

If a parameter 𝛽 exists such that the regression residuals 𝜖𝑡 are stationary, the two series are 

said to be cointegrated. According to the Engle and Granger (1987) approach, first the 

regression parameters 𝜇̂ and 𝛽̂ are estimated through ordinary least squares and then the 

residuals are computed as 𝜖𝑡̂ = 𝑝1,𝑡 − 𝛽̂𝑝2,𝑡 − 𝜇̂. Following this, the stationarity of 𝜖𝑡̂ is 

verified using the Augmented Dickey Fuller (𝐴𝐷𝐹) test (Dickey & Fuller, 1979) and any 

deviation of 𝜖𝑡̂ from the cointegration relation represents a departure from the long-run 

equilibrium. 

In our procedure, the cointegration test is run regressing the first stock of the pair on the second 

(𝑝1,𝑡 = 𝜇1 + 𝛽1𝑝2,𝑡 + 𝜖1,𝑡) and vice versa (𝑝2,𝑡 = 𝜇2 + 𝛽2𝑝1,𝑡 + 𝜖2,𝑡). The pair is selected if the 

stocks are cointegrated in both cases and the strategy is implemented based only on the first 

regression to avoid any double-counting issue. 

 

2.2 Pairs trading strategy 

Once the top 20 cointegrated pairs have been selected, we implement a self-financing trading 

strategy for the following six-month period. Exploiting the stationarity and mean-reverting 
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properties of the long-term equilibrium relationship between cointegrated stock prices, the 

short-term Spread between log-prices is defined as an out-of-sample residual, that is: 

𝑆𝑝𝑟𝑒𝑎𝑑𝑡 = 𝑝1,𝑡 − (𝜇̂ + 𝛽̂𝑝2,𝑡) (7) 

where 𝜇̂ and 𝛽̂ are the estimates obtained in the first step during the formation period. 

According to the trading rule we employ, a long-short pairs portfolio is formed whenever the 

following relationship is violated: 

𝛿𝜎̂ ≥ 𝑆𝑝𝑟𝑒𝑎𝑑𝑡 ≥ −𝛿𝜎̂ (8) 

where 𝜎̂ is the in-sample standard deviation of the residuals and δ is the opening trigger 

parameter. The position is closed when the Spread reverts to its equilibrium, that is, when it 

returns to within the estimated boundaries (hereafter RB) or, as is common in this field, when 

it crosses the zero level (hereafter RZ). If the Spread does not converge to its mean, the position 

is forcibly closed at the end of the trading period. As in Caldeira and Moura (2013), we employ 

an additional cut rule, according to which a position is closed whenever a 7% loss is realized 

and, also, after 50 trading days. This should prevent extreme results and loss of time value. 

In detail, whenever the 𝑆𝑝𝑟𝑒𝑎𝑑 > 𝛿𝜎̂ then the pair portfolio will be above its equilibrium value 

and should be sold short, while if 𝑆𝑝𝑟𝑒𝑎𝑑 < −𝛿𝜎̂ the pairs portfolio is undervalued (and the 

portfolio is bought). In both cases, our self-financing strategy prescribes that $1 worth of the 

relatively overpriced stock is sold and $1 worth of the underpriced stock is bought, so that the 

strategy is self-financing and the payoffs can be interpreted as excess returns. 

Provided that a trading opportunity arises whenever the Spread departs from its zero-mean, the 

major issue is to define what should be considered a significant deviation, that is, determining 

the opening trigger. In our empirical application, we consider values for 𝛿 going from 1 to 6 

times the in-sample standard deviation of the residuals, with jumps of 0.5. Our aim is to analyse 

how the pairs trading strategy is affected by variations in both the formation period length and 

the opening threshold. 

Each trading period, the 20 selected pairs form a portfolio with daily excess returns equal to: 

𝑅𝑃,𝑡 =
∑ 𝑤𝑖,𝑡𝑅𝑖,𝑡

20
𝑖=1

∑ 𝑤𝑖,𝑡
20
𝑖=1

 (9) 

where: 

 𝑤𝑖,𝑡 is the weight associated to each pair 𝑖, which is equal to 1 whenever a new position 

is opened on the pair and, for each subsequent period, is computed as: 𝑤𝑖,𝑡 =

𝑤𝑖,𝑡−1(1 + 𝑅𝑖,𝑡−1) = (1 + 𝑅𝑖,1) … (1 + 𝑅𝑖,𝑡−1) 

 𝑅𝑖,𝑡 is the daily mark-to-market excess return of pair 𝑖, computed as: 

𝑅𝑖,𝑡 = ∑ 𝐼𝑗,𝑡𝜔𝑗,𝑡𝑅𝑗,𝑡

2

𝑗=1
 (10) 

with: 

 𝐼𝑗,𝑡 is a variable equal to 1 if in day 𝑡 a long position on stock 𝑗 is opened, -1 if a 

short position on stock 𝑗 is opened and 0 otherwise 

 𝑅𝑗,𝑡 is the daily mark-to-market return of stock 𝑗 in day 𝑡 

 𝜔𝑗,𝑡 is the weight associated to stock 𝑗, equal to 𝜔𝑗,𝑡 = 𝜔𝑗,𝑡−1(1 + 𝑅𝑗,𝑡−1) =

(1 + 𝑅𝑗,1) … (1 + 𝑅𝑗,𝑡−1)  
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The monthly portfolio returns are obtained by compounding the daily excess returns 𝑅𝑃,𝑡, 

producing six returns time series, staggered one month, which, in turn, are averaged across the 

six overlapping portfolios using equal weights. Final average monthly excess returns are tested 

to be significantly positive based on both Newey-West heteroskedasticity and autocorrelation 

robust standard errors (Newey & West, 1987) with six lags, and the test for Superior Predictive 

Ability (Hansen, 2005), which accounts for data-snooping by considering the dependence 

between the statistics obtained applying different parametrizations to the same dataset. 

The transaction costs accounted for in the performance evaluation include commissions and 

market impact. As in Do and Faff (2012), we set the market impact equal to 20 bps and estimate 

that commissions, extracted from the Investment Technology Group (ITG) reports,11 are 

decreasing over time, going from 10 bps in 1998 to 3 bps in 2018.12. In the case of commissions, 

the value in basis points is deducted from (added to) the $1 amount bought (sold) at trade 

initiation, so that the total initial cash flow remains zero and the strategy continues to be 

self-financing. At closure, commissions are considered in the computation of daily excess 

returns, as follows: 

𝑅𝑖,𝑡 = ∑ (𝐼𝑗,𝑡𝜔𝑗,𝑡𝑅𝑗,𝑡 − 𝑐𝜔𝑗,𝑡(1 + 𝑅𝑗,𝑡))
2

𝑗=1
 (11) 

where 𝑐 is the amount of the commissions as a percentage. Instead, the market impact is 

included at the end of the analysis, computed as a percentage of the traded quantities and 

subtracted at both the beginning and end of each trade. Average monthly returns, net of market 

impact, are obtained from the net daily returns, following the same procedure used for excess 

returns. Since the empirical application is conducted on stocks with a high dollar value, market 

capitalization and liquidity, neither short-selling fees nor bid-ask spread are considered. 

 

3. Empirical application 

3.1 Data 

The empirical application is conducted on the daily closing prices of the S&P 500 stocks13 

(inclusive of dividends). No stock is excluded from the sample and the time series are taken 

from Thomson Reuters DataStream and run from 1st January 1998 to 30th October 2018.  

In our setting, one month includes 22 trading days and the pairs trading strategy is implemented 

over a total number of months, ranging from 241 for the 6-month formation period to 223 for 

the 24-month formation period. The first and last five months are excluded from the 

computation of the average monthly excess returns because there are less than six-overlapping 

portfolios available; therefore, the number of monthly returns observations varies between 231 

and 213, depending on the length of the formation period. The main results are presented in 

Sections 3.2 and 3.3; the complete set of results is provided in the Appendix. 

                                                 
11 Do and Faff (2012) report commissions estimates up to 2009. For the years between 2010 and 2018, we 

extracted quarterly data from the ITC reports and computed average annual values. 
12 Essay 1 Table 1 presents the commission estimates. 
13 The dataset is composed of S&P 500 constituents at 30th October 2018. Since the sample composition varies 

over time as new assets are included, the total number of stocks varies between 373 and 505. 
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3.2 Profitability results 

Performance analysis of the pairs trading strategy is based on: the average monthly excess 

returns, computed as explained in Section 2.2; the Sharpe ratio, which is equal to the average 

monthly excess return divided by its standard deviation, and measures the profitability per unit 

of risk; and the percentage of positive monthly returns,14 which provides relevant information 

on the frequency of negative outcomes. Finally, we assess the market impact effect. The aim 

of the application is to evaluate the sensitivity to changes in the length of the formation period 

and the opening trigger in relation to the profitability and the characteristics of the strategy. 

Tables 1 and 2 present the average monthly excess returns using respectively the SSD and 

CORR pre-selection metrics. Significantly positive returns, based on their pValue computed 

using the Newey-West standard errors for a 0.05 confidence level, are in bold.15 In both tables, 

the upper panel refers to the results obtained for the closing positions when the Spread reverts 

to within the estimated boundaries; and the lower panel refers to the results for the closing 

trades when the Spread reaches its zero-mean. A graphical representation of the average 

monthly excess returns before and after the inclusion of commissions and cut rules is provided 

in Figures 2 and 3. 

Using the SSD pre-selection method, the excess returns are always statistically significant for 

the 12- and 18-month formation periods, both before and after the inclusion of commissions 

and cut rules. The 24-month formation period leads to a slightly lower profitability for central 

values of δ and excess returns that, in only rare cases, are not significantly positive. Finally, for 

the 6-months case, excess returns are considerably inferior and often non-significant, especially 

if commissions are considered. 

The maximum values of the excess returns show different behaviours depending on the type 

of reversion: in the RB case, they are associated to a small range of δ values (between 3.5 and 

5 before inclusion of commissions and cut rules, and between 5 and 6 after commissions and 

cut rules) for all formation period lengths considered; in the RZ setting the maxima are 

scattered across the whole opening trigger range and are associated to different values of δ 

before and after inclusion of commissions and cut rules. For any given formation period length, 

the excess returns behaviour is not always bell-shape as δ increases. However, in the reversion 

to within boundaries case, the returns are generally increasing in δ, up to a local maximum, 

which, nevertheless, does not always coincide with the observed global maximum. 

Overall, the 12-month formation period provides the highest profitability, before and after the 

inclusion of commissions, with maxima of respectively 1% and 0.74% for the RB case and 

0.51% and 0.46% in the RZ case. If cut rules are included, the maximum excess returns are 

achieved for the 24-month formation period in the RB case and the 18-month formation period 

in the RZ case, with respective values equal to 0.81% and 0.53%. 

                                                 
14 The percentage of positive monthly returns is computed on the final series of monthly excess returns, averaged 

across the 6 overlapping portfolios, as a fraction of the strictly positive outcomes. 
15 The pValues derived from the test for Superior Predictive Ability (Hansen, 2005) are in line with those obtained 

using the Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987) and, 

in almost in all cases, lead to the same results in terms of the significance of the monthly excess returns. The 

results are provided in the Appendix. 
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Table 1 – SSD: average monthly excess returns 

Spread reversion within the boundaries (average percentages across overlapping portfolios, significantly positive in bold) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.32 0.35 0.39 0.38 0.44 0.50 0.53 0.50 0.62 0.64 0.63 0.57 

12 months 0.50 0.60 0.70 0.80 0.84 0.97 1.00 0.87 0.96 1.00 0.88 0.91 

18 months 0.58 0.66 0.67 0.72 0.81 0.90 0.94 0.80 0.82 0.75 0.83 0.85 

24 months 0.45 0.55 0.57 0.68 0.79 0.85 0.85 0.84 0.94 0.83 0.87 0.89 

Before cut - after commissions            

6 months 0.06 0.08 0.13 0.12 0.17 0.22 0.24 0.23 0.34 0.36 0.36 0.32 

12 months 0.25 0.33 0.43 0.52 0.55 0.67 0.70 0.59 0.70 0.74 0.64 0.69 

18 months 0.34 0.40 0.40 0.44 0.52 0.62 0.66 0.55 0.59 0.54 0.64 0.67 

24 months 0.23 0.30 0.31 0.40 0.50 0.57 0.59 0.61 0.73 0.64 0.70 0.74 

After cut - after commissions            

6 months 0.05 0.12 0.24 0.18 0.26 0.27 0.28 0.23 0.36 0.38 0.45 0.44 

12 months 0.20 0.27 0.37 0.45 0.52 0.67 0.68 0.56 0.68 0.71 0.66 0.65 

18 months 0.38 0.44 0.42 0.44 0.56 0.63 0.67 0.57 0.67 0.67 0.72 0.68 

24 months 0.35 0.37 0.30 0.46 0.49 0.55 0.55 0.49 0.70 0.63 0.70 0.81 

Spread reversion to zero (average percentages across overlapping portfolios, significantly positive in bold) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.24 0.21 0.19 0.18 0.13 0.15 0.15 0.14 0.16 0.13 0.09 0.11 

12 months 0.40 0.41 0.42 0.43 0.48 0.51 0.46 0.47 0.43 0.44 0.48 0.33 

18 months 0.46 0.44 0.43 0.39 0.42 0.45 0.42 0.34 0.28 0.33 0.42 0.42 

24 months 0.33 0.29 0.26 0.24 0.28 0.26 0.19 0.31 0.35 0.35 0.35 0.44 

Before cut - after commissions            

6 months 0.07 0.08 0.09 0.10 0.07 0.09 0.09 0.09 0.11 0.08 0.05 0.07 

12 months 0.25 0.29 0.33 0.36 0.42 0.46 0.42 0.43 0.40 0.41 0.45 0.30 

18 months 0.32 0.34 0.35 0.33 0.37 0.41 0.38 0.30 0.25 0.30 0.39 0.39 

24 months 0.21 0.21 0.20 0.19 0.24 0.22 0.16 0.28 0.32 0.33 0.32 0.42 

After cut - after commissions            

6 months 0.07 0.15 0.18 0.23 0.20 0.20 0.21 0.18 0.23 0.23 0.19 0.20 

12 months 0.19 0.25 0.35 0.31 0.37 0.34 0.35 0.39 0.36 0.41 0.48 0.31 

18 months 0.34 0.44 0.48 0.46 0.53 0.51 0.47 0.35 0.33 0.35 0.46 0.53 

24 months 0.42 0.46 0.41 0.29 0.36 0.28 0.16 0.16 0.32 0.35 0.31 0.38 

Notes: average monthly excess returns using SSD pre-selection for any formation period and opening trigger combination, before and after inclusion of commissions and cut rules, computed as 
explained in section 2.2; positions are closed when the Spread reverts to within the estimated boundaries (upper panel) and reaches its zero mean (lower panel). 
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Table 2 – CORR: average monthly excess returns 

Spread reversion within the boundaries (average percentages across overlapping portfolios, significantly positive in bold) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.40 0.50 0.60 0.69 0.74 0.64 0.63 0.68 0.63 0.74 0.86 0.86 

12 months 0.83 0.67 0.81 0.98 1.02 1.15 1.12 0.94 0.85 0.81 1.06 1.31 

18 months 0.66 1.06 1.34 1.40 1.49 1.23 1.22 1.50 1.42 1.11 0.95 0.92 

24 months 0.84 1.07 1.35 1.05 1.40 1.34 1.25 1.20 1.02 0.66 0.38 0.47 

Before cut - after commissions            

6 months 0.14 0.23 0.33 0.41 0.45 0.35 0.34 0.39 0.34 0.45 0.57 0.57 

12 months 0.57 0.40 0.53 0.69 0.72 0.84 0.82 0.65 0.57 0.55 0.81 1.06 

18 months 0.43 0.80 1.06 1.10 1.19 0.94 0.93 1.23 1.15 0.87 0.74 0.73 

24 months 0.61 0.82 1.07 0.77 1.10 1.04 0.97 0.94 0.79 0.46 0.21 0.32 

After cut - after commissions            

6 months 0.12 0.34 0.52 0.63 0.65 0.68 0.78 0.79 0.59 0.67 0.70 0.74 

12 months 0.50 0.72 0.84 0.93 1.14 1.22 1.22 0.95 0.66 0.44 0.72 0.83 

18 months 0.50 1.19 1.35 1.43 1.74 1.39 1.20 1.53 1.24 1.00 0.65 0.69 

24 months 0.34 0.80 1.29 1.11 1.48 1.25 0.82 0.68 0.56 0.67 0.14 0.47 

Spread reversion to zero (average percentages across overlapping portfolios, significantly positive in bold) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.31 0.32 0.30 0.30 0.28 0.24 0.23 0.18 0.22 0.10 0.11 0.12 

12 months 0.74 0.64 0.70 0.69 0.64 0.45 0.26 0.32 0.37 0.49 0.38 0.16 

18 months 0.47 0.56 0.64 0.65 0.70 0.45 0.34 0.47 0.42 0.31 0.31 0.20 

24 months 0.59 0.69 0.75 0.61 0.53 0.41 0.20 0.39 0.43 0.37 0.38 0.33 

Before cut - after commissions            

6 months 0.13 0.18 0.19 0.21 0.21 0.18 0.17 0.12 0.16 0.05 0.06 0.07 

12 months 0.57 0.52 0.60 0.61 0.57 0.39 0.21 0.27 0.33 0.45 0.35 0.12 

18 months 0.33 0.46 0.56 0.59 0.65 0.40 0.29 0.43 0.39 0.28 0.28 0.17 

24 months 0.46 0.59 0.67 0.55 0.48 0.37 0.16 0.35 0.40 0.34 0.35 0.31 

After cut - after commissions            

6 months 0.00 0.15 0.21 0.49 0.53 0.42 0.42 0.30 0.38 0.25 0.33 0.21 

12 months 0.78 1.05 0.98 1.13 1.19 0.96 0.96 0.66 0.65 0.77 0.54 0.31 

18 months 0.65 0.72 1.03 1.25 1.48 1.05 1.16 1.59 1.16 0.58 0.46 0.19 

24 months 0.21 0.43 0.77 0.97 0.93 0.91 0.61 0.98 0.67 0.20 0.28 -0.12 

Notes: average monthly excess returns using CORR pre-selection for any formation period and opening trigger combination, before and after inclusion of commissions and cut rules, computed as 
explained in section 2.2; positions are closed when the Spread reverts to within the estimated boundaries (upper panel) and reaches its zero mean (lower panel). 
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For the CORR pre-selection case, the 12-, 18- and 24-month formation periods continue to be 

preferable in terms of profitability. In the RB case, the first two formation period lengths lead 

to always statistically significant excess returns, with the 18-month period presenting the 

highest global maximum of 1.5% before inclusion of commissions and cut rules, 1.23% if 

commissions are included and 1.74% if cut rules are considered. In the RZ setting, all three 

applications produce similar results before the inclusion of cut rules, with maximum average 

excess returns around 0.73% before and 0.65% after inclusion of commissions. The 18-month 

formation period produces better performance compared to the 12- and 24-month periods only 

after inclusion of cut rules, with respective maxima of 1.59%, 1.19% and 0.98%. For all 

formation period lengths, excess returns are usually increasing for small values of δ and 

decreasing for large δs values, presenting two local maxima for both RB and RZ. The global 

maxima occur for δ strictly greater than 2 in RB and strictly smaller than 4.5 in RZ. After 

inclusion of commissions and cut rules, global maxima correspond to a δ value that is always 

in the interval [2.5, 4]. 

Figure 2 – Average monthly excess returns for the RB application 

 

Upper panels: average monthly excess returns using SSD pre-selection. Lower panels: average monthly excess returns using 

CORR pre-selection. The results correspond to any formation period and opening trigger combination before (left) and after 

(right) inclusion of commissions and cut rules. Average monthly excess returns are computed as explained in Section 2.2, 

positions are closed when the Spread reverts to within the estimated boundaries and the parameter values considered are: 6, 
12, 18 and 24 months for formation period length and 0.5 to 6 with 0.5 jumps, for the opening trigger. 
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Figure 3 – Average monthly excess returns for the RZ application 

 

Upper panels: average monthly excess returns using SSD pre-selection. Lower panels: average monthly excess returns using 

CORR pre-selection. The results correspond to any formation period and opening trigger combination before (left) and after 

(right) inclusion of commissions and cut rules. Average monthly excess returns are computed as explained in Section 2.2, 

positions are closed when the Spread reaches its zero mean and the parameter values considered are: 6, 12, 18 and 24 months 

for formation period length and 0.5 to 6 with 0.5 jumps, for the opening trigger. 

 

For both pre-selection techniques, the effect on average excess returns of the inclusion of 

commissions is always decreasing in δ in the RZ case (reductions between -0.17% and -0.03%), 

and is increasing for low δ values and decreasing for high δs in the RB setting (decreases of 

between -0.15% and -0.31%). The greater impact of commissions in the RB case is due to the 

higher frequency of round-trip trades. 

The effect of cut rules differs for the pre-selection techniques and closing positions criteria. In 

the case of SSD pre-selection, the 6-month formation period outcomes mostly improve, except 

for δ equal to 0.5, reaching a maximum increment of 0.15%, but often remaining not 

significant. In the 12-month case, the results are generally slightly worse than before inclusion 

of cut rules, while the reverse applies to the 18-month case application, with a higher increase 

in the RZ setting (up to 0.15%). In the case of the 24-month period, the effects are mixed. In 

almost all the applications that employ CORR pre-selection, inclusion of cut rules affects pairs 

trading profitability positively for central values of δ, and negatively at the extremes. The 

exception are the 24-month case, where, if δ is between 3.5 and 4.5, negative effects are found 

for RB, and the 12- and 18-months cases where outcomes improve for all values of δ in RZ. 

Overall, deterioration is usually limited while improvements are consistent, sometimes leading 
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to almost double average monthly excess returns and reaching a maximum gain of 1.16% for 

the RZ application with 18-month formation period and opening trigger equal to 4. 

In general, the CORR based approach tends to be associated to superior profitability with 

respect to SSD pre-selection, but, as expected, these higher excess returns are balanced by 

almost double the level of volatility (see Tables 7 to 22 in the Appendix). Moreover, the 

application where positions close when the Spread returns to within the boundaries appears to 

be more profitable with respect to the more common closing when the Spread reverts to zero. 

Since excess returns variability plays a central role in the evaluation of pairs trading 

profitability, we consider the Sharpe ratio as it provides a measure of performance per unit of 

risk, which can be interpreted as a risk-adjusted average excess return. The results are presented 

in Tables 3 and 4 and are represented graphically in Figures 4 and 5. 

Excess returns volatility is generally increasing in δ for SSD pre-selection, presenting values 

between 0.01 and 0.03 that are stable across formation periods and do not vary much after 

inclusion of commissions and cut rules. In the CORR pre-selection, the volatility also remains 

fairly stable across formation periods, but with values generally higher than SSD, between 0.02 

and 0.07, and affected by inclusion of cut rules in the RZ setting.16 These results have important 

implications for the profitability analysis, in terms of Sharpe ratios. 

When SSD pre-selection is employed, the risk-adjusted profitability is similar for the different 

formation period lengths, except the 6-month period length, which continues to perform worse 

with respect to the others. Overall, the 12- and 18-months applications yield slightly higher 

Sharpe ratios respectively before and after inclusion of commissions and cut rules, confirming 

the previous conclusions. However, since the volatility is increasing in δ, the maximum Sharpe 

ratios are usually associated to opening trigger values lower than in the excess returns analysis. 

In detail, maxima are found for δ between 3 and 6 in the RB case (after inclusion of 

commissions) and between 0.5 and 3 for RZ (both before and after inclusion of commissions). 

Including commissions reduces the profitability of the pairs trading strategy unevenly, for all 

parameter combinations, and can lead to the maxima being associated to different opening 

trigger values than previously. In contrast, inclusion of cut rules tends to promote mostly 

homogeneous improvements in the pairs trading strategy Sharpe ratios, except for the 

12-months formation period, similar to what was observed for excess returns. 

