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Abstract 

While there is a large literature documenting the profitability of momentum strategies, their im-

plementation is afflicted with many difficulties. Most importantly, high turnover and costs to 

hold short positions, especially in small-cap stocks, result in high transaction costs. We restrict 

our investment universe to large-capitalized stocks included in the S&P 100 index. Moreover, we 

implement simple investment strategies that invest long in single stocks and short in the stock 

index. Such simple and cost-saving momentum strategies generate economically high and statis-

tically significant abnormal returns. These results are robust to various risk-adjustments includ-

ing the CAPM, the Fama French (1993) three-factor model, and a conditional version of the 

Fama and French (1993) three-factor model. 
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1. Introduction 

 

A large body of empirical finance literature documents stock price, continuations, over the 

intermediate time horizon of three to twelve months and, consequently, the profitability of 

simple momentum strategies investing in past winners and selling short past losers. In their 

seminal paper, Jegadeesh and Titman (1993) document that over the time period from 1965 to 

1989 past winner stocks continue to outperform past loser stocks on average over a time hori-

zon of three to twelve months by approximately 1% per year. Chan et al (1996) report compa-

rable profits for momentum strategies based on all stocks listed on NYSE, AMEX, and 

NASDAQ over the period from January 1977 to January 1993. Jegadeesh and Titman (2001) 

perform an out-of-sample test of their earlier findings and show that momentum strategies 

continue to be profitable and past winners outperform past losers by approximately the same 

magnitude over the time period from 1990 to 1998 as in the earlier period. Rouwenhorst 

(1998) documents a similar momentum effect for 12 European countries over the period from 

1978 to 1995.  

There is also evidence that money managers and stock analysts attempt to exploit this pat-

tern of price momentum. Grinblatt et al (1995), for example, examine the quarterly holdings 

of 274 mutual funds and find that 77% of the funds in their sample engage in momentum trad-

ing. Consistently, Chen et al (2000) document that mutual funds typically buy past winner 

stocks and sell past loser stocks. Carhart (1997) shows that a one-year momentum effect ex-

plains the "hot hands" effect (i.e., the performance persistence) of mutual funds but that indi-

vidual funds following momentum strategies do not exhibit superior performance. Badrinath 

and Wahal (2002) show that 1,200 institutions act as momentum traders when they enter 

stocks but contrarian traders when they exit or make adjustments to ongoing holdings. Final-

ly, Womack (1996) shows that stocks with strong buy recommendations from analysts typi-
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cally exhibit high price momentum, and stocks with strong sell recommendations typically 

exhibit low price momentum. 

To investigate whether momentum strategies can be implemented profitably, trading costs 

and trading restrictions should be accounted for. Chasing momentum can generate high turn-

over and much of the potential profits from momentum strategies may be dissipated by trans-

action costs. Carhart (1997), for example, finds that momentum is not exploitable after trans-

action costs are taken into account. Grinblatt and Moskowitz (2004) show that a large part of 

the gains associated with momentum strategies are due to short positions in small and illiquid 

stocks, leading to high transaction costs. They also find that a large part of momentum profits 

come from short positions taken in November, anticipating tax-loss selling in December. 

However, they still conclude that momentum profits are large enough to be economically ex-

ploitable. Consistent with Grinblatt and Moskowitz (2004), Ali and Trombley (2006) show 

that loser stocks rather than winner stocks drive the momentum results. Moreover, they doc-

ument that the magnitude of momentum returns in the US stock market is related to the short 

sales constraint determinants identified by D'Avolio (2002) and that stocks with higher short 

sales constraints exhibit higher momentum returns. Lesmond et al (2004) show that momen-

tum strategies require frequent trading in disproportionately high-cost securities such that 

trading costs prevent a profitable strategy execution. In the cross-section, they find that those 

stocks that generate large momentum returns are precisely those stocks with high trading 

costs. Korajczyk and Sadka (2006) investigate whether momentum strategies are remain prof-

itable after considering market frictions induced by trading. While their findings are con-

sistent with Lesmond et al (2004), they show variations of these strategies, for example li-

quidity-weighted instead of equally-weighted portfolios, increase the profitability of these 

strategies after trading costs.  