                                                 
16 See Tables 7 to 22 in the Appendix, which present the results for the monthly excess returns distributions: mean, 

standard deviation, minimum and maximum values, median, skewness and kurtosis. It should be noted that, for 

almost all parameter combinations, monthly excess returns are right-skewed and leptokurtic. For SSD pre-

selection, the skewness and kurtosis values are fairly homogeneous across applications (respectively close to 0.7 

and 5.5), with extreme values usually associated to the lowest and highest values of δ. When CORR is employed, 

both skewness and kurtosis present considerable heterogeneity across applications and, generally, are greater than 

for SSD, with some extremely high values, respectively greater than 10 and 100. 
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Table 3 – SSD: Sharpe ratios 

Spread reversion within the boundaries (average across overlapping portfolios) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.22 0.23 0.24 0.23 0.25 0.26 0.24 0.22 0.25 0.25 0.24 0.22 

12 months 0.35 0.37 0.38 0.39 0.38 0.41 0.38 0.32 0.35 0.36 0.30 0.31 

18 months 0.39 0.38 0.36 0.32 0.33 0.33 0.34 0.30 0.32 0.28 0.31 0.30 

24 months 0.33 0.35 0.34 0.31 0.30 0.31 0.28 0.27 0.29 0.26 0.27 0.29 

Before cut - after commissions            

6 months 0.05 0.06 0.08 0.07 0.10 0.11 0.11 0.10 0.14 0.15 0.14 0.12 

12 months 0.18 0.21 0.24 0.26 0.26 0.29 0.27 0.23 0.26 0.27 0.22 0.24 

18 months 0.24 0.24 0.22 0.20 0.22 0.23 0.25 0.21 0.24 0.21 0.24 0.25 

24 months 0.18 0.20 0.19 0.19 0.20 0.21 0.20 0.20 0.23 0.20 0.22 0.25 

After cut - after commissions            

6 months 0.04 0.08 0.14 0.11 0.15 0.15 0.13 0.10 0.16 0.16 0.18 0.17 

12 months 0.14 0.17 0.21 0.22 0.24 0.29 0.26 0.21 0.25 0.27 0.23 0.23 

18 months 0.25 0.25 0.22 0.19 0.22 0.23 0.24 0.21 0.27 0.26 0.27 0.27 

24 months 0.24 0.23 0.18 0.22 0.20 0.21 0.18 0.16 0.23 0.20 0.23 0.26 

Spread reversion to zero (average across overlapping portfolios) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.17 0.15 0.13 0.12 0.09 0.10 0.09 0.08 0.09 0.07 0.05 0.06 

12 months 0.30 0.29 0.27 0.27 0.28 0.28 0.25 0.23 0.20 0.19 0.20 0.14 

18 months 0.33 0.31 0.29 0.24 0.23 0.23 0.20 0.15 0.13 0.14 0.17 0.18 

24 months 0.27 0.23 0.20 0.16 0.16 0.13 0.08 0.13 0.14 0.14 0.13 0.17 

Before cut - after commissions            

6 months 0.05 0.06 0.06 0.07 0.04 0.06 0.06 0.05 0.06 0.05 0.03 0.04 

12 months 0.19 0.21 0.21 0.23 0.25 0.25 0.22 0.21 0.19 0.18 0.19 0.12 

18 months 0.24 0.24 0.24 0.21 0.21 0.21 0.19 0.14 0.11 0.12 0.16 0.17 

24 months 0.18 0.16 0.15 0.13 0.13 0.11 0.07 0.12 0.13 0.13 0.12 0.16 

After cut - after commissions            

6 months 0.05 0.10 0.11 0.14 0.12 0.12 0.12 0.09 0.12 0.12 0.10 0.10 

12 months 0.13 0.16 0.20 0.17 0.20 0.16 0.17 0.18 0.16 0.16 0.18 0.12 

18 months 0.24 0.27 0.27 0.24 0.24 0.21 0.20 0.15 0.15 0.14 0.18 0.22 

24 months 0.29 0.27 0.26 0.16 0.18 0.13 0.07 0.06 0.12 0.13 0.11 0.14 

Notes: Sharpe ratios using SSD pre-selection for any formation period and opening trigger combination, before and after inclusion of commissions and cut rules, computed as average monthly 
excess return divided by their standard deviation; positions are closed when the Spread reverts within the estimated boundaries (upper panel) and reaches its zero mean ( lower panel). 
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Table 4 – CORR: Sharpe ratios 

Spread reversion within the boundaries (average across overlapping portfolios) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.19 0.22 0.25 0.26 0.26 0.21 0.19 0.20 0.18 0.20 0.21 0.20 

12 months 0.19 0.25 0.28 0.30 0.28 0.29 0.25 0.20 0.17 0.16 0.21 0.25 

18 months 0.21 0.26 0.23 0.21 0.22 0.25 0.23 0.26 0.25 0.21 0.18 0.17 

24 months 0.23 0.23 0.22 0.22 0.24 0.21 0.19 0.17 0.16 0.12 0.07 0.09 

Before cut - after commissions            

6 months 0.07 0.10 0.14 0.15 0.16 0.12 0.11 0.12 0.10 0.12 0.15 0.14 

12 months 0.13 0.15 0.19 0.21 0.20 0.22 0.19 0.14 0.11 0.11 0.16 0.20 

18 months 0.14 0.20 0.18 0.17 0.18 0.20 0.18 0.21 0.21 0.17 0.14 0.14 

24 months 0.17 0.18 0.18 0.16 0.19 0.17 0.15 0.14 0.13 0.08 0.04 0.06 

After cut - after commissions            

6 months 0.06 0.15 0.22 0.22 0.21 0.20 0.21 0.22 0.17 0.18 0.19 0.18 

12 months 0.15 0.19 0.25 0.24 0.26 0.26 0.26 0.19 0.13 0.08 0.15 0.16 

18 months 0.12 0.24 0.25 0.23 0.25 0.27 0.23 0.27 0.22 0.20 0.13 0.13 

24 months 0.07 0.14 0.17 0.19 0.25 0.20 0.13 0.11 0.11 0.13 0.03 0.10 

Spread reversion to zero (average across overlapping portfolios) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Before cut - before commissions            

6 months 0.16 0.15 0.13 0.12 0.11 0.09 0.08 0.06 0.06 0.03 0.03 0.03 

12 months 0.18 0.17 0.18 0.17 0.15 0.14 0.08 0.09 0.09 0.12 0.09 0.04 

18 months 0.16 0.17 0.16 0.15 0.15 0.11 0.08 0.10 0.09 0.06 0.06 0.04 

24 months 0.17 0.17 0.17 0.14 0.12 0.09 0.04 0.06 0.08 0.06 0.06 0.05 

Before cut - after commissions            

6 months 0.07 0.08 0.09 0.09 0.08 0.07 0.06 0.04 0.05 0.02 0.02 0.02 

12 months 0.14 0.14 0.16 0.15 0.13 0.12 0.06 0.08 0.08 0.11 0.08 0.03 

18 months 0.11 0.14 0.14 0.14 0.14 0.10 0.07 0.09 0.08 0.06 0.06 0.03 

24 months 0.14 0.15 0.16 0.13 0.11 0.08 0.03 0.06 0.07 0.06 0.05 0.05 

After cut - after commissions            

6 months 0.00 0.07 0.09 0.17 0.18 0.15 0.14 0.09 0.10 0.07 0.11 0.07 

12 months 0.15 0.16 0.15 0.17 0.17 0.18 0.17 0.15 0.14 0.17 0.11 0.07 

18 months 0.13 0.16 0.16 0.20 0.22 0.22 0.22 0.22 0.18 0.11 0.11 0.04 

24 months 0.04 0.08 0.12 0.17 0.16 0.15 0.11 0.16 0.13 0.04 0.05 -0.02 

Notes: Sharpe ratios using SSD pre-selection for any formation period and opening trigger combination, before and after inclusion of commissions and cut rules, computed as average monthly 
excess return divided by their standard deviation; positions are closed when the Spread reverts within the estimated boundaries (upper panel) and reaches its zero mean (lower panel). 
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Figure 4 – Sharpe ratios for the RB application 

 
Figure 5 – Sharpe ratios for the RZ application 

 
Upper two panels: Sharpe ratios using SSD pre-selection. Bottom two panels: Sharpe ratios using CORR pre-selection. The results correspond to any formation period and opening trigger 

combination before (left) and after (right) inclusion of commissions and cut rules. Sharpe ratios are computed as average monthly excess returns divided by their standard deviation, positions are 

closed when the Spread reverts to within the estimated boundaries (Figure 4) or reaches its zero mean (Figure 5) and the parameter values considered are: 6, 12, 18 and 24 months for the formation 
period length and from 0.5 to 6 with 0.5 jumps, for the opening trigger. 
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Similarly, when CORR pre-selection is employed, the 12- and 18-month formation periods 

generally display higher Sharpe ratios, but the differences among applications with distinct 

formation period lengths are often trifling. Notice that, unlike the excess returns analysis, the 

lower volatility of the 6-month pre-selection period provides better aligned results. In general, 

maximum Sharpe ratios are associated to opening trigger values in the interval [2, 4] in RB 

and [0.5, 3] in RZ, and often coinciding with those for excess returns. Moreover, as in SSD, 

the risk-adjusted profitability before inclusion of commissions and cut rules in the RZ case is 

declining in δ. In both the RB and RZ cases, Sharpe ratios reduce with the inclusion of 

commissions and increase with the inclusion of cut rules, with similar variations across δs. 

In contrast to the evaluation of excess returns, SSD pre-selection generally leads to higher 

profitability per unit of risk, with respect to CORR, due to its lower volatility, especially before 

inclusion of commissions and cut rules. Comparing the results of the applications based on 

different closing criteria, the reversion to within the boundaries application presents higher 

Sharpe ratios with respect to the case of closure at Spread convergence to zero, confirming the 

evidence from the excess returns analysis. 

To evaluate the pairs trading performance, we look also at the frequency of positive outcomes, 

that is, the percentage of monthly excess returns that are strictly greater than zero. Since pairs 

trading belongs to the statistical arbitrage strategies category, negative results are allowed if 

the average outcome is guaranteed to be positive, and the frequency of positive excess returns 

allows us to investigate the efficacy of the strategy.17 Figures 6 and 7 depict the results before 

and after inclusion of commissions and cut rules. Once again, for most parameter combinations, 

the RB setting performs better than the RZ setting and, in the first case, SSD pre-selection 

exhibits higher percentages. Also, these proportions appear to be sensitive to changes in both 

the formation period length and the opening trigger. 

In the RB application, both the SSD and CORR implementations show frequencies always 

greater than 50% before inclusion of commissions and cut rules, with maxima exceeding 60%. 

When commissions and cut rules are considered, almost all the results suffer reductions. Some 

frequencies lower than 50% are present in SSD for the 6-month formation period and in CORR 

for all formation period lengths except for the 18-months. In both cases, maximum values are 

around 55%. In the RZ setting, before inclusion of commissions and cut rules, the 12-, 18- and 

24-month formation periods for SSD pre-selection lead to always greater than 50% frequencies, 

with a maximum of 54%. In some cases, the inclusion of commissions and cut rules has a 

positive effect on the results. However, in the SSD application, the 12-month formation period 

is the only one exhibiting percentages always greater than 50% for all values of δ, and in the 

CORR application frequencies are lower than 50% for δs strictly smaller than 1.5 and greater 

than 4.5 for almost all formation period lengths, with a minimum of around 46%. 

                                                 
17 The results are provided in the Appendix in Tables 7 to 22. 
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Figure 6 – Percentage of positive monthly excess returns for the RB application 

 
Figure 7 – Percentage of positive monthly excess returns for the RZ application 

 
Upper two panels: percentage of positive monthly excess returns using SSD pre-selection. Bottom two panels: percentage of positive monthly excess returns using CORR pre-selection. The results 

correspond to any formation period and opening trigger combination before (left) and after (right) inclusion of commissions and cut rules. Positions are closed when the Spread reverts to within 

the estimated boundaries (Figure 6) or reaches its zero mean (Figure 7) and the parameter values considered are: 6, 12, 18 and 24 months for the formation period length and 0.5 to 6 with 0.5 
jumps, for the opening trigger. The grey line corresponds to the 50% level. 



20 

Note that the previous results for average excess returns are affected considerably by the 

findings from the analysis of positive excess returns. Indeed, in most of the cases, the lower 

the frequency of positive monthly excess returns, the lower the average monthly excess return, 

with not significant outcomes often associated to frequencies of less than 50%. 

As a final step in the performance evaluation, we consider the effect on the pairs trading 

strategy profitability of including market impact – see average monthly returns in Table 5. As 

discussed in Section 2.2, market impact is estimated as a variable cost that depends on the 

amounts traded. Final average monthly returns are based on daily excess returns from the pairs 

after inclusion of commissions and cut rules and are obtained subtracting the cost of the market 

impact at the opening and closing of each trade, for both stocks in each of the selected pairs, 

which provides the net daily returns of the pairs. The procedure used to compute the monthly 

portfolio net returns from net daily returns is the same as that used to calculate excess returns. 

The averages are simply the monthly return means across the six-overlapping portfolios. Since 

the initial investment required for each trade is equal to the cost associated to the market impact 

(40 bps), in this case, the results cannot be interpreted as excess returns. 

Comparing average monthly excess returns before the inclusion of market impact (Tables 1 

and 2) with the profitability analysis after its inclusion (Table 5), we find that the effect of 

market impact is generally declining in δ and in the length of the formation period, in all the 

applications, in terms of both pre-selection and Spread reversion. We find, also, that the market 

impact is usually higher in the RB case compared to the RZ case, and is higher in the case of 

pre-selection based on SSD compared to CORR.18 The way that profitability is affected by 

market impact appears to be related to the average number of trades per month19 which are 

depicted in Figure 8. 

Including the market impact leads to some negative average monthly returns, especially for the 

cases of the 6-month formation period and low δs. SSD pre-selection again provides lower 

profitability compared to CORR and the highest performance tends to be associated to the 18-

month formation period, with maxima corresponding to opening trigger values strictly greater 

than 5. The picture for CORR pre-selection is slightly different. The best performance is 

associated, again, with the 18-month formation period, but in this case, the maximum average 

monthly returns always correspond to central values of δ, in the interval [2.5, 4]. Overall, the 

choice of a 12-month formation period and an opening trigger equal to 2, which are most 

frequent in the literature, would seem to be suboptimal for a pairs trading strategy profitability. 

For traders who want to optimize their profits, use of fixed and pre-established parameters may 

not provide the best results. 

                                                 
18 In the case of SSD pre-selection, the returns are reduced by an amount within the respective ranges 

[-0.46%, -0.06%] and [-0.55%, -0.22%] for the RZ and RB settings. CORR pre-selection results in reductions 

within the ranges [-0.54%, -0.01%] and [-0.64%, -0.26%] respectively for the RZ and RB cases. 
19 The average number of trades per month is not affected by the inclusion of commissions and cut rules. 
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Table 5 – Average monthly returns net of market impact 

Spread reversion within the boundaries (average percentages across overlapping portfolios, significantly positive in bold) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

SSD             

6 months -0.50 -0.38 -0.23 -0.27 -0.21 -0.20 -0.18 -0.22 -0.09 -0.06 0.02 0.03 

12 months -0.31 -0.21 -0.10 -0.01 0.06 0.20 0.22 0.13 0.27 0.32 0.30 0.31 

18 months -0.10 -0.03 -0.04 -0.01 0.09 0.18 0.25 0.18 0.31 0.34 0.41 0.40 

24 months -0.11 -0.08 -0.15 0.01 0.03 0.10 0.15 0.13 0.37 0.34 0.44 0.59 

CORR  

6 months -0.52 -0.24 -0.03 0.09 0.11 0.14 0.24 0.26 0.06 0.15 0.19 0.24 

12 months -0.12 0.13 0.29 0.37 0.57 0.65 0.67 0.43 0.16 -0.03 0.28 0.42 

18 months -0.10 0.60 0.78 0.86 1.15 0.83 0.66 1.01 0.78 0.59 0.29 0.37 

24 months -0.21 0.25 0.74 0.57 0.92 0.71 0.32 0.24 0.17 0.33 -0.14 0.21 

Spread reversion to zero (average percentages across overlapping portfolios, significantly positive in bold) 

Formation periods 
Opening triggers 

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

SSD             

6 months -0.39 -0.17 -0.06 0.03 0.03 0.04 0.06 0.04 0.10 0.11 0.07 0.09 

12 months -0.20 -0.02 0.15 0.15 0.23 0.20 0.23 0.27 0.25 0.31 0.39 0.22 

18 months 0.00 0.20 0.29 0.31 0.39 0.38 0.35 0.25 0.23 0.27 0.38 0.46 

24 months 0.10 0.23 0.23 0.14 0.23 0.17 0.06 0.06 0.23 0.27 0.24 0.32 

CORR  

6 months -0.54 -0.23 -0.07 0.26 0.33 0.23 0.24 0.13 0.22 0.10 0.18 0.07 

12 months 0.29 0.70 0.72 0.91 1.00 0.78 0.80 0.51 0.51 0.63 0.41 0.20 

18 months 0.20 0.39 0.78 1.04 1.29 0.88 1.00 1.43 1.02 0.45 0.35 0.09 

24 months -0.18 0.14 0.53 0.79 0.77 0.76 0.47 0.85 0.55 0.09 0.18 -0.21 

Notes: Average monthly returns net of market impact using SSD and CORR pre-selections for any formation period and opening trigger combination; positions are closed when the Spread reverts 

to within the estimated boundaries (upper panel) and reaches its zero mean (lower panel). Market impact is computed as a percentage of the traded amounts and is subtracted at the beginning and 

at the end of each trade. This provides average monthly returns net of market impact as explained in Section 2.2. 

 

 



22 

 

Figure 8 – Pairs’ average number of round-trip trades per month 

 
Upper panels: average number of pair transactions per month using SSD pre-selection (normalized log-prices SSD). Bottom 

panels: average number of pair transactions per month using CORR pre-selection (log-prices correlation). The results 

correspond to any formation period and opening trigger combination before (left) and after (right) inclusion of commissions 

and cut rules and are computed as the number of round-trip trades per month, averaged across a 6-month trading period for 

each pair, and then across all pairs. Positions are closed when the Spread reverts to within the estimated boundaries (left) or 

reaches its zero mean (right) and the parameter values considered are: 6, 12, 18 and 24 months for the formation period length 
and 0.5 to 6 with 0.5 jumps, for the opening trigger. 

 

3.3 Arbitrage strategy characteristics 

Pairs trading strategy parametrization affects not only the strategy performance, as discussed 

above in detail, but also its characteristics and the features of the pair trades. 

First, the average number of tests20 required to identify the first 20 cointegrated pairs, reduces 

as the length of the formation period increases, and is lower for the CORR pre-selection 

compared to the SSD pre-selection (Table 6). This implies that, regardless of parameter 

choices, CORR is better able to capture comovement between assets. 

Table 6 – Average number of tests required to find the top-20 cointegrated pairs, by pre-selection metric 

Formation periods 
Average total pairs  Average tested pairs 

SSD CORR  SSD CORR 

6 months 101307 101310  64 29 

12 months 100643 100646  51 27 

18 months 99961 99965  42 26 

24 months 99254 99257  39 25 

Notes: number of total pairs and tested pairs, averaged across overlapping samples for pre-selection based on log-price 

correlation CORR and SSD between normalized log-prices, and considering formation periods of lengths 6, 12, 18 and 24 
months. 

                                                 
20 We take the average across the 6 overlapping samples. 
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The average number of complete trades per month (Figure 8) is computed as the number of 

round-trip trades per month averaged, first, across a 6-month trading period for each pair and, 

then, across all pairs. The number appears to be lower if positions are closed at the Spread 

convergence to zero (between 0.94 and 0.03) than for Spread reversion to within the boundaries 

(between 1.29 and 0.09). Moreover, the number of complete trades is related negatively to both 

the opening trigger and the length of the formation period. 

Figure 9 - Average life (number of days a position is kept opened) 

 

Upper set of panels: average life if positions are closed when the Spread reverts to within the estimated boundaries. Bottom 

set of panels: average life if positions are closed when the Spread reaches its zero mean. The results correspond to any 

formation period and opening trigger combination, before (left) and after (right) inclusion of commissions and cut rules, and 

are computed as averages across all trades using both SSD (normalized log-prices SSD) and CORR (log-prices correlation) 

pre-selection. The parameter values considered are: 6, 12, 18 and 24 months for the formation period length and 0.5 to 6 with 

0.5 jumps, for the opening trigger.  
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Figure 9 shows that the average number of days that a position remains open (average life) 

appears to be affected in different ways by changes to the parameters. Variations in the opening 

trigger lead to consistent modifications of average life, using both SSD and CORR 

pre-selection and, especially, before inclusion of commissions and cut rules. Specifically, in 

the RB setting, average life is declining in δ and, in the RZ case, first increasing and then 

decreasing. Formation period length mainly affects the differences among average lives, for 

different values of δ. That is, the range of values that include average life as δ varies, becomes 

wider as the length of the formation period increases, with the maximum amplitude 

corresponding to the intervals [2.5, 41] and [11, 69] respectively, for the RB and RZ 

applications (before inclusion of commissions and cut rules). In all cases, as expected, inclusion 

of cut rules leads to a reduction in the average number of days a position is kept open, 21 but 

does not alter the relation with the parameters and results on maximum ranges of [2, 10] and 

[6, 36] for the RB and RZ applications respectively. 

The pairs selected via cointegration testing can be classified according to the number of 

round-trip trades completed during the 6-month trading period: i) non-traded pairs are not 

involved in any trading; ii) single-round trips pairs are involved in only one trade; iii) 

multiple-openings pairs are involved in more than one trade. 

Figure 10 depicts the percentages of pairs (averaged across overlapping portfolios) in each of 

these categories.22 Pair classification seems to be strongly affected by the choice of parameters. 

Specifically, the average fractions of non-traded pairs and multiple-openings pairs are, 

respectively, declining and increasing, both in δ and in the length of the formation period, 

regardless of the pre-selection metric and Spread reversion type. However, the magnitude of 

the decline in the percentage of multiple-openings pairs is higher in the RZ setting than in the 

RB setting. The average proportion of single-round trip pairs is slightly affected by changes in 

the parameters when positions are closed with Spread reversion to within the estimated 

boundaries. In the case of Spread convergence to zero, it first increases and then decreases 

according to both δ and the length of the formation period. Overall, the pairs classification 

appears to be similar across pre-selection methodologies.23  

                                                 
21 The average number of trades per month and the average life clearly contribute in determining the number of 

open pairs per day (presented in the Appendix in tables from 7 to 22), which is negatively related with δ both for 

RB and RZ settings and the range of values in which it is included as δ varies becomes wider as the length of the 

formation period increases. 
22 Notice that pair classification is unaffected by the inclusion of commissions and cut rules. 
23 Tables 7 to 22 in the Appendix, present the average percentages (across overlapping portfolios) of 

non-convergent pairs both single-round trip and multiple-openings, before and after the inclusion of commissions 

and cut rules. The non-convergent single-round trips pairs are those pairs that are “truly” non-convergent, meaning 

that the Spread divergence from its zero-mean may be a consequence of a change in the long-run equilibrium. 

The results show that, in the RZ setting, the average fraction of non-convergent single-round trip pairs, in general 

is firstly increasing and then decreasing in δ (with the exception of the 6-month formation period where it is 

always increasing). In the RB application, the average fraction of non-convergent single-round trip pairs appears 

to be generally declining in δ before the inclusion of commissions and cut rules (with extremely high opening 

trigger values equal to 0.5), and decreasing after initially increasing when they are included. The average portion 

of non-convergent multiple-openings pairs appears to be always decreasing with the opening trigger, regardless 

of the Spread’s type of reversion, with higher fractions associated to the RB setting. 
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Figure 10 - Pairs classified by number of round-trip trades (average percentages) 

 

Pairs classified by number of round-trip trades during the trading period in percentages across overlapping portfolios: i) 

non-traded pairs are not involved in any trades; ii) single-round trip pairs are involved in one trade; iii) multiple-openings pairs 

are involved in more than one trade. The results correspond to any formation period and opening trigger combination, and are 

computed using SSD (upper two blocks) and CORR (lower two blocks) pre-selection, both if positions are closed when the 

Spread reverts to within the estimated boundaries (RB) and if the Spread reaches its zero mean (RZ). The parameter values 

considered are: 6, 12, 18 and 24 months for the formation period length (y axis) and 0.5 to 6 with 0.5 jumps, for the opening 
trigger (x axis). 

 

4. Conclusions 

This paper aims to investigate the sensitivity of pairs trading profitability to the strategy 

parametrization, in terms of the opening trigger and the formation period length. To this end, 

we performed a computationally intensive sensitivity analysis of different parametrization on 

a wide set of profitability measures as well as on the trades’ characteristics. We are thus able 

to provide a complete investigation of the effects of parameter choice on the statistical arbitrage 

strategy. 

We found that the profitability of the strategy is highly sensitive to both the length of the 

formation period and the opening threshold level. The effects vary according to the 
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pre-selection metrics employed and the Spread reversion used to determine closure of a 

positions. As we showed in Essay 1, if pre-selection is based on SSD or CORR the traded pairs 

rarely coincide, which leads to different risk-return profiles. In addition, the strictness of the 

interpretation of ‘the convergence to long-term equilibrium’ leads to trades that differ in terms 

of both numerosity and length (in days), which affects the entire implementation of the strategy. 

Overall, despite these differences, all the performance indicators (excess returns, Sharpe ratios 

and percentages of positive excess returns) suggest that the choice of parameters is crucial for 

determining the profitability of the strategy. In addition, in Section 3.3, we showed that the 

characteristics of the strategy and of the trades are also highly sensitive to variations in the 

parameters and affect the strategy performance through the frequency and duration of round-

trip transactions. 

Our analysis differs from the work of Huck (2013) whose application is based on Gatev et al.’s 

(2006) distance approach; however, both analyses are aimed at investigating the sensitivity of 

pairs trading to the strategy parametrization. In line with our findings, Huck finds that excess 

returns are highly sensitive to the length of the formation period but, differently from our 

analysis, are affected only marginally by the opening trigger. This difference may be due to the 

small set of opening trigger values (2, 3 and 4 times the Spread’s historical standard deviation) 

considered in Huck (2013). 

In the light of our results, more research is needed to investigate the parametrization of the 

pairs trading strategy in order to increase its efficiency in terms of profitability. In more detail, 

a possible direction for further investigations would be to develop a new framework that 

includes in-sample optimization of one or both of the parameters, based on a profitability 

measure, such as average excess return or Sharpe ratio. It would be interesting to both evaluate 

the effect of this optimization on pairs trading performance and to investigate whether the ‘best’ 

in-sample parameters, identified during the formation period, lead to the highest out-of-sample 

profitability, that is, in the following 6-month trading period. 
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Table 7 – SSD pre-selection: closure at Spread reversion within the boundaries, 6-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0032 0.0035 0.0039 0.0038 0.0044 0.0050 0.0053 0.0050 0.0062 0.0064 0.0063 0.0057 

Std 0.0143 0.0152 0.0163 0.0168 0.0179 0.0197 0.0221 0.0231 0.0245 0.0258 0.0260 0.0267 

Min -0.0402 -0.0499 -0.0525 -0.0503 -0.0517 -0.0563 -0.0643 -0.0606 -0.0507 -0.0593 -0.0652 -0.0604 

Max 0.0786 0.0830 0.0931 0.0876 0.0737 0.0851 0.0821 0.0915 0.0995 0.1189 0.1038 0.1033 

Median 0.0014 0.0015 0.0018 0.0025 0.0030 0.0030 0.0031 0.0020 0.0025 0.0020 0.0013 0.0029 

Skewness 1.2624 1.2042 1.1140 0.8272 0.6406 0.7710 0.7916 0.7103 0.9600 1.2447 1.2811 1.2438 

Kurtosis 7.9935 7.6275 7.3668 5.7825 4.3593 4.9607 4.6740 4.4683 4.9682 6.0610 5.9571 5.7407 

NW stat (pValue) 
3.68 

(0.00) 

3.79 

(0.00) 

3.76 

(0.00) 

3.54 

(0.00) 

3.97 

(0.00) 

4.19 

(0.00) 

3.58 

(0.00) 

3.31 

(0.00) 

3.83 

(0.00) 

3.77 

(0.00) 

3.79 

(0.00) 

3.55 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.22 0.23 0.24 0.23 0.25 0.26 0.24 0.22 0.25 0.25 0.24 0.22 

% positive returns 53.94% 53.94% 53.94% 56.43% 55.19% 55.19% 54.77% 52.28% 53.11% 52.28% 51.04% 52.70% 

Before cut - after commissions            

Mean 0.0006 0.0008 0.0013 0.0012 0.0017 0.0022 0.0024 0.0023 0.0034 0.0036 0.0036 0.0032 

Std 0.0138 0.0147 0.0158 0.0163 0.0173 0.0191 0.0215 0.0225 0.0238 0.0251 0.0254 0.0260 

Skewness 1.1719 1.1225 1.0608 0.7759 0.5981 0.7312 0.7449 0.6680 0.9225 1.2149 1.2310 1.1992 

Kurtosis 7.9559 7.5943 7.3905 5.7978 4.4169 5.0175 4.7242 4.4927 4.9711 6.0595 5.9099 5.6594 

NW stat (pValue) 
0.81 

(0.21) 

1.02 

(0.15) 

1.38 

(0.08) 

1.18 

(0.12) 

1.66 

(0.05) 

1.97 

(0.02) 

1.80 

(0.04) 

1.61 

(0.05) 

2.25 

(0.01) 

2.30 

(0.01) 

2.31 

(0.01) 

2.07 

(0.02) 

Hansen pValue 0.21 0.17 0.12 0.13 0.05 0.04 0.04 0.07 0.01 0.01 0.02 0.04 

Sharpe ratio 0.05 0.06 0.08 0.07 0.10 0.11 0.11 0.10 0.14 0.15 0.14 0.12 

% positive returns 44.40% 46.06% 48.13% 49.38% 49.79% 51.04% 48.96% 48.13% 48.55% 45.64% 46.47% 49.38% 

After cut - after commissions            

Mean 0.0005 0.0012 0.0024 0.0018 0.0026 0.0027 0.0028 0.0023 0.0036 0.0038 0.0045 0.0044 

Std 0.0142 0.0153 0.0168 0.0162 0.0171 0.0186 0.0212 0.0222 0.0228 0.0238 0.0249 0.0266 

Skewness 0.9388 1.1614 1.0338 0.3481 0.3269 0.2969 0.4168 0.3121 0.5837 1.0178 1.0715 1.1176 

Kurtosis 7.4198 7.5810 6.9948 4.0853 3.6302 3.8548 4.0366 3.3292 3.7404 5.6569 5.1438 5.4758 

NW stat (pValue) 
0.50 

(0.31) 

1.04 

(0.15) 

1.80 

(0.04) 

1.52 

(0.06) 

2.02 

(0.02) 

2.11 

(0.02) 

1.92 

(0.03) 

1.50 

(0.07) 

2.23 

(0.01) 

2.36 

(0.01) 

2.66 

(0.00) 

2.47 

(0.01) 

Hansen pValue 0.31 0.14 0.03 0.07 0.02 0.02 0.03 0.06 0.02 0.01 0.01 0.01 

Sharpe ratio 0.04 0.08 0.14 0.11 0.15 0.15 0.13 0.10 0.16 0.16 0.18 0.17 

% positive returns 47.72% 51.04% 51.45% 52.70% 53.11% 53.11% 51.87% 45.64% 49.38% 49.79% 52.28% 52.28% 

Return net of MI -0.0050 -0.0038 -0.0023 -0.0027 -0.0021 -0.0020 -0.0018 -0.0022 -0.0009 -0.0006 0.0002 0.0003 

NW stat (pValue) 
-5.13 

(1.00) 

-3.57 

(1.00) 

-1.87 

(0.97) 

-2.46 

(0.99) 

-1.75 

(0.96) 

-1.65 

(0.95) 

-1.28 

(0.90) 

-1.50 

(0.93) 

-0.61 

(0.73) 

-0.37 

(0.65) 

0.13 

(0.45) 

0.16 

(0.43) 

Hansen P value 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.43 0.43 



30 

 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.11% 0.13% 0.28% 1.23% 2.73% 4.24% 6.78% 10.19% 14.15% 19.22% 24.45% 29.77% 

Single round-trip (SRT) 11.61% 9.96% 9.75% 10.25% 11.27% 12.67% 13.86% 16.23% 18.01% 18.35% 18.24% 18.05% 

Multiple openings 

(MO) 87.90% 89.60% 89.79% 88.22% 85.70% 82.69% 78.96% 73.11% 67.42% 62.08% 56.95% 51.86% 

Trades per month 1.29 1.16 0.99 0.87 0.79 0.72 0.64 0.57 0.52 0.47 0.42 0.38 

Before cut             

Life 34.60 31.50 29.37 27.53 25.64 24.04 22.18 20.60 18.69 16.89 15.29 13.80 

Open pairs per day 106.44 94.45 83.50 73.90 65.34 57.70 50.85 44.90 39.62 34.93 30.76 27.16 

Non-convergent SRT 11.48% 9.87% 9.19% 9.22% 9.43% 9.85% 9.94% 10.61% 10.87% 10.59% 9.87% 9.56% 

Non-convergent MO 80.38% 75.89% 70.81% 64.96% 59.22% 53.92% 48.75% 43.98% 39.47% 35.95% 32.58% 29.43% 

After cut             

Life 17.54 16.61 16.03 15.60 15.12 14.53 13.80 13.13 12.24 11.29 10.36 9.37 

Open pairs per day 72.64 65.42 58.49 52.55 47.17 42.23 37.58 33.56 29.95 26.63 23.63 21.04 

Non-convergent SRT 0.23% 0.17% 0.19% 0.36% 0.76% 0.93% 1.50% 2.29% 2.88% 3.35% 3.26% 3.22% 

Non-convergent MO 37.01% 36.69% 35.72% 34.07% 32.33% 31.17% 28.79% 26.50% 24.43% 22.50% 21.10% 20.00% 

% cut transactions 10.05% 10.16% 10.58% 10.86% 10.61% 10.34% 10.27% 10.36% 9.92% 9.89% 9.79% 9.42% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0023 0.0030 0.0036 0.0034 0.0047 0.0048 0.0052 0.0045 0.0080 0.0080 0.0079 0.0072 

Non-Crisis 0.0034 0.0036 0.0040 0.0039 0.0044 0.0050 0.0053 0.0051 0.0058 0.0060 0.0059 0.0054 

t-Test pValue 0.65 0.82 0.90 0.85 0.90 0.95 0.99 0.88 0.60 0.66 0.67 0.71 

Before cut - after commissions            

Crisis 0.0000 0.0007 0.0013 0.0010 0.0022 0.0022 0.0026 0.0019 0.0053 0.0053 0.0052 0.0046 

Non-Crisis 0.0008 0.0009 0.0013 0.0012 0.0016 0.0022 0.0024 0.0023 0.0030 0.0033 0.0033 0.0029 

t-Test pValue 0.74 0.93 0.99 0.92 0.85 1.00 0.96 0.91 0.58 0.65 0.66 0.70 

After cut - after commissions            

Crisis 0.0006 0.0009 0.0024 0.0016 0.0029 0.0018 0.0020 0.0004 0.0043 0.0040 0.0049 0.0056 

Non-Crisis 0.0005 0.0012 0.0023 0.0019 0.0025 0.0029 0.0030 0.0027 0.0034 0.0038 0.0044 0.0042 

t-Test pValue 0.96 0.88 0.97 0.91 0.88 0.72 0.78 0.54 0.83 0.95 0.90 0.76 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 8 – SSD pre-selection: closure at Spread reversion within the boundaries, 12-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0050 0.0060 0.0070 0.0080 0.0084 0.0097 0.0100 0.0087 0.0096 0.0100 0.0088 0.0091 

Std 0.0143 0.0160 0.0184 0.0207 0.0223 0.0236 0.0263 0.0270 0.0277 0.0281 0.0298 0.0292 

Min -0.0339 -0.0361 -0.0379 -0.0464 -0.0708 -0.0700 -0.0824 -0.0627 -0.0642 -0.0822 -0.0931 -0.1012 

Max 0.0757 0.0769 0.0944 0.0906 0.0997 0.0935 0.1213 0.1223 0.1215 0.1111 0.1135 0.1297 

Median 0.0036 0.0030 0.0038 0.0052 0.0053 0.0079 0.0072 0.0071 0.0077 0.0079 0.0064 0.0051 

Skewness 0.9300 1.0307 1.2811 1.0826 0.6488 0.6756 0.6979 0.8513 0.8491 0.5332 0.7477 0.8653 

Kurtosis 6.2805 5.5336 6.4802 5.4997 5.2383 4.9416 5.1227 5.2145 5.4798 4.5031 5.1377 6.1149 

NW stat (pValue) 
5.12 

(0.00) 

5.19 

(0.00) 

5.22 

(0.00) 

5.23 

(0.00) 

5.39 

(0.00) 

5.64 

(0.00) 

5.00 

(0.00) 

4.60 

(0.00) 

5.04 

(0.00) 

5.35 

(0.00) 

4.40 

(0.00) 

4.78 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.35 0.37 0.38 0.39 0.38 0.41 0.38 0.32 0.35 0.36 0.30 0.31 

% positive returns 61.28% 59.57% 58.72% 62.13% 60.43% 63.40% 62.55% 60.00% 61.70% 62.13% 60.00% 58.72% 

Before cut - after commissions            

Mean 0.0025 0.0033 0.0043 0.0052 0.0055 0.0067 0.0070 0.0059 0.0070 0.0074 0.0064 0.0069 

Std 0.0139 0.0156 0.0179 0.0200 0.0216 0.0228 0.0255 0.0263 0.0270 0.0272 0.0289 0.0284 

Skewness 0.8521 0.9714 1.2325 1.0169 0.5866 0.6371 0.6453 0.8007 0.7807 0.4714 0.6971 0.8133 

Kurtosis 6.3081 5.5634 6.5320 5.4690 5.2708 5.0294 5.1512 5.1933 5.3822 4.5472 5.1480 6.1593 

NW stat (pValue) 
2.75 

(0.00) 

3.07 

(0.00) 

3.42 

(0.00) 

3.63 

(0.00) 

3.78 

(0.00) 

4.16 

(0.00) 

3.74 

(0.00) 

3.30 

(0.00) 

3.82 

(0.00) 

4.17 

(0.00) 

3.38 

(0.00) 

3.79 

(0.00) 

Hansen pValue 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.18 0.21 0.24 0.26 0.26 0.29 0.27 0.23 0.26 0.27 0.22 0.24 

% positive returns 51.49% 51.06% 53.19% 55.32% 54.47% 57.87% 56.60% 55.74% 57.45% 58.30% 55.74% 56.17% 

After cut - after commissions            

Mean 0.0020 0.0027 0.0037 0.0045 0.0052 0.0067 0.0068 0.0056 0.0068 0.0071 0.0066 0.0065 

Std 0.0147 0.0157 0.0182 0.0203 0.0220 0.0230 0.0260 0.0262 0.0275 0.0268 0.0288 0.0283 

Skewness 0.1287 0.4190 0.7903 0.5477 -0.0843 0.2930 0.4348 0.3899 0.4628 0.2870 0.4777 0.5841 

Kurtosis 5.8410 4.8787 5.0826 4.5151 5.1540 4.4002 4.7791 3.9787 4.6883 4.9421 5.7864 7.3495 

NW stat (pValue) 
1.77 

(0.04) 

2.24 

(0.01) 

2.69 

(0.00) 

2.97 

(0.00) 

3.48 

(0.00) 

4.14 

(0.00) 

3.52 

(0.00) 

3.10 

(0.00) 

3.60 

(0.00) 

4.01 

(0.00) 

3.48 

(0.00) 

3.50 

(0.00) 

Hansen pValue 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.14 0.17 0.21 0.22 0.24 0.29 0.26 0.21 0.25 0.27 0.23 0.23 

% positive returns 53.19% 51.49% 56.60% 54.47% 57.02% 59.15% 57.87% 54.47% 58.30% 58.72% 56.60% 54.89% 

Return net of MI -0.0031 -0.0021 -0.0010 -0.0001 0.0006 0.0020 0.0022 0.0013 0.0027 0.0032 0.0030 0.0031 

NW stat (pValue) 
-2.64 

(1.00) 

-1.78 

(0.96) 

-0.72 

(0.77) 

-0.09 

(0.53) 

0.40 

(0.35) 

1.29 

(0.10) 

1.18 

(0.12) 

0.75 

(0.23) 

1.50 

(0.07) 

1.88 

(0.03) 

1.65 

(0.05) 

1.75 

(0.04) 

Hansen P value 1.00 1.00 1.00 1.00 0.33 0.11 0.12 0.21 0.08 0.05 0.06 0.05 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.20% 0.37% 0.67% 2.63% 6.80% 12.76% 19.50% 28.57% 36.80% 43.83% 50.85% 57.50% 

Single round-trip (SRT) 12.93% 10.33% 10.02% 11.02% 14.37% 15.89% 18.35% 18.09% 16.39% 15.72% 14.87% 13.15% 

Multiple openings 

(MO) 86.30% 88.98% 88.96% 86.02% 78.54% 70.98% 61.83% 53.04% 46.59% 40.33% 34.15% 29.22% 

Trades per month 1.22 1.08 0.90 0.76 0.65 0.56 0.48 0.40 0.34 0.29 0.24 0.21 

Before cut             

Life 35.33 30.55 26.83 23.50 20.91 18.38 15.88 13.38 11.04 9.24 7.89 6.38 

Open pairs per day 101.97 86.06 71.83 59.57 49.44 40.81 33.58 27.60 22.67 18.53 15.05 12.28 

Non-convergent SRT 12.74% 10.04% 8.93% 8.20% 9.22% 9.80% 10.13% 9.28% 8.00% 7.37% 7.48% 6.43% 

Non-convergent MO 75.63% 70.09% 63.15% 55.96% 47.91% 40.07% 33.67% 28.93% 24.80% 20.78% 16.33% 13.76% 

After cut             

Life 18.12 16.72 15.65 14.48 13.45 12.24 10.88 9.34 7.87 6.71 5.73 4.73 

Open pairs per day 70.27 61.15 52.35 44.28 37.40 31.42 26.21 21.79 18.07 14.95 12.24 10.05 

Non-convergent SRT 0.22% 0.20% 0.39% 0.80% 1.96% 2.67% 3.59% 3.59% 3.33% 3.20% 3.80% 3.76% 

Non-convergent MO 35.89% 36.17% 34.74% 32.98% 30.17% 26.24% 22.54% 20.09% 17.52% 15.52% 12.41% 10.48% 

% cut transactions 10.09% 9.79% 9.83% 9.72% 9.49% 8.93% 8.76% 8.47% 8.27% 7.63% 7.41% 7.07% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0080 0.0107 0.0131 0.0130 0.0148 0.0179 0.0201 0.0202 0.0214 0.0193 0.0201 0.0201 

Non-Crisis 0.0043 0.0049 0.0056 0.0069 0.0070 0.0079 0.0077 0.0061 0.0070 0.0079 0.0063 0.0067 

t-Test pValue 0.13 0.03 0.02 0.09 0.04 0.01 0.01 0.00 0.00 0.02 0.01 0.01 

Before cut - after commissions            

Crisis 0.0057 0.0082 0.0105 0.0103 0.0119 0.0149 0.0170 0.0171 0.0183 0.0163 0.0172 0.0174 

Non-Crisis 0.0018 0.0022 0.0029 0.0041 0.0041 0.0048 0.0048 0.0034 0.0044 0.0054 0.0040 0.0045 

t-Test pValue 0.11 0.03 0.01 0.07 0.04 0.01 0.01 0.00 0.00 0.02 0.01 0.01 

After cut - after commissions            

Crisis 0.0056 0.0076 0.0119 0.0110 0.0131 0.0164 0.0184 0.0173 0.0206 0.0182 0.0194 0.0186 

Non-Crisis 0.0012 0.0016 0.0019 0.0031 0.0035 0.0046 0.0042 0.0030 0.0038 0.0047 0.0038 0.0038 

t-Test pValue 0.08 0.03 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 9 - SSD pre-selection: closure at Spread reversion within the boundaries, 18-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0058 0.0066 0.0067 0.0072 0.0081 0.0090 0.0094 0.0080 0.0082 0.0075 0.0083 0.0085 

Std 0.0147 0.0172 0.0187 0.0225 0.0249 0.0273 0.0276 0.0269 0.0257 0.0264 0.0273 0.0280 

Min -0.0286 -0.0338 -0.0444 -0.0632 -0.0543 -0.0624 -0.0724 -0.0827 -0.0818 -0.0836 -0.0843 -0.0990 

Max 0.0603 0.0690 0.0762 0.1032 0.1187 0.1275 0.1322 0.1148 0.1143 0.1266 0.1521 0.1174 

Median 0.0050 0.0036 0.0038 0.0043 0.0042 0.0061 0.0073 0.0062 0.0073 0.0054 0.0050 0.0050 

Skewness 0.9413 0.9872 0.7862 0.9385 1.0302 0.8855 0.8779 0.4793 0.7181 0.6555 1.0077 0.4545 

Kurtosis 4.3730 4.6018 4.5188 5.6203 5.5888 4.9892 5.6022 5.3071 5.6261 5.6725 7.2986 5.4731 

NW stat (pValue) 
4.61 

(0.00) 

4.79 

(0.00) 

4.76 

(0.00) 

4.47 

(0.00) 

4.41 

(0.00) 

4.53 

(0.00) 

4.46 

(0.00) 

4.10 

(0.00) 

4.11 

(0.00) 

3.82 

(0.00) 

4.29 

(0.00) 

4.75 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.39 0.38 0.36 0.32 0.33 0.33 0.34 0.30 0.32 0.28 0.31 0.30 

% positive returns 57.21% 57.64% 58.52% 56.33% 59.39% 58.95% 61.14% 62.88% 61.14% 60.26% 60.26% 55.46% 

Before cut - after commissions            

Mean 0.0034 0.0040 0.0040 0.0044 0.0052 0.0062 0.0066 0.0055 0.0059 0.0054 0.0064 0.0067 

Std 0.0142 0.0166 0.0181 0.0218 0.0241 0.0263 0.0267 0.0262 0.0251 0.0257 0.0266 0.0274 

Skewness 0.8945 0.9404 0.7463 0.8888 0.9778 0.8277 0.8150 0.4095 0.6485 0.5877 0.9323 0.3718 

Kurtosis 4.4506 4.6266 4.5533 5.6071 5.5456 4.9743 5.4995 5.3155 5.5501 5.6202 7.0885 5.4674 

NW stat (pValue) 
2.96 

(0.00) 

3.16 

(0.00) 

3.07 

(0.00) 

2.94 

(0.00) 

3.02 

(0.00) 

3.31 

(0.00) 

3.35 

(0.00) 

2.96 

(0.00) 

3.09 

(0.00) 

2.88 

(0.00) 

3.42 

(0.00) 

3.89 

(0.00) 

Hansen pValue 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.24 0.24 0.22 0.20 0.22 0.23 0.25 0.21 0.24 0.21 0.24 0.25 

% positive returns 54.15% 49.34% 52.40% 51.97% 54.15% 53.71% 53.71% 58.52% 58.08% 56.33% 57.21% 51.97% 

After cut - after commissions            

Mean 0.0038 0.0044 0.0042 0.0044 0.0056 0.0063 0.0067 0.0057 0.0067 0.0067 0.0072 0.0068 

Std 0.0149 0.0175 0.0193 0.0233 0.0256 0.0275 0.0277 0.0269 0.0254 0.0255 0.0264 0.0254 

Skewness 0.8121 0.8463 0.6370 0.8437 0.9290 0.8839 1.0623 0.4932 0.6790 0.5949 0.6669 0.4602 

Kurtosis 4.2284 4.3478 4.6611 6.5527 5.1329 5.0123 7.1938 5.7031 5.7563 5.6206 5.6572 4.9286 

NW stat (pValue) 
2.85 

(0.00) 

3.01 

(0.00) 

2.80 

(0.00) 

2.69 

(0.00) 

3.09 

(0.00) 

3.38 

(0.00) 

3.21 

(0.00) 

2.98 

(0.00) 

3.14 

(0.00) 

3.26 

(0.00) 

3.68 

(0.00) 

4.01 

(0.00) 

Hansen pValue 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.25 0.25 0.22 0.19 0.22 0.23 0.24 0.21 0.27 0.26 0.27 0.27 

% positive returns 55.02% 52.84% 51.97% 51.53% 53.28% 55.90% 57.64% 55.46% 59.39% 58.08% 58.52% 53.28% 

Return net of MI -0.0010 -0.0003 -0.0004 -0.0001 0.0009 0.0018 0.0025 0.0018 0.0031 0.0034 0.0041 0.0040 

NW stat (pValue) 
-0.82 

(0.79) 