4 

 

There are already several attempts to make momentum strategies less expensive with re-

spect to transaction costs. Chan et al (1999) for example restrict their sample to large-cap 

stocks, Jegadeesh and Titman (2001) exclude stocks with a share price below $5, and 

Grinblatt and Moskowitz (2004) concentrate on long and neglect short positions. Rey and 

Schmid (2007) even restrict their sample to the largest blue-chip stocks contained in the Swiss 

Market Index (SMI) and do not invest in decile portfolios but in single stocks. Interestingly, 

their arbitrage portfolios investing in only one winner and one loser stock by the same time 

experience annualized average returns of up to 44%, depending on the length of the formation 

and holding periods. These results are robust to splitting their 11-year sample period ranging 

from 1994 to 2004 into sub-periods and to different rebalancing schemes. In a recent study, Li 

et al (2009) analyze the impact of trading costs on the profitability of momentum strategies in 

the U.K. and show that loser stocks are more expensive to trade than winner stocks. They then 

test the profitability of low-cost momentum strategies which are restricted to invest in the 

stocks with the lowest total transaction costs. While their results question the profitability of 

standard momentum strategies, their low-cost strategies turn out to be profitable after ac-

counting for trading costs.   

In this paper, we investigate the returns of simple, low-cost (or 'feasible') momentum 

strategies in the US stock market. As in Rey and Schmid (2007), we restrict our sample to 

blue-chip stocks and define the S&P 100 index as the investment universe. Moreover, we do 

not invest in decile portfolios but in the single historically best and worst performing stocks. 

Besides this adjusted version of the original price momentum strategy of Jegadeesh and Tit-

man (1993) proposed by Rey and Schmid (2007), we investigate the profitability of momen-

tum strategies selling short the S&P 100 index instead of the historically poorest performing 

loser stocks. In fact, there is evidence that the short positions in loser stocks contribute very 

little to the overall strategy returns while being mainly responsible for the very high volatility 
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of momentum strategies (e.g., Rey and Schmid, 2007).
1
 Moreover, Grinblatt and Moskowitz 

(2004), Lesmond et al (2004), and Ali and Trombley (2006) show that short positions in small 

and illiquid stocks are responsible for the high transaction costs associated with the imple-

mentation of momentum strategies. Hence, we expect this adjustment to decrease the volatili-

ty of our momentum strategies, decrease transaction costs, and potentially increase strategy 

returns. In addition, we investigate the returns of momentum strategies investing in portfolios 

consisting of 3, 5, or 10 stocks instead of one single stock. 

Our results show that momentum strategies buying the single best performing stock and 

selling short the S&P 100 index exhibit monthly mean excess returns of between 1.16% and 

2.05%. When we increase the number of stocks within each investment strand and buy the 

best 3, 5 or 10 stocks instead of the single best performing stock only, the strategy excess re-

turns decrease but remain positive and significant in most cases. Consequently, the momen-

tum effect of blue chip stocks seems to be strongest for the historically very best performing 

stocks. As compared to the strategies selling short the S&P 100 index, the returns of strategies 

selling short the loser stocks are substantially lower and never statistically significant. Over-

all, we find the strategies investing in only the single best performing stock and selling short 

the index to exhibit the highest returns. Interestingly, these are also the least expensive strate-

gies as no short sales in individual stocks are necessary.  

We apply various measures of risk including a market model, a Fama and French (1993) 

three-factor model, and a conditional version of the Fama and French (1993) three-factor 

model based on Ferson and Schadt (1996) and Kat and Miffre (2008). The conditioning in-

formation consists of a series of macroeconomic factors including the dividend yield, 3 month 

interbank rate in the corresponding country, US term spread, and the US default spread. We 

find our strategy returns to be robust to all these different risk adjustments. 

                                                 
1
 In contrast, as indicated above, Grinblatt and Moskowitz (2004) and Ali and Trombley (2006) show that the 

profitability of momentum strategies stems to a large extent from short positions in small and illiquid stocks. 
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The remainder of the paper is organized as follows. Section 2 describes the sample and 

methodology. Section 3 documents the returns of our different momentum strategies. Section 

4 assesses the risk and performance of the momentum strategies. In Section 5 we perform a 

number of robustness checks. Finally, Section 6 concludes. 

 

2. Sample and Methodology 

 

We restrict our investment universe to the highly liquid large-cap and blue-chip stocks 

contained in the S&P 100 index. To mitigate survivorship bias and assess the “real” (i.e., real-

izable) historical returns of our single momentum strategies, we exactly replicate the histori-

cal composition of the index based on information provided by Standard and Poor's Corp. 

Consequently, at the time of portfolio rebalancing, the strategies can choose from the effec-

tive historical universe of index constituents. For performance calculations we use the com-

panies' total return indices provided by Thomson Reuter's Datastream, which account for div-

idend payments and adjustments for corporate actions. Hence, we implicitly assume that cash 

flows resulting from holding positions are reinvested in the corresponding stock. The return 

data is available from January 1
st
 1982 to December 31

st
 2009 allowing the momentum strate-

gies to start in January 1984. 

We use Rey and Schmid's (2007) adjusted version of the original price momentum strate-

gy proposed by Jegadeesh and Titman (1993). Specifically, we calculate each month the past 

performance over three time horizons of J =  3, 6, and 12 months and sort the shares accord-

ingly. The stocks with the best historical performance are classified as winners and the stocks 

with the worst performance are classified as losers. Rey and Schmid's (2007) strategies buy 

one single winner and sell one single loser stock. For our strategies to benefit from diversifi-

cation effects, we alternatively test strategies buying the best 3, 5, and 10 stocks and selling 

short the worst 3, 5, and 10 stocks. Additionally we investigate strategies selling the index 

short instead of individual loser stocks. The examined holding periods, K, for all strategies are 
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3, 6, and 12 months leading to K individual investment strands with an assigned NAV for 

each strand. 

Jegadeesh (1990), Lehmann (1990), Lo and MacKinlay (1990), and Jegadeesh and Titman 

(1995) show that for periods up to one month stocks exhibit short-term reversals. Hence, we 

include a lag of one month between the formation period, over which we calculate the histori-

cal stock performance, and the holding period, over which we invest in the identified stocks 

(or indices) as it is common practice in the literature (e.g., Grundy and Martin, 2001). We 

require the stocks to provide sufficient historical returns to calculate the relevant past perfor-

mance for the different strategies over the formation period J. As the majority of stocks have 

already been listed before being included in the S&P100 index, we use the respective return 

history prior to inclusion in the S&P 100 to evaluate past returns. 

Following Rey and Schmid (2007), the strategy is implemented according to the following 

rules. Since the holding period K exceeds the decision frequency (monthly), we have K over-

lapping investment strands. Such an overlap increases the power of our tests. Each month the 

positions in one of the K investment strands (the one strand where the holding period elapses) 

are replaced by the new positions established by the investment rule, while the remaining po-

sitions in the other investment strands are left untouched. For the active investment strand, the 

winners over the last J months are bought and the losers are sold.
2
 The amount invested in the 

long and short positions at inception is equal to the NAV of the corresponding investment 

strand. Since the transactions require zero initial investment, we invest the strand's NAV in 

the money market. In subsequent periods t, the positions established in t - K - 1 are sold and 

new positions based on the ranking in t - 1 established. The size of the new positions is de-

                                                 
2
 For example, a strategy with a holding period of K = 3 months has 3 investment strands. One investment was 

established 2 months ago and will not be changed for another month. The second investment was established 1 

month ago is kept for another 2 months. The position in the third investment strand, which was established 3 

months ago, will be divested and its proceeds invested in the stocks and/or index according to the investment 

rule. This position will then be hold for the next 3 months. 
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termined by the NAV of the corresponding investment strand. If a winner (loser) stock is al-

ready in the portfolio due to previous selection, the winner (loser) is chosen regardless to earn 

the highest possible momentum premium. To prevent our strategies from possibly being in-

vested in only one stock long and one stock short, we do not allow investments in the same 

stock by different investment strands in one of our robustness checks, thereby increasing di-

versification. The sum of the K investment strands represents the overall NAV of the strategy. 

Since the strategy does not adjust its total portfolio composition every month, but only the 

holdings of one investment strand, transaction costs are much lower as compared to momen-

tum strategies that rebalance every month. The drawback is that different investment strands' 

NAV may develop differently and thus have a widely varying effect on the overall strategy. 

To dampen the effect, we introduce a yearly rebalancing scheme where the investments funds 

are distributed evenly over all K investment strands.
3
 If one of the strand's NAV drops below 

zero, we close this investment strand immediately and rebalance our NAV equally over all K 

investment strands. 

Index adjustments and mergers/acquisitions are treated as follows: A company that drops 

out of the S&P 100 but remains listed in the US is held until the end of the holding period. If 

the company remains listed outside the US only, we sell its stock at the last quoted price in 

USD and invest the proceeds in the money market until the end of the holding period. In case 

of stock mergers we accept the take-over bid and hold the new stock. In case of a cash offer, 

we invest the received compensation in the money market until the end of the holding period. 

 

3. The Returns of Feasible Momentum Strategies 

 

Table 1 shows the monthly arithmetic mean returns of momentum strategies with for-

mation periods of J = 3, 6, and 12 months and holding periods of K = 3, 6, and 12 months. 