-0.19 

(0.57) 

-0.25 

(0.60) 

-0.09 

(0.54) 

0.54 

(0.30) 

1.01 

(0.16) 

1.24 

(0.11) 

0.98 

(0.16) 

1.50 

(0.07) 

1.74 

(0.04) 

2.21 

(0.01) 

2.45 

(0.01) 

Hansen P value 1.00 1.00 1.00 1.00 0.26 0.18 0.12 0.16 0.07 0.04 0.02 0.01 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.29% 0.47% 1.23% 5.00% 12.86% 21.94% 31.70% 41.70% 50.33% 57.90% 64.89% 70.85% 

Single round-trip (SRT) 15.16% 11.14% 11.61% 14.42% 16.79% 17.77% 18.55% 15.63% 14.44% 13.79% 11.74% 9.89% 

Multiple openings 

(MO) 83.97% 88.17% 86.96% 80.38% 70.00% 59.96% 49.51% 42.39% 35.02% 28.19% 23.35% 19.17% 

Trades per month 1.14 0.99 0.83 0.67 0.56 0.45 0.37 0.31 0.25 0.20 0.16 0.13 

Before cut             

Life 37.77 30.67 25.86 22.00 18.40 15.31 12.27 9.82 7.96 6.58 5.06 3.98 

Open pairs per day 99.31 81.19 65.42 52.09 41.16 32.57 25.74 20.12 15.76 12.34 9.64 7.53 

Non-convergent SRT 14.98% 10.67% 9.49% 10.07% 9.75% 9.33% 9.08% 7.39% 7.01% 6.88% 5.51% 4.26% 

Non-convergent MO 71.32% 65.13% 56.34% 48.06% 40.31% 32.95% 26.32% 21.99% 17.81% 13.79% 11.23% 8.97% 

After cut             

Life 19.26 16.97 15.48 13.87 12.24 10.59 8.79 7.18 5.79 4.80 3.72 2.92 

Open pairs per day 68.37 57.72 48.20 39.16 31.65 25.42 20.52 16.17 12.65 9.91 7.76 6.01 

Non-convergent SRT 0.20% 0.13% 0.60% 1.74% 2.70% 3.42% 3.93% 3.48% 3.57% 3.84% 3.21% 2.59% 

Non-convergent MO 35.69% 34.02% 32.03% 29.49% 26.45% 21.88% 18.04% 15.58% 13.06% 10.38% 8.35% 6.72% 

% cut transactions 10.56% 9.97% 9.75% 9.47% 8.99% 8.81% 8.33% 7.84% 7.61% 7.37% 6.94% 6.59% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0123 0.0145 0.0151 0.0181 0.0197 0.0181 0.0165 0.0143 0.0147 0.0139 0.0160 0.0166 

Non-Crisis 0.0043 0.0047 0.0048 0.0047 0.0054 0.0070 0.0077 0.0066 0.0067 0.0060 0.0066 0.0066 

t-Test pValue 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.10 0.07 0.08 0.04 0.04 

Before cut - after commissions            

Crisis 0.0100 0.0119 0.0123 0.0150 0.0164 0.0149 0.0137 0.0116 0.0123 0.0117 0.0139 0.0145 

Non-Crisis 0.0019 0.0022 0.0021 0.0020 0.0026 0.0042 0.0050 0.0041 0.0045 0.0040 0.0047 0.0050 

t-Test pValue 0.00 0.00 0.00 0.00 0.00 0.02 0.06 0.10 0.07 0.08 0.05 0.04 

After cut - after commissions            

Crisis 0.0108 0.0131 0.0134 0.0159 0.0171 0.0144 0.0139 0.0143 0.0163 0.0166 0.0169 0.0160 

Non-Crisis 0.0022 0.0024 0.0021 0.0018 0.0029 0.0045 0.0050 0.0038 0.0045 0.0044 0.0050 0.0047 

t-Test pValue 0.00 0.00 0.00 0.00 0.00 0.04 0.06 0.02 0.01 0.01 0.01 0.01 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 

  



35 

 

Table 10 - SSD pre-selection: closure at Spread reversion within the boundaries, 24-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0045 0.0055 0.0057 0.0068 0.0079 0.0085 0.0085 0.0084 0.0094 0.0083 0.0087 0.0089 

Std 0.0136 0.0154 0.0169 0.0219 0.0261 0.0277 0.0309 0.0313 0.0325 0.0321 0.0324 0.0304 

Min -0.0382 -0.0345 -0.0416 -0.0476 -0.0556 -0.0622 -0.0682 -0.0767 -0.0845 -0.1159 -0.1493 -0.0676 

Max 0.0598 0.0600 0.0625 0.0852 0.1079 0.1145 0.1244 0.1539 0.1773 0.1892 0.2006 0.1838 

Median 0.0026 0.0033 0.0033 0.0044 0.0044 0.0073 0.0072 0.0052 0.0080 0.0062 0.0076 0.0056 

Skewness 0.7422 0.7908 0.6027 0.7875 0.6775 0.6230 0.7398 0.9444 1.2477 1.3205 1.1854 1.8948 

Kurtosis 4.6553 4.2376 3.6731 4.0290 4.0191 4.2953 4.7324 6.3056 8.3667 10.7396 13.3589 12.5874 

NW stat (pValue) 
4.37 

(0.00) 

4.69 

(0.00) 

4.55 

(0.00) 

4.02 

(0.00) 

4.09 

(0.00) 

4.23 

(0.00) 

4.22 

(0.00) 

4.36 

(0.00) 

4.37 

(0.00) 

3.98 

(0.00) 

4.42 

(0.00) 

4.56 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.33 0.35 0.34 0.31 0.30 0.31 0.28 0.27 0.29 0.26 0.27 0.29 

% positive returns 57.40% 56.95% 58.74% 56.05% 54.26% 58.74% 60.09% 56.50% 58.30% 55.16% 60.09% 60.09% 

Before cut - after commissions            

Mean 0.0023 0.0030 0.0031 0.0040 0.0050 0.0057 0.0059 0.0061 0.0073 0.0064 0.0070 0.0074 

Std 0.0131 0.0150 0.0165 0.0212 0.0251 0.0268 0.0301 0.0305 0.0318 0.0314 0.0318 0.0297 

Skewness 0.6887 0.7753 0.5660 0.7236 0.6139 0.5742 0.6813 0.8980 1.2031 1.2746 1.1359 1.8464 

Kurtosis 4.6298 4.3342 3.7193 3.9676 3.9850 4.2376 4.6755 6.2800 8.3397 10.7958 13.6456 12.6274 

NW stat (pValue) 
2.44 

(0.01) 

2.82 

(0.00) 

2.68 

(0.00) 

2.59 

(0.00) 

2.83 

(0.00) 

3.05 

(0.00) 

3.11 

(0.00) 

3.31 

(0.00) 

3.55 

(0.00) 

3.19 

(0.00) 

3.71 

(0.00) 

3.96 

(0.00) 

Hansen pValue 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.18 0.20 0.19 0.19 0.20 0.21 0.20 0.20 0.23 0.20 0.22 0.25 

% positive returns 49.78% 51.57% 51.12% 50.67% 49.78% 55.61% 55.61% 53.81% 56.50% 52.91% 58.30% 58.74% 

After cut - after commissions            

Mean 0.0035 0.0037 0.0030 0.0046 0.0049 0.0055 0.0055 0.0049 0.0070 0.0063 0.0070 0.0081 

Std 0.0149 0.0162 0.0164 0.0216 0.0250 0.0260 0.0300 0.0304 0.0310 0.0314 0.0309 0.0318 

Skewness 1.1560 1.0842 0.4508 0.5468 0.6417 0.5651 0.6467 0.6543 0.6683 0.8029 0.7266 2.2180 

Kurtosis 7.6590 5.3414 3.3659 3.5103 3.9990 3.7339 4.1167 5.9658 6.2619 7.1964 9.6544 13.9903 

NW stat (pValue) 
2.80 

(0.00) 

2.59 

(0.00) 

2.56 

(0.01) 

2.84 

(0.00) 

2.65 

(0.00) 

3.11 

(0.00) 

2.81 

(0.00) 

2.73 

(0.00) 

3.47 

(0.00) 

3.20 

(0.00) 

3.72 

(0.00) 

3.85 

(0.00) 

Hansen pValue 0.00 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.24 0.23 0.18 0.22 0.20 0.21 0.18 0.16 0.23 0.20 0.23 0.26 

% positive returns 54.71% 53.36% 50.22% 55.16% 51.12% 52.47% 54.71% 53.81% 59.19% 54.26% 59.19% 58.30% 

Return net of MI -0.0011 -0.0008 -0.0015 0.0001 0.0003 0.0010 0.0015 0.0013 0.0037 0.0034 0.0044 0.0059 

NW stat (pValue) 
-0.90 

(0.82) 

-0.61 

(0.73) 

-1.39 

(0.92) 

0.05 

(0.48) 

0.18 

(0.43) 

0.63 

(0.27) 

0.80 

(0.21) 

0.77 

(0.22) 

1.94 

(0.03) 

1.79 

(0.04) 

2.47 

(0.01) 

2.95 

(0.00) 

Hansen P value 1.00 1.00 1.00 0.45 0.41 0.26 0.19 0.20 0.03 0.05 0.02 0.01 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.41% 0.80% 2.43% 8.90% 19.20% 30.44% 43.05% 53.35% 61.90% 69.33% 75.48% 79.61% 

Single round-trip (SRT) 17.73% 13.81% 14.72% 16.61% 17.82% 17.36% 16.17% 13.49% 11.10% 9.45% 8.05% 7.09% 

Multiple openings 

(MO) 81.28% 84.84% 82.48% 74.08% 62.59% 51.97% 40.37% 32.87% 26.67% 20.89% 16.22% 13.17% 

Trades per month 1.06 0.93 0.76 0.61 0.48 0.39 0.30 0.24 0.19 0.15 0.12 0.09 

Before cut             

Life 40.63 32.70 26.21 20.82 16.60 12.50 10.14 7.64 5.67 4.35 3.36 2.50 

Open pairs per day 97.46 78.00 60.90 46.70 35.45 26.96 20.35 15.37 11.56 8.61 6.36 4.75 

Non-convergent SRT 17.32% 13.00% 11.49% 10.60% 9.59% 7.87% 7.94% 6.70% 4.89% 4.13% 3.44% 2.82% 

Non-convergent MO 68.94% 61.47% 52.04% 42.75% 33.85% 27.32% 20.16% 16.40% 13.51% 10.34% 8.10% 6.42% 

After cut             

Life 20.21 17.65 15.48 13.09 11.06 8.81 7.31 5.68 4.26 3.28 2.49 1.88 

Open pairs per day 66.11 55.30 44.56 34.95 27.02 21.16 16.19 12.56 9.55 7.10 5.22 3.86 

Non-convergent SRT 0.23% 0.37% 1.54% 2.84% 3.30% 3.67% 3.85% 3.78% 2.94% 2.61% 2.09% 1.83% 

Non-convergent MO 35.28% 34.40% 31.19% 27.13% 22.18% 17.87% 13.83% 12.02% 10.14% 8.07% 6.65% 5.11% 

% cut transactions 11.20% 10.01% 9.65% 9.26% 9.11% 8.60% 8.15% 7.53% 6.89% 6.08% 5.85% 5.77% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0057 0.0081 0.0106 0.0134 0.0142 0.0156 0.0127 0.0080 0.0121 0.0089 0.0111 0.0122 

Non-Crisis 0.0042 0.0048 0.0045 0.0052 0.0064 0.0069 0.0075 0.0085 0.0088 0.0081 0.0081 0.0081 

t-Test pValue 0.53 0.23 0.04 0.03 0.09 0.07 0.33 0.92 0.57 0.89 0.60 0.44 

Before cut - after commissions            

Crisis 0.0037 0.0058 0.0080 0.0105 0.0111 0.0125 0.0101 0.0060 0.0103 0.0075 0.0097 0.0109 

Non-Crisis 0.0020 0.0024 0.0020 0.0025 0.0036 0.0041 0.0049 0.0061 0.0066 0.0061 0.0063 0.0066 

t-Test pValue 0.45 0.19 0.04 0.03 0.09 0.07 0.33 0.99 0.50 0.79 0.54 0.40 

After cut - after commissions            

Crisis 0.0051 0.0068 0.0074 0.0120 0.0111 0.0105 0.0091 0.0033 0.0093 0.0072 0.0094 0.0114 

Non-Crisis 0.0032 0.0029 0.0019 0.0029 0.0034 0.0043 0.0047 0.0053 0.0065 0.0061 0.0064 0.0073 

t-Test pValue 0.46 0.18 0.05 0.01 0.08 0.17 0.40 0.70 0.60 0.84 0.57 0.46 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 11 - CORR pre-selection: closure at Spread reversion within the boundaries, 6-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0040 0.0050 0.0060 0.0069 0.0074 0.0064 0.0063 0.0068 0.0063 0.0074 0.0086 0.0086 

Std 0.0210 0.0227 0.0241 0.0271 0.0284 0.0307 0.0328 0.0341 0.0342 0.0373 0.0401 0.0424 

Min -0.0621 -0.0733 -0.0804 -0.0751 -0.0782 -0.1049 -0.1147 -0.1176 -0.1152 -0.1275 -0.1386 -0.1293 

Max 0.0910 0.0971 0.0936 0.1135 0.1029 0.1232 0.1403 0.1397 0.1417 0.1473 0.1629 0.1596 

Median 0.0024 0.0045 0.0048 0.0055 0.0071 0.0063 0.0061 0.0041 0.0044 0.0049 0.0050 0.0041 

Skewness 0.5362 0.0681 0.1823 0.4366 0.3330 0.1066 0.3813 0.3740 0.2864 0.4267 0.6213 0.8221 

Kurtosis 6.0199 5.5389 5.1209 5.0157 4.4399 5.0253 6.2393 5.6913 5.1614 5.3605 5.5915 5.2712 

NW stat (pValue) 
3.08 

(0.00) 

3.55 

(0.00) 

3.59 

(0.00) 

4.22 

(0.00) 

4.39 

(0.00) 

3.69 

(0.00) 

3.47 

(0.00) 

3.47 

(0.00) 

2.97 

(0.00) 

3.04 

(0.00) 

3.39 

(0.00) 

3.22 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.19 0.22 0.25 0.26 0.26 0.21 0.19 0.20 0.18 0.20 0.21 0.20 

% positive returns 58.09% 58.51% 58.51% 57.26% 58.51% 58.51% 59.75% 57.26% 56.43% 53.53% 55.19% 53.94% 

Before cut - after commissions            

Mean 0.0014 0.0023 0.0033 0.0041 0.0045 0.0035 0.0034 0.0039 0.0034 0.0045 0.0057 0.0057 

Std 0.0208 0.0224 0.0237 0.0266 0.0280 0.0302 0.0322 0.0336 0.0337 0.0367 0.0394 0.0415 

Skewness 0.4476 -0.0123 0.1224 0.3760 0.2778 0.0438 0.3240 0.3132 0.2293 0.3764 0.5643 0.7479 

Kurtosis 5.9840 5.5982 5.1688 5.0221 4.4239 5.0158 6.1977 5.6661 5.1407 5.3566 5.5914 5.2149 

NW stat (pValue) 
1.11 

(0.13) 

1.68 

(0.05) 

2.02 

(0.02) 

2.60 

(0.00) 

2.77 

(0.00) 

2.08 

(0.02) 

1.92 

(0.03) 

2.04 

(0.02) 

1.62 

(0.05) 

1.89 

(0.03) 

2.32 

(0.01) 

2.23 

(0.01) 

Hansen pValue 0.13 0.04 0.03 0.01 0.00 0.03 0.03 0.02 0.05 0.03 0.01 0.02 

Sharpe ratio 0.07 0.10 0.14 0.15 0.16 0.12 0.11 0.12 0.10 0.12 0.15 0.14 

% positive returns 50.62% 53.11% 54.36% 53.53% 53.94% 55.19% 55.60% 51.45% 50.62% 51.04% 52.28% 51.87% 

After cut - after commissions            

Mean 0.0012 0.0034 0.0052 0.0063 0.0065 0.0068 0.0078 0.0079 0.0059 0.0067 0.0070 0.0074 

Std 0.0202 0.0223 0.0239 0.0282 0.0309 0.0334 0.0373 0.0366 0.0335 0.0363 0.0373 0.0404 

Skewness 0.9649 1.4423 0.8551 0.9820 1.0565 0.7038 1.7880 1.3004 0.2944 0.4266 0.2817 1.2947 

Kurtosis 8.0937 8.2918 4.9198 5.8751 7.4480 6.0195 12.1461 8.9214 6.3283 6.6039 6.6823 9.9072 

NW stat (pValue) 
0.99 

(0.16) 

2.16 

(0.02) 

2.78 

(0.00) 

3.00 

(0.00) 

3.23 

(0.00) 

3.47 

(0.00) 

3.05 

(0.00) 

3.39 

(0.00) 

3.29 

(0.00) 

2.94 

(0.00) 

3.22 

(0.00) 

2.78 

(0.00) 

Hansen pValue 0.16 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 

Sharpe ratio 0.06 0.15 0.22 0.22 0.21 0.20 0.21 0.22 0.17 0.18 0.19 0.18 

% positive returns 49.38% 51.87% 53.11% 54.36% 55.60% 56.02% 58.51% 57.26% 55.60% 55.19% 55.19% 53.11% 

Return net of MI -0.0052 -0.0024 -0.0003 0.0009 0.0011 0.0014 0.0024 0.0026 0.0006 0.0015 0.0019 0.0024 

NW stat (pValue) 
-4.42 

(1.00) 

-1.68 

(0.95) 

-0.15 

(0.56) 

0.46 

(0.32) 

0.57 

(0.28) 

0.77 

(0.22) 

1.00 

(0.16) 

1.20 

(0.11) 

0.37 

(0.36) 

0.68 

(0.25) 

0.92 

(0.18) 

0.95 

(0.17) 

Hansen P value 1.00 1.00 1.00 0.32 0.29 0.21 0.18 0.12 0.35 0.25 0.19 0.17 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.11% 0.13% 0.28% 1.23% 2.69% 3.92% 5.78% 8.96% 13.14% 17.48% 21.91% 27.54% 

Single round-trip (SRT) 11.50% 9.94% 9.66% 9.79% 10.81% 11.97% 14.05% 15.83% 16.29% 17.39% 18.07% 17.99% 

Multiple openings 

(MO) 88.09% 89.72% 89.94% 88.88% 86.29% 83.79% 79.81% 74.89% 70.30% 64.87% 59.70% 54.17% 

Trades per month 1.29 1.18 1.03 0.91 0.82 0.74 0.67 0.60 0.54 0.49 0.44 0.39 

Before cut             

Life 34.20 30.90 28.60 26.83 25.46 24.06 22.46 20.59 18.57 17.04 15.31 13.79 

Open pairs per day 107.04 95.43 84.51 74.87 66.29 58.69 51.94 45.85 40.51 35.74 31.47 27.65 

Non-convergent SRT 11.36% 9.83% 9.30% 8.98% 9.28% 9.62% 10.30% 10.02% 9.72% 10.00% 9.79% 9.19% 

Non-convergent MO 80.32% 76.12% 70.74% 65.78% 59.56% 54.83% 49.47% 44.96% 40.61% 36.29% 32.48% 29.53% 

After cut             

Life 15.13 14.22 13.65 13.24 13.01 12.67 12.20 11.70 10.90 10.25 9.29 8.41 

Open pairs per day 66.46 60.41 54.21 48.54 43.40 38.81 34.72 30.92 27.64 24.54 21.72 19.28 

Non-convergent SRT 0.06% 0.06% 0.17% 0.30% 0.49% 0.78% 1.08% 1.55% 1.97% 2.67% 3.03% 3.09% 

Non-convergent MO 33.37% 33.75% 32.92% 31.93% 29.94% 28.86% 27.33% 25.40% 23.60% 21.33% 19.56% 18.45% 

% cut transactions 10.47% 10.47% 10.93% 11.31% 11.46% 11.52% 11.39% 11.52% 11.44% 11.29% 11.23% 10.96% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0017 0.0039 0.0036 0.0037 0.0029 0.0015 0.0015 0.0007 -0.0010 -0.0001 0.0032 0.0041 

Non-Crisis 0.0045 0.0052 0.0065 0.0076 0.0084 0.0074 0.0073 0.0081 0.0078 0.0090 0.0098 0.0096 

t-Test pValue 0.44 0.75 0.49 0.41 0.27 0.27 0.30 0.20 0.13 0.16 0.34 0.45 

Before cut - after commissions            

Crisis -0.0008 0.0014 0.0010 0.0010 0.0001 -0.0012 -0.0013 -0.0021 -0.0038 -0.0029 0.0003 0.0012 

Non-Crisis 0.0019 0.0025 0.0037 0.0048 0.0055 0.0045 0.0044 0.0052 0.0049 0.0061 0.0069 0.0067 

t-Test pValue 0.46 0.78 0.50 0.41 0.27 0.27 0.30 0.20 0.13 0.15 0.33 0.44 

After cut - after commissions            

Crisis 0.0063 0.0109 0.0100 0.0100 0.0108 0.0104 0.0134 0.0140 0.0060 0.0049 0.0048 0.0061 

Non-Crisis 0.0001 0.0017 0.0041 0.0055 0.0056 0.0060 0.0066 0.0066 0.0058 0.0070 0.0075 0.0076 

t-Test pValue 0.08 0.02 0.16 0.35 0.33 0.45 0.29 0.24 0.97 0.73 0.68 0.83 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 12 - CORR pre-selection: closure at Spread reversion within the boundaries, 12-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0083 0.0067 0.0081 0.0098 0.0102 0.0115 0.0112 0.0094 0.0085 0.0081 0.0106 0.0131 

Std 0.0435 0.0271 0.0286 0.0329 0.0366 0.0394 0.0445 0.0470 0.0504 0.0514 0.0514 0.0529 

Min -0.0774 -0.0920 -0.0837 -0.0895 -0.1003 -0.1176 -0.1337 -0.1758 -0.1903 -0.1829 -0.1694 -0.1629 

Max 0.5559 0.0984 0.1174 0.1428 0.1499 0.1372 0.1914 0.1920 0.1972 0.2162 0.2861 0.2762 

Median 0.0031 0.0041 0.0050 0.0052 0.0048 0.0056 0.0045 0.0049 0.0040 0.0060 0.0066 0.0072 

Skewness 8.9285 0.1480 0.2140 0.5638 0.5549 0.3016 0.5785 0.3708 0.2187 0.1989 1.0017 1.1753 

Kurtosis 112.7951 5.0864 4.5044 5.0109 4.7943 4.3527 5.3949 5.6750 5.4013 6.6019 9.2269 9.2481 

NW stat (pValue) 
2.90 

(0.00) 

3.63 

(0.00) 

4.28 

(0.00) 

4.55 

(0.00) 

4.34 

(0.00) 

4.73 

(0.00) 

4.35 

(0.00) 

3.33 

(0.00) 

3.08 

(0.00) 

2.97 

(0.00) 

3.71 

(0.00) 

4.14 

(0.00) 

Hansen pValue 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sharpe ratio 0.19 0.25 0.28 0.30 0.28 0.29 0.25 0.20 0.17 0.16 0.21 0.25 

% positive returns 57.02% 58.72% 59.57% 56.60% 55.74% 56.17% 57.02% 54.47% 55.74% 57.87% 58.72% 57.87% 

Before cut - after commissions            

Mean 0.0057 0.0040 0.0053 0.0069 0.0072 0.0084 0.0082 0.0065 0.0057 0.0055 0.0081 0.0106 

Std 0.0428 0.0266 0.0281 0.0323 0.0359 0.0387 0.0438 0.0463 0.0496 0.0506 0.0506 0.0520 

Skewness 8.9443 0.0833 0.1641 0.5171 0.5061 0.2493 0.5294 0.3380 0.1850 0.1595 0.9568 1.1257 

Kurtosis 113.2377 5.1767 4.6079 5.0676 4.8188 4.3788 5.3723 5.7053 5.4326 6.6244 9.1529 9.2108 

NW stat (pValue) 
2.06 

(0.02) 

2.25 

(0.01) 

2.95 

(0.00) 

3.35 

(0.00) 

3.19 

(0.00) 

3.56 

(0.00) 

3.25 

(0.00) 

2.35 

(0.01) 

2.10 

(0.02) 

2.04 

(0.02) 

2.88 

(0.00) 

3.48 

(0.00) 

Hansen pValue 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.03 0.00 0.00 

Sharpe ratio 0.13 0.15 0.19 0.21 0.20 0.22 0.19 0.14 0.11 0.11 0.16 0.20 

% positive returns 53.19% 53.19% 52.34% 52.77% 51.06% 54.04% 52.34% 51.91% 49.79% 54.47% 56.60% 55.74% 

After cut - after commissions            

Mean 0.0050 0.0072 0.0084 0.0093 0.0114 0.0122 0.0122 0.0095 0.0066 0.0044 0.0072 0.0083 

Std 0.0324 0.0384 0.0336 0.0396 0.0446 0.0470 0.0464 0.0490 0.0520 0.0539 0.0493 0.0526 

Skewness 2.6109 2.8812 1.8597 1.7113 1.9787 0.3465 0.4252 0.3422 1.0102 0.9410 0.9295 1.7647 

Kurtosis 21.1091 16.0993 9.4782 11.1008 11.3038 8.1609 6.0842 6.1832 9.6050 11.2208 8.2795 12.0329 

NW stat (pValue) 
2.59 

(0.00) 

2.42 

(0.01) 

2.89 

(0.00) 

2.66 

(0.00) 

2.92 

(0.00) 

3.87 

(0.00) 

4.50 

(0.00) 

3.44 

(0.00) 

2.30 

(0.01) 

1.43 

(0.08) 

2.59 

(0.00) 

2.80 

(0.00) 

Hansen pValue 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.09 0.00 0.00 

Sharpe ratio 0.15 0.19 0.25 0.24 0.26 0.26 0.26 0.19 0.13 0.08 0.15 0.16 

% positive returns 49.36% 48.51% 51.49% 55.74% 55.74% 55.32% 54.89% 51.49% 49.36% 49.79% 54.47% 54.04% 

Return net of MI -0.0012 0.0013 0.0029 0.0037 0.0057 0.0065 0.0067 0.0043 0.0016 -0.0003 0.0028 0.0042 

NW stat (pValue) 
-0.65 

(0.74) 

0.49 

(0.31) 

1.05 

(0.15) 

1.10 

(0.14) 

1.54 

(0.06) 

2.13 

(0.02) 

2.57 

(0.01) 

1.60 

(0.06) 

0.58 

(0.28) 

-0.11 

(0.55) 

1.05 

(0.15) 

1.47 

(0.07) 

Hansen P value 1.00 0.27 0.13 0.13 0.07 0.01 0.01 0.04 0.30 1.00 0.15 0.09 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.20% 0.37% 0.80% 3.04% 6.72% 11.74% 16.96% 24.78% 33.54% 41.26% 48.30% 55.00% 

Single round-trip (SRT) 12.91% 10.35% 10.46% 11.48% 13.50% 14.98% 16.15% 18.00% 16.87% 15.30% 14.46% 13.07% 

Multiple openings 

(MO) 86.48% 88.83% 88.37% 85.11% 79.41% 72.83% 66.54% 56.72% 49.07% 43.09% 36.98% 31.74% 

Trades per month 1.22 1.08 0.91 0.79 0.68 0.59 0.51 0.42 0.36 0.31 0.26 0.23 

Before cut             

Life 35.35 30.76 27.42 24.29 21.36 18.92 15.98 13.78 11.84 9.88 8.26 7.05 

Open pairs per day 102.65 87.49 73.80 61.90 51.67 42.97 35.60 29.51 24.49 20.31 16.88 14.00 

Non-convergent SRT 12.63% 10.11% 9.35% 8.98% 8.76% 9.65% 9.09% 9.07% 8.11% 7.35% 6.65% 6.50% 

Non-convergent MO 76.87% 71.65% 64.20% 56.98% 49.72% 42.35% 36.35% 30.26% 26.74% 23.00% 19.85% 16.48% 

After cut             

Life 15.76 14.51 13.66 12.64 11.67 10.72 9.47 8.32 7.23 6.13 5.29 4.63 

Open pairs per day 63.77 55.58 47.83 40.73 34.33 28.98 24.29 20.32 16.89 14.10 11.86 9.94 

Non-convergent SRT 0.09% 0.20% 0.41% 0.65% 1.24% 2.22% 2.83% 3.35% 3.00% 3.09% 3.20% 3.33% 

Non-convergent MO 33.33% 33.54% 31.67% 30.00% 26.48% 23.72% 20.20% 17.22% 16.33% 14.13% 12.28% 10.17% 

% cut transactions 10.72% 10.73% 11.10% 11.24% 11.36% 11.11% 10.83% 11.03% 11.19% 11.24% 11.16% 11.36% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis -0.0001 0.0009 0.0050 0.0115 0.0153 0.0192 0.0217 0.0156 0.0132 0.0192 0.0238 0.0263 

Non-Crisis 0.0102 0.0080 0.0088 0.0095 0.0091 0.0098 0.0089 0.0080 0.0074 0.0057 0.0076 0.0101 

t-Test pValue 0.17 0.13 0.45 0.72 0.33 0.17 0.10 0.35 0.50 0.13 0.07 0.08 

Before cut - after commissions            

Crisis -0.0024 -0.0015 0.0025 0.0086 0.0121 0.0160 0.0184 0.0126 0.0103 0.0160 0.0206 0.0232 

Non-Crisis 0.0075 0.0052 0.0059 0.0065 0.0061 0.0067 0.0060 0.0051 0.0046 0.0031 0.0053 0.0078 

t-Test pValue 0.18 0.14 0.48 0.71 0.33 0.17 0.10 0.35 0.51 0.14 0.08 0.09 

After cut - after commissions            

Crisis 0.0082 0.0131 0.0142 0.0193 0.0230 0.0191 0.0155 0.0107 0.0080 0.0177 0.0187 0.0238 

Non-Crisis 0.0043 0.0058 0.0071 0.0071 0.0089 0.0107 0.0115 0.0092 0.0063 0.0014 0.0047 0.0049 

t-Test pValue 0.49 0.27 0.22 0.08 0.07 0.30 0.62 0.86 0.85 0.08 0.10 0.04 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 13 - CORR pre-selection: closure at Spread reversion within the boundaries, 18-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0066 0.0106 0.0134 0.0140 0.0149 0.0123 0.0122 0.0150 0.0142 0.0111 0.0095 0.0092 

Std 0.0319 0.0403 0.0595 0.0664 0.0691 0.0486 0.0524 0.0585 0.0572 0.0535 0.0522 0.0542 

Min -0.0968 -0.0910 -0.1135 -0.1223 -0.1411 -0.1610 -0.1937 -0.2185 -0.2274 -0.2324 -0.1947 -0.1687 

Max 0.1838 0.2583 0.6451 0.7770 0.7641 0.2321 0.2274 0.2552 0.2434 0.2419 0.2251 0.2688 

Median 0.0035 0.0053 0.0056 0.0067 0.0073 0.0055 0.0056 0.0088 0.0054 0.0070 0.0041 0.0047 

Skewness 1.3867 2.3431 5.9657 7.1325 6.0509 0.6049 0.5535 0.6269 0.6259 -0.1636 0.5513 1.1054 

Kurtosis 10.1448 13.7465 60.8650 81.6185 65.3568 5.6973 6.4715 7.4251 7.7717 7.7343 7.2521 8.9182 

NW stat (pValue) 
3.63 

(0.00) 

3.99 

(0.00) 

3.57 

(0.00) 

3.33 

(0.00) 

3.44 

(0.00) 

3.83 

(0.00) 

3.67 

(0.00) 

4.35 

(0.00) 

3.82 

(0.00) 

3.17 

(0.00) 

2.76 

(0.00) 

2.61 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Sharpe ratio 0.21 0.26 0.23 0.21 0.22 0.25 0.23 0.26 0.25 0.21 0.18 0.17 

% positive returns 56.77% 59.83% 61.14% 62.01% 59.83% 56.77% 55.46% 56.33% 55.46% 53.71% 55.90% 57.64% 

Before cut - after commissions            

Mean 0.0043 0.0080 0.0106 0.0110 0.0119 0.0094 0.0093 0.0123 0.0115 0.0087 0.0074 0.0073 

Std 0.0314 0.0395 0.0586 0.0655 0.0682 0.0479 0.0516 0.0576 0.0563 0.0526 0.0513 0.0534 

Skewness 1.3067 2.3141 5.9997 7.1540 6.0703 0.5663 0.5216 0.5917 0.5939 -0.2168 0.4729 1.0359 

Kurtosis 9.9936 13.7791 61.5728 82.0630 65.7942 5.6916 6.5265 7.4857 7.8720 7.9174 7.2457 8.8553 

NW stat (pValue) 
2.43 

(0.01) 

3.13 

(0.00) 

2.90 

(0.00) 

2.69 

(0.00) 

2.81 

(0.00) 

3.03 

(0.00) 

2.90 

(0.00) 

3.66 

(0.00) 

3.23 

(0.00) 

2.58 

(0.00) 

2.23 

(0.01) 

2.13 

(0.02) 

Hansen pValue 0.02 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.02 

Sharpe ratio 0.14 0.20 0.18 0.17 0.18 0.20 0.18 0.21 0.21 0.17 0.14 0.14 

% positive returns 52.40% 55.46% 55.46% 56.77% 56.33% 52.84% 53.28% 51.53% 52.40% 52.40% 54.59% 55.90% 

After cut - after commissions            

Mean 0.0050 0.0119 0.0135 0.0143 0.0174 0.0139 0.0120 0.0153 0.0124 0.0100 0.0065 0.0069 

Std 0.0412 0.0497 0.0549 0.0620 0.0695 0.0515 0.0527 0.0576 0.0574 0.0508 0.0503 0.0521 

Skewness 3.4866 3.7003 4.3689 5.2427 4.7062 1.3627 1.0065 0.7724 0.9078 0.0129 1.0116 1.4084 

Kurtosis 24.7153 21.6118 32.1456 49.0088 41.9587 7.4335 6.8846 5.7197 9.6499 6.2252 9.3467 10.4563 

NW stat (pValue) 
1.47 

(0.07) 

2.76 

(0.00) 

3.12 

(0.00) 

2.72 

(0.00) 

3.18 

(0.00) 

3.60 

(0.00) 

2.85 

(0.00) 

3.67 

(0.00) 

2.98 

(0.00) 

2.56 

(0.01) 

1.71 

(0.04) 

1.68 

(0.05) 

Hansen pValue 0.09 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.05 0.07 

Sharpe ratio 0.12 0.24 0.25 0.23 0.25 0.27 0.23 0.27 0.22 0.20 0.13 0.13 

% positive returns 50.66% 55.90% 54.15% 55.46% 57.21% 55.02% 55.46% 53.71% 51.53% 51.97% 50.22% 54.15% 

Return net of MI -0.0010 0.0060 0.0078 0.0086 0.0115 0.0083 0.0066 0.0101 0.0078 0.0059 0.0029 0.0037 

NW stat (pValue) 
-0.30 

(0.62) 

1.51 

(0.07) 

1.93 

(0.03) 

1.73 

(0.04) 

2.25 

(0.01) 

2.29 

(0.01) 

1.66 

(0.05) 

2.56 

(0.01) 

1.95 

(0.03) 

1.58 

(0.06) 

0.82 

(0.21) 

0.95 

(0.17) 

Hansen P value 1.00 0.08 0.04 0.05 0.03 0.01 0.05 0.01 0.04 0.06 0.23 0.16 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.29% 0.58% 2.21% 6.36% 13.62% 20.98% 30.40% 39.60% 47.95% 55.80% 62.59% 68.33% 

Single round-trip (SRT) 15.54% 12.32% 11.99% 11.94% 13.19% 16.43% 16.61% 15.76% 14.96% 13.35% 11.43% 10.11% 

Multiple openings 

(MO) 83.53% 86.70% 85.56% 81.38% 72.75% 62.17% 52.68% 44.35% 36.88% 30.60% 25.78% 21.50% 

Trades per month 1.11 1.00 0.85 0.70 0.59 0.48 0.40 0.32 0.27 0.22 0.18 0.15 

Before cut             

Life 38.99 31.84 26.57 22.08 18.48 15.97 13.32 10.86 8.81 7.38 5.92 4.75 

Open pairs per day 100.58 83.26 67.61 54.46 43.60 34.94 27.90 22.22 17.72 14.23 11.52 9.33 

Non-convergent SRT 15.40% 11.58% 9.96% 8.42% 7.81% 8.82% 9.22% 7.81% 7.41% 6.79% 5.69% 4.62% 

Non-convergent MO 72.10% 65.94% 57.10% 50.38% 42.99% 34.40% 27.83% 23.50% 19.60% 16.32% 13.77% 11.67% 

After cut             

Life 16.94 14.80 13.13 11.64 10.26 9.16 7.79 6.46 5.33 4.53 3.77 3.06 

Open pairs per day 60.74 51.88 43.02 35.32 28.93 23.31 18.73 14.92 12.04 9.73 7.99 6.48 

Non-convergent SRT 0.04% 0.13% 0.51% 1.23% 1.67% 2.57% 3.37% 3.06% 3.13% 3.13% 2.90% 2.37% 

Non-convergent MO 32.61% 31.56% 28.42% 25.96% 23.37% 19.24% 16.16% 14.04% 12.17% 10.47% 9.11% 7.59% 

% cut transactions 11.58% 11.13% 11.15% 11.44% 11.18% 11.28% 11.35% 11.38% 11.46% 11.80% 11.96% 12.20% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0134 0.0214 0.0314 0.0321 0.0287 0.0101 0.0104 0.0145 0.0158 0.0199 0.0276 0.0261 

Non-Crisis 0.0050 0.0081 0.0092 0.0098 0.0117 0.0129 0.0126 0.0152 0.0138 0.0090 0.0053 0.0053 

t-Test pValue 0.13 0.06 0.03 0.05 0.16 0.74 0.81 0.95 0.84 0.24 0.01 0.03 

Before cut - after commissions            

Crisis 0.0109 0.0187 0.0284 0.0290 0.0256 0.0073 0.0078 0.0119 0.0131 0.0171 0.0247 0.0235 

Non-Crisis 0.0027 0.0055 0.0065 0.0069 0.0087 0.0099 0.0097 0.0124 0.0112 0.0068 0.0034 0.0035 

t-Test pValue 0.13 0.05 0.03 0.05 0.15 0.75 0.84 0.96 0.85 0.26 0.02 0.03 

After cut - after commissions            

Crisis 0.0197 0.0332 0.0342 0.0396 0.0357 0.0204 0.0161 0.0134 0.0112 0.0184 0.0299 0.0312 

Non-Crisis 0.0016 0.0070 0.0087 0.0085 0.0131 0.0124 0.0111 0.0157 0.0127 0.0080 0.0011 0.0014 

t-Test pValue 0.01 0.00 0.01 0.00 0.06 0.37 0.58 0.81 0.88 0.24 0.00 0.00 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 14 - CORR pre-selection: closure at Spread reversion within the boundaries, 24-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0084 0.0107 0.0135 0.0105 0.0140 0.0134 0.0125 0.0120 0.0102 0.0066 0.0038 0.0047 

Std 0.0362 0.0460 0.0602 0.0479 0.0578 0.0627 0.0650 0.0691 0.0627 0.0571 0.0507 0.0510 

Min -0.0787 -0.1286 -0.1708 -0.1878 -0.2171 -0.1970 -0.2211 -0.2279 -0.2494 -0.2554 -0.2433 -0.2490 

Max 0.2411 0.3165 0.6104 0.2686 0.3062 0.3873 0.2822 0.4661 0.2816 0.2133 0.1615 0.1881 

Median 0.0032 0.0037 0.0060 0.0058 0.0092 0.0071 0.0066 0.0040 0.0068 0.0072 0.0069 0.0024 

Skewness 2.7618 3.2790 5.2492 0.8799 1.0344 1.3665 0.6178 1.6647 0.4642 -0.3772 -0.9439 -0.7998 

Kurtosis 17.1554 21.5752 49.9070 10.0896 9.6805 10.8608 6.5214 13.0949 7.7726 7.2146 7.9989 7.8942 

NW stat (pValue) 
2.88 

(0.00) 

3.06 

(0.00) 

3.05 

(0.00) 

3.15 

(0.00) 

3.78 

(0.00) 

3.65 

(0.00) 

2.92 

(0.00) 

2.57 

(0.01) 

2.33 

(0.01) 

1.82 

(0.03) 

1.24 

(0.11) 

1.56 

(0.06) 

Hansen pValue 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.10 0.05 

Sharpe ratio 0.23 0.23 0.22 0.22 0.24 0.21 0.19 0.17 0.16 0.12 0.07 0.09 

% positive returns 56.50% 57.85% 60.99% 57.40% 58.30% 56.95% 53.81% 52.47% 54.26% 55.16% 55.61% 50.67% 

Before cut - after commissions            

Mean 0.0061 0.0082 0.0107 0.0077 0.0110 0.0104 0.0097 0.0094 0.0079 0.0046 0.0021 0.0032 

Std 0.0356 0.0451 0.0593 0.0472 0.0568 0.0617 0.0640 0.0680 0.0617 0.0564 0.0502 0.0504 

Skewness 2.7275 3.2351 5.2875 0.8432 0.9853 1.3127 0.5799 1.6383 0.4129 -0.4287 -1.0088 -0.8772 

Kurtosis 17.0660 21.3653 50.7208 10.2044 9.6571 10.6855 6.5294 13.1903 7.8276 7.2993 8.1077 8.0511 

NW stat (pValue) 
2.17 

(0.01) 

2.41 

(0.01) 

2.49 

(0.01) 

2.38 

(0.01) 

3.07 

(0.00) 

2.94 

(0.00) 

2.33 

(0.01) 

2.09 

(0.02) 

1.86 

(0.03) 

1.30 

(0.10) 

0.71 

(0.24) 

1.08 

(0.14) 

Hansen pValue 0.02 0.01 0.02 0.01 0.00 0.00 0.02 0.02 0.03 0.07 0.25 0.15 

Sharpe ratio 0.17 0.18 0.18 0.16 0.19 0.17 0.15 0.14 0.13 0.08 0.04 0.06 

% positive returns 51.57% 51.57% 53.81% 52.47% 55.16% 53.81% 52.02% 50.22% 53.36% 54.26% 54.71% 49.78% 

After cut - after commissions            

Mean 0.0034 0.0080 0.0129 0.0111 0.0148 0.0125 0.0082 0.0068 0.0056 0.0067 0.0014 0.0047 

Std 0.0495 0.0565 0.0769 0.0580 0.0599 0.0621 0.0651 0.0600 0.0537 0.0519 0.0485 0.0493 

Skewness 3.8722 3.7078 4.9296 2.9808 1.4311 1.6741 1.6800 1.1240 1.0719 0.5718 -0.0769 0.1420 

Kurtosis 35.5484 25.3473 35.6877 21.8874 8.8633 10.9657 13.7093 6.8033 8.7851 6.3757 6.5188 7.3823 

NW stat (pValue) 
1.01 

(0.16) 

1.83 

(0.03) 

1.98 

(0.02) 

2.68 

(0.00) 

3.55 

(0.00) 

3.42 

(0.00) 

1.83 

(0.03) 

1.47 

(0.07) 

1.18 

(0.12) 

1.79 

(0.04) 

0.46 

(0.32) 

1.36 

(0.09) 

Hansen pValue 0.16 0.05 0.04 0.01 0.00 0.00 0.03 0.06 0.12 0.04 0.33 0.08 

Sharpe ratio 0.07 0.14 0.17 0.19 0.25 0.20 0.13 0.11 0.11 0.13 0.03 0.10 

% positive returns 47.98% 49.33% 57.40% 52.47% 55.61% 51.12% 52.47% 47.98% 51.12% 52.91% 53.81% 48.43% 

Return net of MI -0.0021 0.0025 0.0074 0.0057 0.0092 0.0071 0.0032 0.0024 0.0017 0.0033 -0.0014 0.0021 

NW stat (pValue) 
-0.65 

(0.74) 

0.60 

(0.27) 

1.19 

(0.12) 

1.46 

(0.07) 

2.35 

(0.01) 

2.09 

(0.02) 

0.75 

(0.23) 

0.53 

(0.30) 

0.37 

(0.36) 

0.91 

(0.18) 

-0.47 

(0.68) 

0.63 

(0.27) 

Hansen P value 1.00 0.24 0.12 0.08 0.02 0.02 0.21 0.26 0.33 0.16 1.00 0.29 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.41% 0.92% 3.90% 9.79% 17.66% 28.42% 39.43% 48.74% 56.67% 64.82% 70.96% 75.92% 

Single round-trip (SRT) 17.29% 13.46% 11.90% 14.50% 16.38% 17.52% 16.03% 14.89% 13.69% 11.56% 9.95% 8.23% 

Multiple openings 

(MO) 81.77% 85.16% 83.72% 75.28% 65.50% 53.60% 44.17% 36.01% 29.36% 23.35% 18.83% 15.57% 

Trades per month 1.05 0.95 0.78 0.62 0.51 0.41 0.33 0.26 0.21 0.17 0.13 0.11 

Before cut             

Life 40.27 32.29 25.50 21.11 16.83 14.04 11.22 8.97 7.10 5.64 4.71 3.78 

Open pairs per day 98.51 79.73 62.95 49.14 38.13 29.50 22.74 17.53 13.67 10.66 8.39 6.71 

Non-convergent SRT 16.90% 12.57% 9.38% 9.47% 9.33% 9.40% 8.67% 7.59% 6.86% 5.62% 5.30% 4.68% 

Non-convergent MO 69.29% 62.59% 55.80% 45.87% 36.65% 28.76% 23.19% 18.83% 14.91% 12.36% 9.47% 7.59% 

After cut             

Life 17.79 15.36 13.17 11.68 9.73 8.28 6.76 5.53 4.37 3.49 2.79 2.25 

Open pairs per day 59.96 50.23 41.02 32.84 25.87 20.19 15.67 12.06 9.40 7.30 5.64 4.47 

Non-convergent SRT 0.09% 0.18% 0.62% 1.35% 2.94% 3.26% 3.46% 3.60% 3.39% 2.98% 2.61% 2.34% 

Non-convergent MO 31.33% 30.18% 28.69% 25.96% 21.03% 17.48% 14.52% 11.67% 9.63% 7.71% 6.08% 5.05% 

% cut transactions 12.17% 11.39% 11.25% 11.54% 11.04% 10.78% 10.79% 11.03% 11.30% 11.40% 12.36% 12.41% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0213 0.0242 0.0317 0.0214 0.0224 0.0195 0.0166 0.0156 0.0147 0.0091 0.0048 0.0041 

Non-Crisis 0.0053 0.0075 0.0091 0.0079 0.0120 0.0119 0.0115 0.0111 0.0091 0.0060 0.0035 0.0048 

t-Test pValue 0.01 0.04 0.03 0.10 0.30 0.48 0.66 0.71 0.61 0.76 0.89 0.93 

Before cut - after commissions            

Crisis 0.0190 0.0216 0.0289 0.0185 0.0195 0.0167 0.0139 0.0131 0.0126 0.0073 0.0033 0.0027 

Non-Crisis 0.0030 0.0050 0.0064 0.0051 0.0090 0.0090 0.0087 0.0085 0.0068 0.0040 0.0018 0.0033 

t-Test pValue 0.01 0.03 0.03 0.10 0.29 0.47 0.64 0.70 0.59 0.73 0.87 0.95 

After cut - after commissions            

Crisis 0.0260 0.0289 0.0260 0.0253 0.0407 0.0284 0.0106 0.0124 0.0070 0.0151 0.0036 0.0048 

Non-Crisis -0.0020 0.0030 0.0098 0.0077 0.0086 0.0087 0.0077 0.0055 0.0053 0.0047 0.0009 0.0047 

t-Test pValue 0.00 0.01 0.23 0.08 0.00 0.07 0.80 0.51 0.86 0.25 0.75 0.99 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 15 – SSD pre-selection: closure at Spread reversion to zero, 6-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0024 0.0021 0.0019 0.0018 0.0013 0.0015 0.0015 0.0014 0.0016 0.0013 0.0009 0.0011 

Std 0.0139 0.0140 0.0145 0.0148 0.0150 0.0156 0.0164 0.0170 0.0178 0.0180 0.0178 0.0184 

Min -0.0421 -0.0486 -0.0525 -0.0502 -0.0490 -0.0439 -0.0486 -0.0578 -0.0519 -0.0580 -0.0624 -0.0615 