                                                 
3
 The choice of the calendar month does not have a major impact on the results. For the reported strategies, the 

rebalancing month is July. 
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These different combinations of formation and holding periods add up to 9 different strategy 

specifications. Columns 1 to 4 report the returns of strategies with short positions in the S&P 

100 index. Columns 5 to 8 report the returns of strategies with short positions in the individu-

al stocks. The strategies reported in Columns 1 and 5 are based on stock portfolios including 

the single best (and worst in Column 5) performing stock, Columns 2 and 6 the best (and 

worst) 3, Columns 3 and 7 the best (and worst) 5, and Columns 4 and 8 the best (and worst) 

performing 10 stocks.  

The results in Column 1, where the long position consists of the historically best perform-

ing winner stock and the short position is in the S&P 100 index, show monthly excess returns 

between 0.73% and 1.52% that are significant at the 10% level or better with one exception 

(the J = 3 / K = 3 strategy). Strategies with formation periods of J = 6 months exhibit the eco-

nomically highest and statistically most significant abnormal returns, followed by strategies 

with a formation period of J = 12 months. For J = 6 months and J = 12 months, strategy re-

turns decrease monotonically in the length of the holding period. When we increase the num-

ber of stocks within each investment strand and buy the best 3, 5, or 10 stocks instead of the 

single best performing stock only, the strategies' excess returns drop monotonically in all cas-

es. Hence, the momentum effect in our blue-chip sample seems to be strongest for the very 

best performing stocks. At the same time, the volatility of the excess returns decreases due to 

a diversification effect across the investment strands. Hence, the majority of returns of the 

strategies investing in 3, 5, or 10 individual stocks remain significant at the 5% or 10% level 

despite their lower abnormal returns.  

The results in Columns (5) to (8) show that the excess returns of strategies selling short 

the loser stocks instead of the S&P 100 index are substantially lower and in some cases even 

negative. Moreover, the volatility of these strategies is substantially higher indicating that a 
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large part of the strategy volatility is due to a high volatility of the loser stocks. As a conse-

quence, there is no significant strategy return observable in Columns (5) to (8). 

Figure 1 displays the net asset value (NAV) of the nine momentum strategies based on 

buying the historically best performing winner stock and selling short the S&P 100 index as 

reported in Column 1 of Table 1. Figure 1a displays the three strategy specifications based on 

a formation period of J = 3, Figure 1b the three strategies with a holding periods of J = 6, and 

Figure 1c the three strategies with a holding period of J = 12. Figure 1a shows that momen-

tum profits pick up in the second half of the sample period. The strategy with a holding period 

of K = 3 months earns even negative returns until the end of 1999. Consistently, the strategies 

based on a formation period of J = 12 months (Figure 1c) exhibit abnormal returns mainly in 

the second half of the sample period. Strategies based on a formation of J = 6 months (Figure 

1b) show a constant and steady outperformance over the whole sample period, in particular 

for holding periods of K = 6 and K = 12.  

 

4. Risk and Performance Analysis 

 

Table 2 reports risk and performance measures for the momentum strategies buying the 

best performing individual stock and taking a short position in the index. In addition to the 

previously reported arithmetic mean returns we show the portfolio volatility, skewness and 

kurtosis, the Sharpe ratio, the correlation and the beta to the S&P 100, as well as the CAPM 

alpha, the alpha from the Fama and French (1993) three factor model and the alphas from two 

alternative conditional versions of the Fama and French (1993) three-factor models. We ob-

tain the data on the Fama French factors from Kenneth R. French’s Data Library. 

The volatilities are reported in Column 2 and range from 21.59% to 34.14% with decreas-

ing volatility for longer holding periods. For longer holding periods the number of investment 

cohorts grows and therefore the portfolios exhibit higher diversification. All strategy returns 
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are right skewed and the kurtosis ranges from 5.41 to 10.28 indicating leptokurtic distribu-

tions. The Sharpe Ratio is between 0.122 and 0.447 and the correlation to the S&P 100 is pos-

itive for all strategies but relatively small ranging from 0.095 to 0.257. All strategies seem to 

pick winner stocks with relatively high average betas leading to positive strategy betas be-

tween 0.190 and 0.514. Consequently returns decrease by 0.09% to 0.24% when adjusted for 

market risk. However, five strategies remain significant at the 10% level or better, whereas 

three strategies which are significant at the 10% level in Columns 1 of Table 1 (J = 3 / K = 6, 

J = 12 / K = 3, and J = 12 / K = 12) drop out of significance. The alphas from a Fama-French 

3-factor model reported in Column 9 are comparable to the CAPM-alphas in Column 8. The 

strategies with a formation period of J = 12 months and strategy J = 6 / K = 12 have higher 

Fama-French-alphas than CAPM-alphas (by 0.07% to 0.22%) while the remaining strategies 

have higher CAPM-alphas as compared to Fama-French-alphas (by 0.03% to 0.19%). Com-

pared to the unadjusted return, in Column 1 the returns of all strategies drop by between 

0.01% and 0.34%, when they are adjusted for systematic risk. However, except for strategy J 

= 3 / K = 6, all strategies remain statistically significant after adjusting for the three Fama-

French risk factors. 