Max 0.0763 0.0704 0.0744 0.0675 0.0564 0.0643 0.0661 0.0680 0.0756 0.0839 0.0811 0.0829 

Median 0.0009 0.0008 0.0005 0.0008 0.0008 0.0011 -0.0001 0.0009 0.0002 -0.0004 -0.0011 -0.0011 

Skewness 1.1139 0.7976 0.7375 0.5671 0.3302 0.5603 0.7076 0.5139 0.4486 0.6587 0.6358 0.7956 

Kurtosis 7.9431 6.6784 6.3409 5.3365 4.3651 4.8871 5.2874 5.1491 5.1799 5.5065 6.0209 5.8606 

NW stat (pValue) 
2.98 

(0.00) 

2.68 

(0.00) 

2.32 

(0.01) 

2.14 

(0.02) 

1.53 

(0.06) 

1.69 

(0.05) 

1.46 

(0.07) 

1.35 

(0.09) 

1.57 

(0.06) 

1.21 

(0.11) 

0.83 

(0.20) 

1.07 

(0.14) 

Hansen pValue 0.00 0.01 0.03 0.02 0.08 0.05 0.09 0.08 0.07 0.10 0.20 0.15 

Sharpe ratio 0.17 0.15 0.13 0.12 0.09 0.10 0.09 0.08 0.09 0.07 0.05 0.06 

% positive returns 52.28% 50.21% 50.21% 50.21% 50.62% 51.45% 47.72% 49.38% 49.38% 47.30% 45.23% 45.23% 

Before cut - after commissions            

Mean 0.0007 0.0008 0.0009 0.0010 0.0007 0.0009 0.0009 0.0009 0.0011 0.0008 0.0005 0.0007 

Std 0.0136 0.0137 0.0143 0.0146 0.0149 0.0155 0.0163 0.0169 0.0177 0.0179 0.0178 0.0183 

Skewness 1.0098 0.7224 0.6932 0.5295 0.3006 0.5332 0.6883 0.4967 0.4364 0.6444 0.6213 0.7828 

Kurtosis 7.7992 6.6252 6.3324 5.3325 4.3822 4.8767 5.2835 5.1387 5.1729 5.4858 5.9952 5.8269 

NW stat (pValue) 
0.89 

(0.19) 

1.04 

(0.15) 

1.14 

(0.13) 

1.23 

(0.11) 

0.76 

(0.22) 

1.02 

(0.15) 

0.93 

(0.18) 

0.87 

(0.19) 

1.12 

(0.13) 

0.81 

(0.21) 

0.44 

(0.33) 

0.70 

(0.24) 

Hansen pValue 0.19 0.17 0.14 0.11 0.23 0.14 0.17 0.20 0.14 0.22 0.33 0.23 

Sharpe ratio 0.05 0.06 0.06 0.07 0.04 0.06 0.06 0.05 0.06 0.05 0.03 0.04 

% positive returns 43.15% 47.30% 47.72% 48.96% 48.13% 49.79% 46.89% 48.55% 46.89% 46.89% 43.98% 44.40% 

After cut - after commissions            

Mean 0.0007 0.0015 0.0018 0.0023 0.0020 0.0020 0.0021 0.0018 0.0023 0.0023 0.0019 0.0020 

Std 0.0144 0.0151 0.0159 0.0161 0.0165 0.0170 0.0178 0.0192 0.0196 0.0199 0.0195 0.0201 

Skewness 0.9735 0.6100 0.6109 0.3831 0.3092 0.3504 0.4451 0.6588 0.5116 0.7817 0.5610 0.6730 

Kurtosis 7.3938 5.7499 5.4645 4.4415 4.1121 4.1278 4.3698 5.4513 4.6722 5.9812 6.2142 4.7902 

NW stat (pValue) 
0.71 

(0.24) 

1.51 

(0.07) 

1.62 

(0.05) 

1.96 

(0.03) 

1.66 

(0.05) 

1.72 

(0.04) 

1.64 

(0.05) 

1.35 

(0.09) 

1.86 

(0.03) 

1.64 

(0.05) 

1.48 

(0.07) 

1.50 

(0.07) 

Hansen pValue 0.25 0.07 0.06 0.04 0.06 0.06 0.05 0.10 0.03 0.06 0.07 0.08 

Sharpe ratio 0.05 0.10 0.11 0.14 0.12 0.12 0.12 0.09 0.12 0.12 0.10 0.10 

% positive returns 48.96% 51.04% 50.21% 52.28% 50.21% 51.45% 49.38% 50.21% 49.38% 46.47% 48.13% 46.89% 

Return net of MI -0.0039 -0.0017 -0.0006 0.0003 0.0003 0.0004 0.0006 0.0004 0.0010 0.0011 0.0007 0.0009 

NW stat (pValue) 
-4.09 

(1.00) 

-1.72 

(0.96) 

-0.53 

(0.70) 

0.28 

(0.39) 

0.23 

(0.41) 

0.37 

(0.36) 

0.49 

(0.31) 

0.27 

(0.39) 

0.81 

(0.21) 

0.76 

(0.22) 

0.56 

(0.29) 

0.66 

(0.25) 

Hansen P value 1.00 1.00 1.00 0.37 0.41 0.36 0.29 0.38 0.19 0.24 0.29 0.25 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.11% 0.13% 0.23% 1.23% 2.73% 4.19% 6.74% 10.15% 14.05% 19.07% 24.30% 29.64% 

Single round-trip (SRT) 17.10% 20.59% 26.33% 33.45% 41.82% 50.32% 57.25% 62.78% 65.38% 65.93% 64.66% 62.27% 

Multiple openings 

(MO) 82.20% 78.52% 72.56% 64.39% 54.41% 44.32% 34.94% 25.95% 19.43% 13.88% 9.96% 7.06% 

Trades per month 0.93 0.67 0.49 0.37 0.31 0.26 0.23 0.20 0.18 0.16 0.14 0.13 

Before cut             

Life 46.23 52.47 57.59 61.14 63.10 63.45 61.96 59.61 56.25 52.66 48.63 44.66 

Open pairs per day 112.33 105.05 97.39 90.29 83.58 77.02 70.53 64.36 58.51 53.05 47.93 43.26 

Non-convergent SRT 17.01% 20.30% 25.08% 30.44% 36.33% 41.97% 46.78% 50.47% 52.35% 53.28% 52.67% 51.42% 

Non-convergent MO 78.05% 71.57% 63.56% 54.56% 45.57% 36.89% 28.79% 21.48% 16.33% 11.78% 8.64% 6.00% 

After cut             

Life 23.11 26.68 29.64 31.89 33.51 34.27 34.10 33.39 32.22 30.51 28.64 26.65 

Open pairs per day 73.56 67.31 60.96 55.52 50.80 46.36 42.28 38.50 35.25 31.91 29.06 26.41 

Non-convergent SRT 0.28% 0.40% 0.44% 0.83% 1.89% 3.58% 5.97% 8.26% 10.68% 12.35% 13.39% 14.03% 

Non-convergent MO 34.89% 32.35% 30.11% 27.22% 24.30% 21.14% 17.63% 13.75% 11.04% 8.11% 6.00% 4.19% 

% cut transactions 15.05% 20.45% 27.82% 35.42% 41.49% 46.31% 50.22% 54.15% 56.24% 58.84% 60.44% 61.28% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0011 0.0011 0.0010 0.0012 0.0004 0.0010 0.0016 0.0003 0.0018 0.0006 0.0008 0.0019 

Non-Crisis 0.0027 0.0024 0.0021 0.0020 0.0015 0.0016 0.0015 0.0016 0.0015 0.0014 0.0009 0.0009 

t-Test pValue 0.51 0.59 0.66 0.76 0.67 0.83 0.98 0.66 0.95 0.78 0.99 0.75 

Before cut - after commissions            

Crisis -0.0005 -0.0002 0.0000 0.0003 -0.0003 0.0004 0.0010 -0.0002 0.0013 0.0001 0.0004 0.0015 

Non-Crisis 0.0009 0.0010 0.0011 0.0012 0.0009 0.0010 0.0009 0.0011 0.0011 0.0010 0.0005 0.0005 

t-Test pValue 0.54 0.62 0.66 0.74 0.66 0.82 0.99 0.66 0.95 0.77 0.98 0.76 

After cut - after commissions            

Crisis 0.0007 0.0012 0.0008 0.0011 0.0008 0.0012 0.0021 0.0001 0.0026 0.0022 0.0009 0.0029 

Non-Crisis 0.0007 0.0016 0.0020 0.0025 0.0022 0.0022 0.0021 0.0021 0.0022 0.0023 0.0021 0.0018 

t-Test pValue 0.99 0.89 0.66 0.61 0.61 0.74 0.99 0.55 0.91 0.98 0.72 0.76 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 16 – SSD pre-selection: closure at Spread reversion to zero, 12-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0040 0.0041 0.0042 0.0043 0.0048 0.0051 0.0046 0.0047 0.0043 0.0044 0.0048 0.0033 

Std 0.0134 0.0142 0.0157 0.0161 0.0171 0.0184 0.0189 0.0203 0.0214 0.0232 0.0242 0.0242 

Min -0.0342 -0.0371 -0.0401 -0.0459 -0.0477 -0.0507 -0.0557 -0.0643 -0.0601 -0.0758 -0.0823 -0.0901 

Max 0.0647 0.0679 0.0804 0.0686 0.0695 0.0726 0.0746 0.0942 0.0989 0.1036 0.0895 0.0791 

Median 0.0028 0.0026 0.0024 0.0024 0.0031 0.0037 0.0028 0.0036 0.0039 0.0042 0.0043 0.0019 

Skewness 0.7253 0.7970 1.1120 0.7455 0.6957 0.8508 0.6431 0.6287 0.5802 0.4613 0.3251 0.1799 

Kurtosis 5.4711 5.8030 6.8759 5.0341 4.9322 4.7845 4.5803 5.6179 5.3776 5.2600 4.6546 4.5636 

NW stat (pValue) 
4.55 

(0.00) 

4.36 

(0.00) 

3.98 

(0.00) 

3.79 

(0.00) 

3.83 

(0.00) 

3.69 

(0.00) 

3.54 

(0.00) 

3.36 

(0.00) 

3.24 

(0.00) 

3.36 

(0.00) 

3.60 

(0.00) 

2.60 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Sharpe ratio 0.30 0.29 0.27 0.27 0.28 0.28 0.25 0.23 0.20 0.19 0.20 0.14 

% positive returns 60.85% 56.17% 54.89% 54.04% 56.17% 54.04% 55.32% 54.04% 55.32% 53.62% 55.74% 50.64% 

Before cut - after commissions            

Mean 0.0025 0.0029 0.0033 0.0036 0.0042 0.0046 0.0042 0.0043 0.0040 0.0041 0.0045 0.0030 

Std 0.0132 0.0140 0.0156 0.0159 0.0170 0.0183 0.0188 0.0202 0.0213 0.0231 0.0241 0.0242 

Skewness 0.6481 0.7411 1.0736 0.7137 0.6711 0.8309 0.6259 0.6138 0.5699 0.4521 0.3158 0.1716 

Kurtosis 5.4566 5.7492 6.8091 4.9926 4.9114 4.7584 4.5630 5.5988 5.3794 5.2665 4.6513 4.5643 

NW stat (pValue) 
2.96 

(0.00) 

3.20 

(0.00) 

3.25 

(0.00) 

3.26 

(0.00) 

3.42 

(0.00) 

3.37 

(0.00) 

3.23 

(0.00) 

3.09 

(0.00) 

2.99 

(0.00) 

3.13 

(0.00) 

3.38 

(0.00) 

2.38 

(0.01) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Sharpe ratio 0.19 0.21 0.21 0.23 0.25 0.25 0.22 0.21 0.19 0.18 0.19 0.12 

% positive returns 54.04% 54.47% 53.62% 54.04% 54.47% 53.19% 54.04% 53.19% 55.32% 53.62% 55.32% 49.36% 

After cut - after commissions            

Mean 0.0019 0.0025 0.0035 0.0031 0.0037 0.0034 0.0035 0.0039 0.0036 0.0041 0.0048 0.0031 

Std 0.0140 0.0155 0.0175 0.0183 0.0191 0.0205 0.0210 0.0217 0.0227 0.0251 0.0269 0.0260 

Skewness -0.0871 -0.0622 0.4951 -0.0291 0.2258 0.3391 0.1662 0.3482 0.5714 0.3218 0.5738 0.3223 

Kurtosis 4.9068 5.8303 6.1478 5.1882 4.7627 4.4530 4.6322 5.5473 5.7926 5.4591 7.3901 6.0558 

NW stat (pValue) 
1.83 

(0.03) 

2.19 

(0.01) 

2.69 

(0.00) 

2.07 

(0.02) 

2.39 

(0.01) 

2.11 

(0.02) 

2.20 

(0.01) 

2.41 

(0.01) 

2.28 

(0.01) 

2.49 

(0.01) 

3.01 

(0.00) 

2.15 

(0.02) 

Hansen pValue 0.03 0.01 0.00 0.03 0.01 0.02 0.02 0.01 0.01 0.01 0.00 0.03 

Sharpe ratio 0.13 0.16 0.20 0.17 0.20 0.16 0.17 0.18 0.16 0.16 0.18 0.12 

% positive returns 53.19% 52.34% 51.06% 53.19% 54.89% 52.34% 54.47% 55.32% 54.89% 52.34% 53.62% 53.19% 

Return net of MI -0.0020 -0.0002 0.0015 0.0015 0.0023 0.0020 0.0023 0.0027 0.0025 0.0031 0.0039 0.0022 

NW stat (pValue) 
-1.84 

(0.97) 

-0.18 

(0.57) 

1.16 

(0.12) 

0.99 

(0.16) 

1.46 

(0.07) 

1.28 

(0.10) 

1.44 

(0.08) 

1.70 

(0.04) 

1.59 

(0.06) 

1.89 

(0.03) 

2.45 

(0.01) 

1.55 

(0.06) 

Hansen P value 1.00 1.00 0.15 0.13 0.07 0.10 0.08 0.05 0.06 0.04 0.01 0.07 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.20% 0.37% 0.67% 2.63% 6.74% 12.72% 19.35% 28.39% 36.54% 43.59% 50.63% 57.30% 

Single round-trip (SRT) 19.91% 25.52% 35.72% 47.67% 58.76% 63.74% 65.57% 62.07% 57.24% 52.46% 46.83% 41.02% 

Multiple openings 

(MO) 79.20% 73.28% 62.57% 48.57% 33.35% 22.41% 14.04% 8.59% 5.37% 3.15% 1.89% 1.15% 

Trades per month 0.79 0.56 0.39 0.28 0.23 0.19 0.16 0.13 0.11 0.10 0.09 0.07 

Before cut             

Life 50.56 57.69 62.53 63.73 61.89 57.58 52.03 45.59 39.22 34.01 28.73 24.30 

Open pairs per day 109.87 100.36 89.88 79.66 70.04 61.17 52.84 44.82 37.79 32.29 27.02 22.68 

Non-convergent SRT 19.57% 24.26% 31.78% 39.43% 46.76% 50.63% 52.09% 50.57% 48.15% 45.07% 40.83% 36.09% 

Non-convergent MO 73.07% 63.85% 52.04% 39.46% 27.63% 18.91% 12.24% 7.50% 4.74% 2.72% 1.63% 1.02% 

After cut             

Life 25.67 29.90 33.03 34.59 34.51 33.02 30.59 27.26 23.80 20.97 18.13 15.47 

Open pairs per day 71.57 63.75 55.66 48.49 42.33 37.08 32.24 27.46 23.32 20.15 17.24 14.57 

Non-convergent SRT 0.26% 0.30% 1.04% 3.02% 6.89% 10.15% 12.65% 14.02% 15.00% 15.30% 15.17% 14.28% 

Non-convergent MO 33.02% 29.74% 26.50% 22.13% 16.74% 12.13% 8.41% 5.26% 3.46% 1.91% 1.20% 0.74% 

% cut transactions 17.41% 24.22% 33.44% 43.17% 49.76% 54.26% 57.46% 59.93% 60.80% 61.54% 60.55% 59.56% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0066 0.0068 0.0075 0.0071 0.0094 0.0104 0.0092 0.0097 0.0100 0.0114 0.0115 0.0066 

Non-Crisis 0.0034 0.0034 0.0034 0.0036 0.0037 0.0040 0.0036 0.0035 0.0031 0.0029 0.0033 0.0026 

t-Test pValue 0.17 0.17 0.13 0.21 0.06 0.04 0.09 0.08 0.06 0.03 0.05 0.33 

Before cut - after commissions            

Crisis 0.0052 0.0057 0.0067 0.0064 0.0087 0.0098 0.0086 0.0092 0.0096 0.0110 0.0111 0.0063 

Non-Crisis 0.0020 0.0023 0.0026 0.0030 0.0032 0.0035 0.0032 0.0031 0.0027 0.0025 0.0030 0.0023 

t-Test pValue 0.16 0.16 0.13 0.22 0.06 0.05 0.10 0.08 0.06 0.03 0.05 0.34 

After cut - after commissions            

Crisis 0.0044 0.0050 0.0076 0.0068 0.0098 0.0101 0.0102 0.0125 0.0138 0.0148 0.0167 0.0101 

Non-Crisis 0.0013 0.0020 0.0026 0.0023 0.0024 0.0018 0.0020 0.0020 0.0013 0.0017 0.0022 0.0015 

t-Test pValue 0.21 0.26 0.10 0.15 0.02 0.02 0.02 0.00 0.00 0.00 0.00 0.06 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 17 - SSD pre-selection: closure at Spread reversion to zero, 18-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0046 0.0044 0.0043 0.0039 0.0042 0.0045 0.0042 0.0034 0.0028 0.0033 0.0042 0.0042 

Std 0.0137 0.0144 0.0148 0.0161 0.0181 0.0198 0.0207 0.0221 0.0223 0.0240 0.0252 0.0234 

Min -0.0317 -0.0321 -0.0369 -0.0549 -0.0593 -0.0602 -0.0493 -0.0937 -0.0847 -0.0774 -0.0745 -0.0735 

Max 0.0526 0.0539 0.0569 0.0562 0.0707 0.0855 0.0836 0.0867 0.0966 0.1076 0.1091 0.1083 

Median 0.0033 0.0022 0.0028 0.0030 0.0017 0.0023 0.0026 0.0022 0.0023 0.0003 0.0010 0.0028 

Skewness 0.9453 0.8524 0.8208 0.5721 0.5711 0.5765 0.5915 0.0916 0.3146 0.6941 0.9411 0.6128 

Kurtosis 4.4763 4.1989 4.3969 4.4493 4.5464 5.1683 4.6099 6.2559 5.9821 5.7360 5.8660 6.0138 

NW stat (pValue) 
3.93 

(0.00) 

4.02 

(0.00) 

3.85 

(0.00) 

3.41 

(0.00) 

3.34 

(0.00) 

3.41 

(0.00) 

2.86 

(0.00) 

2.27 

(0.01) 

1.91 

(0.03) 

1.86 

(0.03) 

2.11 

(0.02) 

2.51 

(0.01) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.03 0.03 0.02 0.01 

Sharpe ratio 0.33 0.31 0.29 0.24 0.23 0.23 0.20 0.15 0.13 0.14 0.17 0.18 

% positive returns 55.02% 53.28% 55.02% 52.40% 51.09% 55.46% 55.02% 52.84% 51.97% 49.34% 50.66% 51.97% 

Before cut - after commissions            

Mean 0.0032 0.0034 0.0035 0.0033 0.0037 0.0041 0.0038 0.0030 0.0025 0.0030 0.0039 0.0039 

Std 0.0134 0.0142 0.0147 0.0160 0.0179 0.0197 0.0205 0.0220 0.0223 0.0239 0.0251 0.0234 

Skewness 0.9087 0.8221 0.8046 0.5498 0.5536 0.5631 0.5774 0.0718 0.3000 0.6846 0.9334 0.6027 

Kurtosis 4.5183 4.2194 4.4159 4.4587 4.5567 5.1939 4.6199 6.2850 5.9815 5.7275 5.8567 5.9943 

NW stat (pValue) 
2.93 

(0.00) 

3.23 

(0.00) 

3.27 

(0.00) 

2.98 

(0.00) 

3.01 

(0.00) 

3.12 

(0.00) 

2.62 

(0.00) 

2.06 

(0.02) 

1.70 

(0.04) 

1.69 

(0.05) 

1.97 

(0.02) 

2.35 

(0.01) 

Hansen pValue 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.03 0.05 0.05 0.04 0.02 

Sharpe ratio 0.24 0.24 0.24 0.21 0.21 0.21 0.19 0.14 0.11 0.12 0.16 0.17 

% positive returns 51.53% 51.53% 52.40% 51.53% 51.09% 53.28% 53.71% 51.97% 51.97% 48.03% 50.66% 51.53% 

After cut - after commissions            

Mean 0.0034 0.0044 0.0048 0.0046 0.0053 0.0051 0.0047 0.0035 0.0033 0.0035 0.0046 0.0053 

Std 0.0146 0.0162 0.0174 0.0194 0.0221 0.0237 0.0237 0.0235 0.0225 0.0251 0.0262 0.0243 

Skewness 0.7828 0.7892 0.5214 0.5473 0.6765 0.4724 0.4826 -0.0773 0.2258 0.6575 0.9056 0.5692 

Kurtosis 4.1313 4.0994 4.1196 5.1462 5.6163 4.7753 4.1373 5.9238 5.5902 5.8663 7.6204 7.1312 

NW stat (pValue) 
2.62 

(0.00) 

3.42 

(0.00) 

3.35 

(0.00) 

3.18 

(0.00) 

3.25 

(0.00) 

3.13 

(0.00) 

2.81 

(0.00) 

2.13 

(0.02) 

2.24 

(0.01) 

1.92 

(0.03) 

2.29 

(0.01) 

3.25 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.03 0.04 0.02 0.00 

Sharpe ratio 0.24 0.27 0.27 0.24 0.24 0.21 0.20 0.15 0.15 0.14 0.18 0.22 

% positive returns 50.66% 53.71% 53.71% 53.71% 55.02% 52.84% 54.15% 54.15% 53.28% 48.03% 54.15% 54.15% 

Return net of MI 0.0000 0.0020 0.0029 0.0031 0.0039 0.0038 0.0035 0.0025 0.0023 0.0027 0.0038 0.0046 

NW stat (pValue) 
0.02 

(0.49) 

1.55 

(0.06) 

2.09 

(0.02) 

2.20 

(0.01) 

2.46 

(0.01) 

2.40 

(0.01) 

2.15 

(0.02) 

1.51 

(0.07) 

1.61 

(0.05) 

1.45 

(0.07) 

1.90 

(0.03) 

2.80 

(0.00) 

Hansen P value 0.50 0.08 0.03 0.02 0.02 0.01 0.03 0.07 0.07 0.09 0.03 0.00 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.29% 0.47% 1.23% 4.98% 12.83% 21.90% 31.67% 41.67% 50.29% 57.86% 64.84% 70.83% 

Single round-trip (SRT) 24.93% 32.41% 45.42% 59.42% 65.71% 65.20% 60.78% 53.84% 47.03% 40.25% 33.93% 28.30% 

Multiple openings 

(MO) 73.97% 66.18% 52.17% 34.44% 20.31% 11.88% 6.50% 3.66% 1.92% 1.27% 0.69% 0.42% 

Trades per month 0.69 0.47 0.33 0.24 0.19 0.15 0.13 0.10 0.09 0.07 0.06 0.05 

Before cut             

Life 56.68 63.62 66.70 64.75 59.19 51.61 43.61 36.48 29.96 24.02 19.11 15.31 

Open pairs per day 108.36 97.43 85.73 73.29 62.02 51.70 42.36 34.76 28.16 22.47 17.77 14.18 

Non-convergent SRT 24.53% 30.45% 38.62% 47.48% 52.37% 52.72% 50.20% 46.05% 40.89% 35.87% 30.38% 25.71% 

Non-convergent MO 66.83% 55.45% 41.56% 26.72% 16.05% 9.38% 5.22% 2.81% 1.50% 0.85% 0.49% 0.29% 

After cut             

Life 28.27 32.66 35.27 35.51 33.39 30.07 26.09 22.16 18.53 15.20 12.28 9.89 

Open pairs per day 69.14 60.42 51.81 43.65 36.82 31.13 25.84 21.41 17.59 14.31 11.45 9.19 

Non-convergent SRT 0.16% 0.36% 1.94% 6.38% 10.56% 13.42% 14.62% 15.00% 14.24% 13.97% 12.66% 11.32% 

Non-convergent MO 32.03% 27.97% 22.95% 16.32% 10.51% 6.16% 3.48% 1.96% 1.18% 0.69% 0.45% 0.27% 

% cut transactions 20.23% 28.43% 38.48% 49.20% 55.55% 59.03% 61.08% 62.27% 62.27% 59.52% 57.40% 55.42% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0115 0.0110 0.0108 0.0107 0.0127 0.0125 0.0110 0.0072 0.0074 0.0089 0.0120 0.0112 

Non-Crisis 0.0030 0.0029 0.0028 0.0023 0.0023 0.0027 0.0026 0.0025 0.0017 0.0020 0.0025 0.0026 

t-Test pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.21 0.14 0.10 0.03 0.03 

Before cut - after commissions            

Crisis 0.0102 0.0100 0.0100 0.0100 0.0121 0.0120 0.0105 0.0068 0.0071 0.0085 0.0116 0.0108 

Non-Crisis 0.0016 0.0019 0.0020 0.0018 0.0018 0.0023 0.0023 0.0021 0.0014 0.0017 0.0022 0.0023 

t-Test pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.22 0.15 0.10 0.03 0.03 

After cut - after commissions            

Crisis 0.0108 0.0116 0.0134 0.0136 0.0161 0.0146 0.0129 0.0090 0.0104 0.0110 0.0150 0.0146 

Non-Crisis 0.0017 0.0027 0.0028 0.0025 0.0028 0.0029 0.0028 0.0022 0.0016 0.0018 0.0023 0.0032 

t-Test pValue 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.10 0.02 0.04 0.00 0.01 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 18 - SSD pre-selection: closure at Spread reversion to zero, 24-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0033 0.0029 0.0026 0.0024 0.0028 0.0026 0.0019 0.0031 0.0035 0.0035 0.0035 0.0044 

Std 0.0120 0.0128 0.0133 0.0153 0.0179 0.0201 0.0225 0.0233 0.0250 0.0261 0.0270 0.0259 

Min -0.0380 -0.0434 -0.0390 -0.0396 -0.0469 -0.0624 -0.0790 -0.0675 -0.0892 -0.0849 -0.1241 -0.0607 

Max 0.0396 0.0457 0.0508 0.0547 0.0546 0.0628 0.0847 0.0857 0.0952 0.0972 0.1176 0.1444 

Median 0.0021 0.0014 0.0007 0.0015 0.0015 0.0018 0.0008 0.0028 0.0022 0.0021 0.0021 0.0018 

Skewness 0.2139 0.3010 0.4647 0.4218 0.2574 0.1654 0.5658 0.5388 0.3634 0.2995 0.0313 0.9310 

Kurtosis 3.8241 4.2562 4.0831 3.5210 3.5959 3.8622 5.1466 4.5871 5.1403 5.0891 7.1727 7.6228 

NW stat (pValue) 
3.91 

(0.00) 

3.47 

(0.00) 

3.06 

(0.00) 

2.40 

(0.01) 

2.42 

(0.01) 

2.11 

(0.02) 

1.37 

(0.08) 

2.29 

(0.01) 

2.30 

(0.01) 

2.34 

(0.01) 

2.30 

(0.01) 

3.12 

(0.00) 

Hansen pValue 0.00 0.00 0.00 0.01 0.01 0.02 0.08 0.02 0.01 0.01 0.01 0.00 

Sharpe ratio 0.27 0.23 0.20 0.16 0.16 0.13 0.08 0.13 0.14 0.14 0.13 0.17 

% positive returns 59.19% 55.16% 51.57% 51.57% 53.36% 54.26% 50.22% 53.36% 53.81% 53.36% 53.36% 52.02% 

Before cut - after commissions            

Mean 0.0021 0.0021 0.0020 0.0019 0.0024 0.0022 0.0016 0.0028 0.0032 0.0033 0.0032 0.0042 

Std 0.0118 0.0127 0.0132 0.0152 0.0178 0.0200 0.0224 0.0232 0.0249 0.0261 0.0270 0.0259 

Skewness 0.1694 0.2750 0.4444 0.4039 0.2413 0.1514 0.5531 0.5302 0.3547 0.2906 0.0200 0.9185 

Kurtosis 3.8730 4.2826 4.0720 3.5147 3.6013 3.8684 5.1417 4.5811 5.1389 5.0849 7.1695 7.5831 

NW stat (pValue) 
2.66 

(0.00) 

2.53 

(0.01) 

2.34 

(0.01) 

1.93 

(0.03) 

2.07 

(0.02) 

1.82 

(0.03) 

1.14 

(0.13) 

2.07 

(0.02) 

2.11 

(0.02) 

2.16 

(0.02) 

2.14 

(0.02) 

2.96 

(0.00) 

Hansen pValue 0.01 0.01 0.01 0.03 0.03 0.04 0.13 0.02 0.02 0.02 0.01 0.01 

Sharpe ratio 0.18 0.16 0.15 0.13 0.13 0.11 0.07 0.12 0.13 0.13 0.12 0.16 

% positive returns 54.26% 51.12% 48.88% 51.57% 52.47% 52.02% 49.33% 52.91% 53.81% 52.91% 52.91% 51.57% 

After cut - after commissions            

Mean 0.0042 0.0046 0.0041 0.0029 0.0036 0.0028 0.0016 0.0016 0.0032 0.0035 0.0031 0.0038 

Std 0.0146 0.0172 0.0160 0.0179 0.0195 0.0213 0.0242 0.0250 0.0262 0.0263 0.0273 0.0269 

Skewness 0.7709 1.0222 0.2784 0.1506 0.1940 0.0950 0.4866 -0.1791 -0.6548 -0.1023 -0.0979 0.9987 

Kurtosis 7.1488 6.9045 4.0427 3.5068 4.7289 3.4747 4.3378 5.3931 7.9394 5.5827 6.2061 9.3333 

NW stat (pValue) 
3.83 

(0.00) 

3.48 

(0.00) 

3.51 

(0.00) 

2.32 

(0.01) 

2.77 

(0.00) 

2.22 

(0.01) 

1.16 

(0.12) 

1.11 

(0.13) 

2.06 

(0.02) 

2.45 

(0.01) 

2.18 

(0.01) 

2.44 

(0.01) 

Hansen pValue 0.00 0.00 0.00 0.01 0.00 0.03 0.13 0.14 0.02 0.01 0.02 0.01 

Sharpe ratio 0.29 0.27 0.26 0.16 0.18 0.13 0.07 0.06 0.12 0.13 0.11 0.14 

% positive returns 58.74% 54.26% 52.91% 52.47% 55.16% 52.47% 45.74% 52.02% 51.12% 53.81% 54.26% 51.57% 

Return net of MI 0.0010 0.0023 0.0023 0.0014 0.0023 0.0017 0.0006 0.0006 0.0023 0.0027 0.0024 0.0032 

NW stat (pValue) 
0.97 

(0.17) 

1.81 

(0.04) 

2.00 

(0.02) 

1.16 

(0.12) 

1.79 

(0.04) 

1.31 

(0.10) 

0.41 

(0.34) 

0.43 

(0.33) 

1.49 

(0.07) 

1.88 

(0.03) 

1.68 

(0.05) 

2.05 

(0.02) 

Hansen P value 0.17 0.04 0.02 0.11 0.05 0.11 0.34 0.34 0.07 0.03 0.05 0.03 



52 

 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.41% 0.80% 2.41% 8.88% 19.01% 30.37% 43.00% 53.26% 61.86% 69.24% 75.39% 79.52% 

Single round-trip (SRT) 28.94% 37.61% 52.48% 64.15% 66.67% 62.29% 53.30% 44.40% 36.65% 29.79% 23.81% 19.79% 

Multiple openings 

(MO) 69.72% 60.44% 43.83% 25.71% 13.17% 6.35% 2.84% 1.51% 0.87% 0.41% 0.30% 0.18% 

Trades per month 0.62 0.42 0.29 0.21 0.16 0.13 0.10 0.08 0.06 0.05 0.04 0.03 

Before cut             

Life 61.33 67.63 68.73 63.79 55.78 46.67 36.78 29.22 22.98 17.79 13.55 10.76 

Open pairs per day 107.13 95.24 82.24 68.46 56.06 45.20 34.81 27.37 21.40 16.50 12.54 9.91 

Non-convergent SRT 28.39% 35.02% 44.50% 51.77% 54.06% 52.25% 46.40% 39.86% 33.60% 27.61% 22.39% 18.58% 

Non-convergent MO 62.68% 49.98% 35.16% 20.67% 10.71% 5.28% 2.50% 1.28% 0.67% 0.30% 0.21% 0.14% 

After cut             

Life 29.88 34.05 35.99 34.69 31.40 26.90 21.81 17.65 14.17 11.23 8.62 6.93 

Open pairs per day 66.59 57.30 48.38 39.85 32.82 26.61 20.87 16.65 13.28 10.43 7.99 6.39 

Non-convergent SRT 0.21% 0.71% 3.72% 8.85% 12.36% 14.89% 15.05% 14.06% 12.66% 10.83% 9.84% 8.67% 

Non-convergent MO 29.89% 25.76% 20.44% 12.94% 7.02% 3.35% 1.61% 0.69% 0.39% 0.16% 0.09% 0.05% 

% cut transactions 22.52% 31.71% 42.31% 53.09% 58.65% 61.74% 63.28% 63.95% 62.75% 62.77% 58.30% 55.74% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0034 0.0031 0.0033 0.0044 0.0064 0.0070 0.0048 0.0071 0.0070 0.0066 0.0059 0.0058 

Non-Crisis 0.0033 0.0029 0.0025 0.0019 0.0019 0.0015 0.0012 0.0022 0.0027 0.0028 0.0029 0.0041 

t-Test pValue 0.97 0.91 0.71 0.35 0.15 0.12 0.35 0.22 0.32 0.40 0.53 0.71 

Before cut - after commissions            

Crisis 0.0024 0.0024 0.0028 0.0039 0.0060 0.0066 0.0045 0.0068 0.0067 0.0064 0.0056 0.0056 

Non-Crisis 0.0021 0.0020 0.0018 0.0014 0.0015 0.0012 0.0009 0.0018 0.0024 0.0025 0.0026 0.0039 

t-Test pValue 0.86 0.84 0.68 0.35 0.15 0.12 0.35 0.22 0.32 0.40 0.53 0.70 

After cut - after commissions            

Crisis 0.0039 0.0045 0.0040 0.0042 0.0094 0.0092 0.0036 0.0020 0.0022 0.0036 0.0030 0.0051 

Non-Crisis 0.0042 0.0047 0.0041 0.0026 0.0022 0.0013 0.0011 0.0015 0.0035 0.0035 0.0031 0.0035 

t-Test pValue 0.92 0.95 0.98 0.59 0.03 0.03 0.56 0.90 0.79 0.97 0.98 0.73 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 19 - CORR pre-selection: closure at Spread reversion to zero, 6-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0031 0.0032 0.0030 0.0030 0.0028 0.0024 0.0023 0.0018 0.0022 0.0010 0.0011 0.0012 

Std 0.0200 0.0215 0.0225 0.0242 0.0249 0.0262 0.0289 0.0318 0.0348 0.0333 0.0329 0.0342 

Min -0.0643 -0.0765 -0.0805 -0.0732 -0.0700 -0.0816 -0.0874 -0.0956 -0.0986 -0.0939 -0.1225 -0.1187 

Max 0.0916 0.0973 0.0997 0.1159 0.1205 0.1205 0.1226 0.1192 0.1953 0.1348 0.1056 0.1047 

Median 0.0016 0.0017 0.0019 0.0024 0.0024 0.0029 0.0021 0.0022 -0.0005 -0.0014 -0.0006 0.0011 

Skewness 0.4529 0.3783 0.3748 0.6062 0.3954 0.2127 0.1791 0.1487 0.9629 0.4845 -0.1479 -0.0243 

Kurtosis 5.7826 6.2368 6.0746 6.5250 5.5669 5.5916 5.2697 5.1230 7.9190 5.4176 5.1315 4.7702 

NW stat (pValue) 
2.63 

(0.00) 

2.44 

(0.01) 

2.13 

(0.02) 

2.01 

(0.02) 

1.94 

(0.03) 

1.70 

(0.04) 

1.46 

(0.07) 

1.01 

(0.16) 

1.06 

(0.14) 

0.43 

(0.33) 

0.49 

(0.31) 

0.54 

(0.30) 

Hansen pValue 0.01 0.01 0.02 0.02 0.03 0.04 0.08 0.16 0.15 0.36 0.32 0.29 

Sharpe ratio 0.16 0.15 0.13 0.12 0.11 0.09 0.08 0.06 0.06 0.03 0.03 0.03 

% positive returns 55.19% 53.94% 56.02% 56.43% 53.94% 56.02% 52.70% 50.62% 47.72% 45.64% 46.47% 48.55% 

Before cut - after commissions            

Mean 0.0013 0.0018 0.0019 0.0021 0.0021 0.0018 0.0017 0.0012 0.0016 0.0005 0.0006 0.0007 

Std 0.0198 0.0214 0.0224 0.0241 0.0248 0.0261 0.0287 0.0316 0.0347 0.0332 0.0328 0.0341 

Skewness 0.3716 0.3208 0.3378 0.5757 0.3677 0.1889 0.1593 0.1288 0.9451 0.4619 -0.1707 -0.0440 

Kurtosis 5.7265 6.2133 6.0575 6.4974 5.5396 5.5720 5.2612 5.1251 7.8975 5.3846 5.1311 4.7655 

NW stat (pValue) 
1.10 

(0.14) 

1.37 

(0.09) 

1.38 

(0.08) 

1.44 

(0.08) 

1.42 

(0.08) 

1.23 

(0.11) 

1.07 

(0.14) 

0.68 

(0.25) 

0.80 

(0.21) 

0.22 

(0.41) 

0.28 

(0.39) 

0.33 

(0.37) 

Hansen pValue 0.14 0.09 0.09 0.08 0.08 0.11 0.14 0.26 0.19 0.39 0.37 0.35 

Sharpe ratio 0.07 0.08 0.09 0.09 0.08 0.07 0.06 0.04 0.05 0.02 0.02 0.02 

% positive returns 48.96% 49.38% 52.70% 52.70% 53.53% 54.36% 51.04% 50.21% 47.30% 45.64% 46.06% 48.55% 

After cut - after commissions            

Mean 0.0000 0.0015 0.0021 0.0049 0.0053 0.0042 0.0042 0.0030 0.0038 0.0025 0.0033 0.0021 

Std 0.0201 0.0215 0.0227 0.0290 0.0298 0.0285 0.0309 0.0318 0.0368 0.0342 0.0305 0.0308 

Skewness 0.5925 0.7008 0.6641 1.5567 1.3615 0.6959 0.1978 0.1839 2.1801 1.8724 0.2772 0.3389 

Kurtosis 5.5030 5.4556 5.5238 10.1923 8.9505 8.0336 6.0658 4.9421 17.7995 14.4504 4.9759 4.5993 

NW stat (pValue) 
0.01 

(0.49) 

1.22 

(0.11) 

1.51 

(0.07) 

2.59 

(0.00) 

2.73 

(0.00) 

2.88 

(0.00) 

2.57 

(0.01) 

1.84 

(0.03) 

1.92 

(0.03) 

1.08 

(0.14) 

1.72 

(0.04) 

1.22 

(0.11) 

Hansen pValue 0.46 0.11 0.07 0.01 0.01 0.00 0.00 0.04 0.03 0.13 0.03 0.09 

Sharpe ratio 0.00 0.07 0.09 0.17 0.18 0.15 0.14 0.09 0.10 0.07 0.11 0.07 

% positive returns 47.30% 48.13% 51.45% 53.53% 53.94% 54.36% 53.53% 50.62% 50.62% 46.47% 49.79% 49.38% 

Return net of MI -0.0054 -0.0023 -0.0007 0.0026 0.0033 0.0023 0.0024 0.0013 0.0022 0.0010 0.0018 0.0007 

NW stat (pValue) 
-4.23 

(1.00) 

-1.84 

(0.97) 

-0.50 

(0.69) 

1.41 

(0.08) 

1.70 

(0.04) 

1.60 

(0.06) 

1.48 

(0.07) 

0.81 

(0.21) 

1.11 

(0.13) 

0.43 

(0.33) 

0.94 

(0.17) 

0.40 

(0.34) 

Hansen P value 1.00 1.00 1.00 0.10 0.06 0.05 0.08 0.20 0.12 0.32 0.19 0.31 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.11% 0.13% 0.23% 1.23% 2.67% 3.92% 5.76% 8.94% 13.09% 17.44% 21.86% 27.44% 

Single round-trip (SRT) 16.38% 19.66% 25.00% 31.55% 38.96% 48.01% 55.64% 61.67% 64.56% 65.85% 65.42% 63.11% 

Multiple openings 

(MO) 83.09% 79.72% 74.03% 66.33% 57.37% 47.03% 37.52% 28.35% 21.38% 15.85% 11.82% 8.60% 

Trades per month 0.94 0.69 0.50 0.39 0.32 0.27 0.24 0.21 0.19 0.17 0.15 0.14 

Before cut             

Life 45.09 51.16 56.36 60.02 61.80 62.66 61.91 59.87 56.80 53.26 49.22 44.99 

Open pairs per day 112.66 105.85 98.66 91.69 84.72 78.10 71.94 65.72 59.81 54.44 49.16 44.12 

Non-convergent SRT 16.29% 19.26% 23.88% 29.13% 34.45% 40.00% 44.75% 48.94% 51.63% 52.52% 53.01% 51.55% 

Non-convergent MO 78.45% 72.63% 64.58% 56.31% 47.92% 39.24% 31.29% 23.88% 18.18% 13.52% 9.87% 7.20% 

After cut             

Life 19.85 22.97 25.69 27.73 29.11 30.18 30.36 29.95 28.85 27.50 25.73 23.81 

Open pairs per day 67.12 61.70 56.22 51.28 46.73 42.69 38.95 35.47 32.23 29.37 26.59 23.98 

Non-convergent SRT 0.11% 0.21% 0.23% 0.51% 1.46% 2.39% 4.15% 6.63% 8.94% 10.42% 12.56% 13.52% 

Non-convergent MO 31.23% 29.26% 27.01% 24.79% 22.10% 19.87% 16.89% 13.37% 10.64% 8.16% 6.10% 4.51% 

% cut transactions 15.31% 20.52% 27.66% 35.01% 40.93% 46.07% 50.56% 54.42% 57.52% 60.06% 60.89% 61.60% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0004 0.0002 0.0003 -0.0009 -0.0018 -0.0023 -0.0029 -0.0034 -0.0056 -0.0062 -0.0057 -0.0024 

Non-Crisis 0.0037 0.0039 0.0036 0.0038 0.0038 0.0034 0.0034 0.0029 0.0039 0.0026 0.0026 0.0019 

t-Test pValue 0.34 0.33 0.40 0.26 0.19 0.21 0.20 0.25 0.11 0.13 0.15 0.46 

Before cut - after commissions            

Crisis -0.0014 -0.0011 -0.0008 -0.0018 -0.0026 -0.0030 -0.0036 -0.0040 -0.0062 -0.0067 -0.0062 -0.0029 

Non-Crisis 0.0019 0.0024 0.0025 0.0030 0.0031 0.0028 0.0028 0.0023 0.0033 0.0021 0.0021 0.0015 

t-Test pValue 0.34 0.34 0.39 0.25 0.19 0.20 0.20 0.24 0.11 0.12 0.14 0.46 

After cut - after commissions            

Crisis 0.0038 0.0043 0.0050 0.0071 0.0069 0.0058 0.0046 0.0051 0.0010 -0.0018 0.0004 0.0051 

Non-Crisis -0.0008 0.0009 0.0015 0.0044 0.0050 0.0038 0.0041 0.0025 0.0044 0.0035 0.0039 0.0015 

t-Test pValue 0.18 0.35 0.37 0.59 0.71 0.69 0.92 0.65 0.60 0.37 0.50 0.49 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 20 - CORR pre-selection: closure at Spread reversion to zero, 12-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0074 0.0064 0.0070 0.0069 0.0064 0.0045 0.0026 0.0032 0.0037 0.0049 0.0038 0.0016 

Std 0.0409 0.0375 0.0381 0.0400 0.0433 0.0329 0.0334 0.0367 0.0407 0.0420 0.0441 0.0442 

Min -0.0777 -0.0987 -0.0807 -0.0784 -0.0952 -0.1370 -0.1559 -0.1177 -0.1610 -0.1692 -0.1536 -0.1907 

Max 0.5147 0.4222 0.4325 0.4583 0.4976 0.1620 0.1536 0.2153 0.1521 0.2031 0.2821 0.2760 

Median 0.0032 0.0029 0.0044 0.0035 0.0037 0.0012 0.0015 0.0014 0.0029 0.0020 0.0034 0.0001 

Skewness 8.5778 6.0609 6.2737 6.4071 6.4768 0.4850 0.0149 0.7798 0.1084 0.4085 1.0889 0.7011 

Kurtosis 106.9094 68.6446 70.9600 73.2718 75.2731 7.0933 7.0898 8.7908 5.5416 6.5567 10.6519 10.9629 

NW stat (pValue) 
2.71 

(0.00) 

2.57 

(0.01) 

2.87 

(0.00) 

2.82 

(0.00) 

2.54 

(0.01) 

2.37 

(0.01) 

1.34 

(0.09) 

1.54 

(0.06) 

1.52 

(0.06) 

1.94 

(0.03) 

1.49 

(0.07) 

0.65 

(0.26) 

Hansen pValue 0.01 0.01 0.01 0.01 0.03 0.02 0.07 0.05 0.07 0.03 0.07 0.27 

Sharpe ratio 0.18 0.17 0.18 0.17 0.15 0.14 0.08 0.09 0.09 0.12 0.09 0.04 

% positive returns 55.32% 54.04% 54.47% 54.04% 54.89% 52.34% 52.77% 50.21% 51.49% 52.77% 54.47% 48.51% 

Before cut - after commissions            

Mean 0.0057 0.0052 0.0060 0.0061 0.0057 0.0039 0.0021 0.0027 0.0033 0.0045 0.0035 0.0012 

Std 0.0403 0.0371 0.0377 0.0396 0.0429 0.0328 0.0333 0.0365 0.0406 0.0419 0.0440 0.0441 

Skewness 8.5379 5.9913 6.2132 6.3502 6.4058 0.4737 -0.0023 0.7627 0.0967 0.3981 1.0793 0.6977 

Kurtosis 106.4019 67.8034 70.1810 72.5278 74.2878 7.1203 7.0898 8.7345 5.5460 6.5545 10.6286 11.0070 

NW stat (pValue) 
2.16 

(0.02) 

2.11 

(0.02) 

2.52 

(0.01) 

2.54 

(0.01) 

2.30 

(0.01) 

2.07 

(0.02) 

1.09 

(0.14) 

1.32 

(0.09) 

1.35 

(0.09) 

1.79 

(0.04) 

1.35 

(0.09) 

0.51 

(0.31) 

Hansen pValue 0.03 0.03 0.02 0.01 0.04 0.01 0.14 0.10 0.08 0.03 0.09 0.33 

Sharpe ratio 0.14 0.14 0.16 0.15 0.13 0.12 0.06 0.08 0.08 0.11 0.08 0.03 

% positive returns 52.77% 52.34% 53.62% 54.04% 53.62% 51.49% 51.49% 49.79% 51.06% 52.34% 54.04% 47.23% 

After cut - after commissions            

Mean 0.0078 0.0105 0.0098 0.0113 0.0119 0.0096 0.0096 0.0066 0.0065 0.0077 0.0054 0.0031 

Std 0.0519 0.0673 0.0659 0.0651 0.0693 0.0533 0.0573 0.0441 0.0456 0.0454 0.0481 0.0434 

Skewness 9.8265 10.4594 9.0033 9.2872 8.8839 6.6250 5.8849 1.0935 0.3522 0.2690 0.6438 -0.0179 

Kurtosis 125.5922 136.0597 114.5638 116.6504 107.7420 74.1045 58.4287 7.3532 5.2223 4.8519 7.1527 4.4284 

NW stat (pValue) 
2.42 

(0.01) 

2.54 

(0.01) 

2.23 

(0.01) 

2.63 

(0.00) 

2.60 

(0.00) 

2.99 

(0.00) 

2.54 

(0.01) 

2.58 

(0.00) 

2.36 

(0.01) 

2.68 

(0.00) 

1.90 

(0.03) 

1.25 

(0.10) 

Hansen pValue 0.02 0.02 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.05 0.11 

Sharpe ratio 0.15 0.16 0.15 0.17 0.17 0.18 0.17 0.15 0.14 0.17 0.11 0.07 

% positive returns 49.36% 53.19% 54.04% 50.64% 52.77% 53.62% 51.49% 50.64% 50.21% 52.77% 53.19% 48.51% 

Return net of MI 0.0029 0.0070 0.0072 0.0091 0.0100 0.0078 0.0080 0.0051 0.0051 0.0063 0.0041 0.0020 

NW stat (pValue) 
0.94 

(0.17) 

1.76 

(0.04) 

1.68 

(0.05) 

2.17 

(0.01) 

2.22 

(0.01) 

2.49 

(0.01) 

2.14 

(0.02) 

1.98 

(0.02) 

1.84 

(0.03) 

2.22 

(0.01) 

1.45 

(0.07) 

0.78 

(0.22) 

Hansen P value 0.17 0.06 0.06 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.08 0.22 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.20% 0.37% 0.78% 2.98% 6.63% 11.65% 16.87% 24.72% 33.48% 41.11% 48.11% 54.83% 

Single round-trip (SRT) 19.22% 24.54% 33.20% 43.54% 53.43% 60.28% 64.74% 63.11% 58.80% 53.30% 48.07% 42.57% 

Multiple openings 

(MO) 79.89% 74.24% 65.07% 52.39% 38.70% 26.76% 17.11% 10.98% 6.63% 4.61% 3.00% 1.87% 

Trades per month 0.82 0.57 0.40 0.30 0.24 0.20 0.17 0.15 0.12 0.11 0.09 0.08 

Before cut             

Life 49.66 56.54 61.08 62.64 61.21 57.93 53.87 47.53 41.27 35.88 30.75 26.20 

Open pairs per day 110.19 100.82 90.90 81.27 72.07 63.25 55.47 47.43 40.08 34.43 29.17 24.62 

Non-convergent SRT 18.93% 23.59% 29.80% 36.87% 43.09% 47.96% 51.17% 50.67% 47.96% 44.35% 41.00% 37.24% 

Non-convergent MO 74.46% 65.59% 54.59% 42.98% 32.00% 22.17% 14.20% 9.13% 5.78% 4.02% 2.59% 1.59% 

After cut             

Life 22.05 25.72 28.38 29.55 29.64 28.60 27.23 24.43 21.34 18.80 16.14 13.81 

Open pairs per day 64.76 57.61 50.46 43.94 38.62 33.59 29.45 25.24 21.18 18.34 15.44 13.06 

Non-convergent SRT 0.20% 0.41% 1.09% 2.37% 4.93% 7.83% 10.61% 12.22% 12.50% 12.28% 12.46% 11.96% 

Non-convergent MO 31.07% 28.17% 24.50% 21.17% 16.67% 12.33% 8.24% 5.15% 3.15% 2.33% 1.43% 0.91% 

% cut transactions 17.40% 24.30% 33.62% 43.11% 49.82% 55.14% 59.51% 62.33% 64.95% 65.76% 65.36% 65.36% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis -0.0013 -0.0033 -0.0013 0.0000 0.0015 0.0060 0.0021 0.0001 0.0013 0.0020 0.0022 -0.0013 

Non-Crisis 0.0093 0.0086 0.0088 0.0084 0.0074 0.0042 0.0028 0.0039 0.0042 0.0055 0.0042 0.0022 

t-Test pValue 0.13 0.07 0.13 0.22 0.43 0.75 0.91 0.55 0.68 0.62 0.79 0.65 

Before cut - after commissions            

Crisis -0.0028 -0.0044 -0.0022 -0.0008 0.0008 0.0053 0.0015 -0.0004 0.0008 0.0015 0.0017 -0.0017 

Non-Crisis 0.0076 0.0073 0.0078 0.0077 0.0068 0.0036 0.0023 0.0035 0.0038 0.0051 0.0038 0.0019 

t-Test pValue 0.13 0.07 0.12 0.22 0.42 0.77 0.89 0.54 0.67 0.62 0.78 0.64 

After cut - after commissions            

Crisis 0.0193 0.0249 0.0228 0.0269 0.0298 0.0278 0.0282 0.0054 0.0008 0.0038 0.0020 -0.0005 

Non-Crisis 0.0052 0.0073 0.0069 0.0078 0.0079 0.0056 0.0055 0.0069 0.0078 0.0085 0.0062 0.0039 

t-Test pValue 0.12 0.13 0.16 0.09 0.07 0.02 0.02 0.84 0.37 0.55 0.61 0.56 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 21 - CORR pre-selection: closure at Spread reversion to zero, 18-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0047 0.0056 0.0064 0.0065 0.0070 0.0045 0.0034 0.0047 0.0042 0.0031 0.0031 0.0020 

Std 0.0297 0.0342 0.0400 0.0428 0.0467 0.0411 0.0434 0.0484 0.0493 0.0501 0.0494 0.0499 

Min -0.1049 -0.1212 -0.1366 -0.1416 -0.1509 -0.1448 -0.1752 -0.2261 -0.2450 -0.2444 -0.2344 -0.2279 

Max 0.1529 0.1849 0.3415 0.3402 0.3650 0.2136 0.1863 0.1559 0.1771 0.1529 0.2585 0.2036 

Median 0.0020 0.0032 0.0039 0.0045 0.0050 0.0048 0.0016 0.0017 0.0005 -0.0011 0.0014 0.0010 

Skewness 0.6869 1.1123 2.7269 2.2359 2.1291 0.0669 0.0768 -0.0063 -0.0220 -0.2651 0.3320 -0.1070 

Kurtosis 7.5894 10.2743 26.6104 21.2605 20.1258 6.9805 5.6252 5.7546 7.1433 7.2500 10.3115 6.9139 

NW stat (pValue) 
2.72 

(0.00) 

2.83 

(0.00) 

2.82 

(0.00) 

2.82 

(0.00) 

3.09 

(0.00) 

2.18 

(0.01) 

1.45 

(0.07) 

1.70 

(0.04) 

1.58 

(0.06) 

1.16 

(0.12) 

1.00 

(0.16) 

0.68 

(0.25) 

Hansen pValue 0.00 0.00 0.01 0.00 0.00 0.01 0.09 0.04 0.06 0.13 0.14 0.25 

Sharpe ratio 0.16 0.17 0.16 0.15 0.15 0.11 0.08 0.10 0.09 0.06 0.06 0.04 

% positive returns 55.02% 55.90% 53.71% 55.46% 56.77% 52.40% 50.66% 51.53% 48.47% 45.41% 48.91% 50.66% 

Before cut - after commissions            

Mean 0.0033 0.0046 0.0056 0.0059 0.0065 0.0040 0.0029 0.0043 0.0039 0.0028 0.0028 0.0017 

Std 0.0295 0.0339 0.0397 0.0425 0.0464 0.0409 0.0433 0.0482 0.0492 0.0500 0.0493 0.0499 

Skewness 0.6246 1.0643 2.6783 2.1914 2.0895 0.0533 0.0659 -0.0165 -0.0307 -0.2721 0.3243 -0.1138 

Kurtosis 7.5978 10.1795 26.2619 20.9744 19.8432 6.9912 5.6325 5.7664 7.1551 7.2635 10.3143 6.9198 

NW stat (pValue) 
1.96 

(0.03) 

2.34 

(0.01) 

2.50 

(0.01) 

2.58 

(0.00) 

2.88 

(0.00) 

1.95 

(0.03) 

1.27 

(0.10) 

1.56 

(0.06) 

1.45 

(0.07) 

1.03 

(0.15) 

0.90 

(0.18) 

0.58 

(0.28) 

Hansen pValue 0.03 0.01 0.01 0.01 0.01 0.03 0.12 0.06 0.08 0.17 0.15 0.29 

Sharpe ratio 0.11 0.14 0.14 0.14 0.14 0.10 0.07 0.09 0.08 0.06 0.06 0.03 

% positive returns 51.09% 53.71% 52.84% 55.02% 55.90% 51.97% 50.22% 51.53% 48.47% 44.54% 48.91% 50.22% 

After cut - after commissions            

Mean 0.0065 0.0072 0.0103 0.0125 0.0148 0.0105 0.0116 0.0159 0.0116 0.0058 0.0046 0.0019 

Std 0.0521 0.0456 0.0664 0.0618 0.0665 0.0487 0.0523 0.0733 0.0663 0.0520 0.0442 0.0450 

Skewness 4.1077 2.7201 5.7246 4.3999 4.0980 1.8649 1.9777 4.1836 2.9486 0.7825 -0.1357 -0.1747 

Kurtosis 30.2996 15.9665 48.8051 32.9289 28.2342 11.2794 11.1839 31.1814 22.2059 8.4680 7.1954 6.6290 

NW stat (pValue) 
1.57 

(0.06) 

2.16 

(0.02) 

1.87 

(0.03) 

2.94 

(0.00) 

3.13 

(0.00) 

2.96 

(0.00) 

3.15 

(0.00) 

2.97 

(0.00) 

2.81 

(0.00) 

1.88 

(0.03) 

1.58 

(0.06) 

0.64 

(0.26) 

Hansen pValue 0.08 0.01 0.04 0.01 0.01 0.00 0.00 0.01 0.01 0.04 0.06 0.27 

Sharpe ratio 0.13 0.16 0.16 0.20 0.22 0.22 0.22 0.22 0.18 0.11 0.11 0.04 

% positive returns 48.03% 49.34% 54.15% 57.64% 54.15% 54.15% 53.71% 53.71% 51.09% 47.16% 48.47% 48.03% 

Return net of MI 0.0020 0.0039 0.0078 0.0104 0.0129 0.0088 0.0100 0.0143 0.0102 0.0045 0.0035 0.0009 

NW stat (pValue) 
0.50 

(0.31) 

1.23 

(0.11) 

1.46 

(0.07) 

2.55 

(0.01) 

2.82 

(0.00) 

2.54 

(0.01) 

2.78 

(0.00) 

2.73 

(0.00) 

2.53 

(0.01) 

1.48 

(0.07) 

1.20 

(0.11) 

0.29 

(0.38) 

Hansen P value 0.28 0.11 0.08 0.01 0.01 0.01 0.00 0.01 0.01 0.09 0.10 0.39 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.29% 0.58% 2.19% 6.34% 13.62% 20.98% 30.40% 39.60% 47.95% 55.80% 62.59% 68.28% 

Single round-trip (SRT) 24.64% 32.28% 43.48% 53.95% 60.09% 62.99% 60.00% 54.71% 48.57% 41.92% 35.94% 30.69% 

Multiple openings 

(MO) 74.08% 66.03% 53.13% 38.44% 25.11% 14.87% 8.48% 4.78% 2.70% 1.61% 0.98% 0.76% 

Trades per month 0.69 0.48 0.34 0.25 0.20 0.16 0.13 0.11 0.09 0.08 0.06 0.05 

Before cut             

Life 56.96 63.57 66.12 64.57 59.46 53.24 45.71 38.25 31.79 26.34 21.64 17.61 

Open pairs per day 109.07 98.67 87.42 75.71 64.47 54.25 44.95 36.70 30.12 24.78 20.27 16.49 

Non-convergent SRT 24.42% 30.36% 38.06% 44.31% 48.06% 50.80% 49.80% 46.14% 42.10% 37.28% 32.57% 28.17% 

Non-convergent MO 68.26% 56.72% 43.79% 30.78% 20.65% 12.01% 6.83% 3.88% 2.21% 1.32% 0.78% 0.58% 

After cut             

Life 24.56 28.12 29.87 29.79 28.22 26.16 22.68 19.25 16.09 13.35 11.06 9.06 

Open pairs per day 61.17 53.39 45.79 38.78 32.74 27.63 22.80 18.63 15.28 12.57 10.35 8.48 

Non-convergent SRT 0.13% 0.38% 1.92% 4.08% 6.99% 9.69% 11.74% 11.99% 12.39% 10.89% 10.09% 9.26% 

Non-convergent MO 29.29% 25.33% 21.21% 16.18% 11.29% 6.54% 3.79% 2.05% 1.16% 0.63% 0.31% 0.25% 

% cut transactions 20.85% 28.94% 38.92% 49.45% 56.46% 61.52% 64.29% 66.27% 67.24% 69.67% 68.87% 67.31% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0097 0.0138 0.0143 0.0134 0.0127 0.0018 0.0043 0.0051 0.0060 0.0009 0.0013 0.0020 

Non-Crisis 0.0035 0.0038 0.0046 0.0049 0.0058 0.0051 0.0032 0.0046 0.0038 0.0036 0.0035 0.0020 

t-Test pValue 0.24 0.09 0.16 0.26 0.40 0.64 0.89 0.95 0.80 0.75 0.80 1.00 

Before cut - after commissions            

Crisis 0.0082 0.0126 0.0134 0.0125 0.0119 0.0012 0.0037 0.0046 0.0055 0.0004 0.0009 0.0016 

Non-Crisis 0.0022 0.0027 0.0038 0.0043 0.0052 0.0047 0.0028 0.0042 0.0035 0.0033 0.0032 0.0018 

t-Test pValue 0.24 0.09 0.16 0.27 0.41 0.62 0.90 0.97 0.81 0.74 0.79 0.98 

After cut - after commissions            

Crisis 0.0278 0.0227 0.0282 0.0296 0.0347 0.0166 0.0245 0.0320 0.0253 0.0045 0.0066 0.0060 

Non-Crisis 0.0017 0.0036 0.0062 0.0085 0.0103 0.0091 0.0086 0.0121 0.0084 0.0061 0.0042 0.0009 

t-Test pValue 0.00 0.02 0.06 0.05 0.03 0.38 0.08 0.12 0.14 0.87 0.76 0.52 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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Table 22 - CORR pre-selection: closure at Spread reversion to zero, 24-month formation period 

Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Profitability analysis - monthly excess returns (average across overlapping portfolios)        

Before cut - before commissions            

Mean 0.0059 0.0069 0.0075 0.0061 0.0053 0.0041 0.0020 0.0039 0.0043 0.0037 0.0038 0.0033 

Std 0.0346 0.0407 0.0434 0.0424 0.0433 0.0474 0.0517 0.0610 0.0561 0.0575 0.0639 0.0612 

Min -0.0806 -0.0818 -0.1038 -0.1281 -0.2010 -0.1939 -0.1813 -0.2130 -0.2389 -0.2247 -0.2205 -0.2383 

Max 0.2549 0.2753 0.3292 0.2742 0.2699 0.2596 0.2207 0.5296 0.2651 0.2937 0.4224 0.3645 

Median 0.0032 0.0031 0.0016 0.0019 0.0045 0.0014 0.0003 -0.0007 0.0020 0.0000 0.0036 0.0009 

Skewness 3.0711 3.5886 3.5911 2.3054 0.9647 0.5759 -0.0360 2.6220 0.2230 0.1277 1.1274 0.6523 

Kurtosis 20.8801 23.5824 25.3378 15.8100 13.3293 10.1274 6.4988 28.8543 8.5821 8.1851 13.5000 11.8911 

NW stat (pValue) 
2.46 

(0.01) 

2.45 

(0.01) 

2.42 

(0.01) 

2.14 

(0.02) 

2.05 

(0.02) 

1.58 

(0.06) 

0.66 

(0.25) 

1.05 

(0.15) 

1.27 

(0.10) 

1.08 

(0.14) 

1.04 

(0.15) 

0.92 

(0.18) 

Hansen pValue 0.01 0.01 0.01 0.02 0.02 0.07 0.26 0.15 0.11 0.13 0.16 0.18 

Sharpe ratio 0.17 0.17 0.17 0.14 0.12 0.09 0.04 0.06 0.08 0.06 0.06 0.05 

% positive returns 54.71% 56.05% 53.81% 53.81% 56.95% 49.78% 47.98% 47.53% 49.33% 47.53% 51.12% 50.22% 

Before cut - after commissions            

Mean 0.0046 0.0059 0.0067 0.0055 0.0048 0.0037 0.0016 0.0035 0.0040 0.0034 0.0035 0.0031 

Std 0.0342 0.0403 0.0431 0.0422 0.0431 0.0473 0.0516 0.0608 0.0560 0.0573 0.0637 0.0611 

Skewness 3.0323 3.5591 3.5643 2.2888 0.9473 0.5579 -0.0482 2.5972 0.2106 0.1069 1.1022 0.6408 

Kurtosis 20.6516 23.3940 25.1420 15.7618 13.2997 10.0856 6.4867 28.6446 8.5633 8.1262 13.3602 11.8646 

NW stat (pValue) 
1.99 

(0.02) 

2.14 

(0.02) 

2.21 

(0.01) 

1.95 

(0.03) 

1.87 

(0.03) 

1.42 

(0.08) 

0.54 

(0.30) 

0.95 

(0.17) 

1.18 

(0.12) 

0.99 

(0.16) 

0.96 

(0.17) 

0.85 

(0.20) 

Hansen pValue 0.03 0.03 0.02 0.03 0.04 0.08 0.29 0.14 0.12 0.15 0.17 0.23 

Sharpe ratio 0.14 0.15 0.16 0.13 0.11 0.08 0.03 0.06 0.07 0.06 0.05 0.05 

% positive returns 53.36% 54.26% 52.02% 52.47% 56.50% 49.33% 47.98% 46.19% 49.33% 47.09% 50.67% 50.22% 

After cut - after commissions            

Mean 0.0021 0.0043 0.0077 0.0097 0.0093 0.0091 0.0061 0.0098 0.0067 0.0020 0.0028 -0.0012 

Std 0.0501 0.0580 0.0646 0.0566 0.0568 0.0613 0.0579 0.0633 0.0525 0.0496 0.0526 0.0568 

Skewness 4.6039 4.9130 4.7050 2.8829 1.9151 2.3876 1.9192 2.6303 0.8061 0.5184 0.8981 1.3761 

Kurtosis 47.5582 42.7789 36.6516 17.5770 15.1596 18.3010 15.1366 18.1962 11.8482 11.0242 13.2743 25.4943 

NW stat (pValue) 
0.53 

(0.30) 

1.06 

(0.14) 

1.76 

(0.04) 

2.36 

(0.01) 

2.52 

(0.01) 

2.30 

(0.01) 

1.95 

(0.03) 

2.19 

(0.01) 

2.46 

(0.01) 

0.66 

(0.25) 

0.94 

(0.17) 

-0.32 

(0.63) 

Hansen pValue 0.29 0.15 0.07 0.02 0.01 0.02 0.02 0.03 0.01 0.27 0.21 1.00 

Sharpe ratio 0.04 0.08 0.12 0.17 0.16 0.15 0.11 0.16 0.13 0.04 0.05 -0.02 

% positive returns 46.19% 48.88% 53.36% 52.02% 55.16% 53.36% 50.67% 52.47% 52.02% 47.09% 46.64% 45.74% 

Return net of MI -0.0018 0.0014 0.0053 0.0079 0.0077 0.0076 0.0047 0.0085 0.0055 0.0009 0.0018 -0.0021 

NW stat (pValue) 
-0.45 

(0.68) 

0.36 

(0.36) 

1.27 

(0.10) 

1.97 

(0.02) 

2.09 

(0.02) 

1.93 

(0.03) 

1.53 

(0.06) 

1.93 

(0.03) 

2.04 

(0.02) 

0.30 

(0.38) 

0.62 

(0.27) 

-0.57 

(0.71) 

Hansen P value 1.00 0.34 0.12 0.03 0.02 0.03 0.09 0.03 0.04 0.39 0.27 1.00 
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Trigger value 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 

Strategy characteristics - average values across overlapping portfolios         

Non-traded (NT) 0.41% 0.87% 3.85% 9.75% 17.61% 28.35% 39.33% 48.60% 56.58% 64.72% 70.92% 75.87% 

Single round-trip (SRT) 28.14% 37.29% 49.04% 58.81% 64.06% 61.28% 54.68% 47.94% 40.96% 33.62% 27.82% 23.00% 

Multiple openings 

(MO) 70.50% 60.62% 45.80% 30.25% 17.06% 9.27% 5.07% 2.71% 1.79% 1.12% 0.76% 0.64% 

Trades per month 0.62 0.43 0.31 0.22 0.17 0.14 0.11 0.09 0.08 0.06 0.05 0.04 

Before cut             

Life 60.53 66.83 67.30 62.99 56.00 47.06 38.87 31.61 25.22 19.72 15.65 12.65 

Open pairs per day 107.83 96.55 83.66 70.33 58.20 46.73 37.55 30.05 23.86 18.57 14.66 11.85 

Non-convergent SRT 27.52% 33.90% 41.90% 48.30% 52.11% 50.94% 47.16% 42.32% 36.81% 30.48% 25.30% 21.15% 

Non-convergent MO 64.20% 51.77% 38.10% 24.95% 14.61% 7.82% 4.27% 2.36% 1.51% 0.96% 0.69% 0.57% 

After cut             

Life 26.41 30.07 31.18 30.26 27.62 23.64 19.65 16.34 13.27 10.26 8.13 6.48 

Open pairs per day 60.21 52.01 43.83 36.46 30.06 24.06 19.24 15.57 12.50 9.58 7.56 6.03 

Non-convergent SRT 0.16% 0.55% 2.45% 5.89% 10.09% 12.27% 13.12% 13.10% 12.66% 10.78% 9.61% 8.10% 

Non-convergent MO 27.11% 22.71% 18.33% 13.10% 8.28% 4.15% 2.20% 1.03% 0.44% 0.21% 0.11% 0.09% 

% cut transactions 23.39% 32.45% 42.77% 53.94% 59.89% 63.68% 65.32% 66.45% 64.22% 64.02% 62.02% 62.30% 

Crisis vs Non-Crisis periods average monthly excess returns         

Before cut - before commissions            

Crisis 0.0144 0.0166 0.0191 0.0130 0.0096 0.0014 -0.0030 0.0015 0.0054 0.0065 0.0126 0.0107 

Non-Crisis 0.0039 0.0045 0.0047 0.0044 0.0042 0.0048 0.0032 0.0044 0.0041 0.0030 0.0017 0.0016 

t-Test pValue 0.08 0.09 0.06 0.24 0.48 0.69 0.50 0.79 0.89 0.73 0.33 0.39 

Before cut - after commissions            

Crisis 0.0132 0.0156 0.0182 0.0124 0.0090 0.0009 -0.0034 0.0012 0.0050 0.0062 0.0123 0.0104 

Non-Crisis 0.0026 0.0036 0.0040 0.0039 0.0038 0.0043 0.0028 0.0041 0.0037 0.0027 0.0014 0.0013 

t-Test pValue 0.08 0.09 0.06 0.25 0.48 0.68 0.49 0.78 0.90 0.73 0.33 0.39 

After cut - after commissions            

Crisis 0.0193 0.0221 0.0358 0.0292 0.0359 0.0334 0.0148 0.0117 0.0088 0.0043 0.0156 0.0007 

Non-Crisis -0.0020 0.0001 0.0009 0.0051 0.0030 0.0033 0.0041 0.0094 0.0062 0.0014 -0.0003 -0.0016 

t-Test pValue 0.01 0.03 0.00 0.01 0.00 0.00 0.29 0.84 0.78 0.74 0.08 0.81 

Notes: profitability analysis of the pairs trading strategy (top panel), main strategy characteristics (middle panel), average monthly excess returns in crisis and non-crisis periods (bottom panel). 

All results are presented before and after inclusion of commissions and cut rules. Monthly excess returns and monthly returns net of market impact series are computed as average values across 

the 6 overlapping portfolios for each month and are tested to be significantly positive using Newey-West heteroskedasticity and autocorrelation robust standard errors (Newey & West, 1987). 

Data-snooping is controlled for by the SPA test Consistent pValues (Hansen, 2005). The Sharpe ratio is computed as the ratio between average monthly excess returns and the standard deviation 

of monthly excess returns. The t-Test pValue in the bottom panel is the pValue of the difference-in-means test between monthly excess returns of crisis and non-crisis periods. Crisis periods are 
the dot-com bubble (March 2000-October 2002), the global financial crisis (October 2007-May 2009) and the stock market ‘selloff’ (June 2015-June 2016). 
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