In the spirit of Ferson and Schadt (1996) and Kat and Miffre (2008) we use a conditional 

risk model where the exposure to the market, the Fama-French returns and the strategies' al-

phas are conditioned on a set of macroeconomic variables. This approach allows us to inves-

tigate whether the risk associated with our momentum strategies is time-varying and depends 

on the macroeconomic environment. In a dynamic world, risk exposures as well as prices of 

risks may vary through time and depend on conditioning information. Consistently, Chordia 

and Shivakumar (2002) and Wu (2002) show that conditional models are able to explain a 

large part if not all of momentum profits. In contrast, Griffin et al (2003) find momentum 

returns to remain largely unaffected when using conditional risk models. Our set of condition-
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ing variables includes the following four variables used in Chordia and Shivakumar (2002) 

and Griffin et al (2003): the dividend yield, 3 month interbank rate, term spread, and default 

spread. The excess return of our strategy rt is modeled as follows: 

                (1) 

where    is a vector including the returns of the three Fama-French factors in t.    and     

are the intercept and slope coefficient estimates and    is the error term. 

If zt-1 represents the set of lagged macroeconomic variables adjusted to have a mean of ze-

ro at time t-1, and assuming a linear relationship between our regression parameters and the 

lagged conditioning information, then the alpha and the betas to the Fama-French factors in 

the conditional model are equal to: 

 (  |    )             (2) 

 (  |    )             (3) 

Replacing    and    in (1) by (  |    ) and (  |    ) in (2) and (3) yields the following 

conditional risk model: 

                               (4) 

The results from this conditional version of the Fama and French (1993) three-factor mod-

el are reported in Column 10 and show that the adjusted returns are only slightly reduced as 

compared to Column 9. Moreover, the returns of five out of nine specifications remain signif-

icant while the J = 3 / K = 12 and the J = 12 / K = 3 strategies turn (borderline) insignificant. 

 
5. Robustness Tests 

 

As a first robustness check, we omit the annual rebalancing which aims to dampen the ef-

fect of widely differing growth rates of the K investment cohorts on strategy performance. 

Rebalancing now only takes place when an investment strand goes bankrupt. This adjustment 
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obviously reduces diversification and introduces more randomness into our strategy. The re-

sults are reported in Column 2 of Table 3 and show strongly declining returns for all strate-

gies.
4
 The decrease in strategy returns ranges from 0.04% to 0.91%. Moreover, the returns of 

three of the previously eight significant strategies turn insignificant. 

The selection procedure described in Section 2 allows our strategies to invest more than 

one investment strand in the same stock. For example, if in month t the same stock experienc-

es the highest arithmetic mean return over the formation period J as in month t - 1, two out of 

K investment sequences are long in the same stock. Column 3 of Table 3 reports the results 

for momentum strategies that are restricted from investing more than one investment strand in 

the same stock. Specifically, the strategy buys the second best stock not yet included as a long 

position in another investment strand. The returns decrease as expected based on the results in 

Table 1. However, with the exception of strategy J = 3 / K = 12, all strategy returns remain 

significant despite a substantial reduction in returns of up to 0.69%.  

As a further robustness check, we investigate whether momentum returns are due to a sin-

gle month with an enormous return value. We do so by dropping the single best return from 

each strategy’s return history and replacing it by zero. The magnitude of the reduction in 

terms of arithmetic mean returns is between 0.12% and 0.16% and does not change our results 

qualitatively. Therefore, to save space, we do not report the results in a table. 

Transaction costs can reduce the profitability of investment strategies considerably. Les-

mond et al (2004) find that momentum strategies lead to trades in disproportionally high cost 

securities and the profits vanish if adequate transaction costs are introduced. By construction 

we avoid investing in stocks with cost-intensive transactions and our short positions can be 

efficiently established with future contracts. 

                                                 
4
 Column 1 reproduces the results in Column 1 of Table 1 for ease of comparison. 
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Grundy and Martin (2001) find for their momentum profits that a roundtrip cost above 

1.50% leads to insignificant results and a 1.77% roundtrip cost drives the profits to zero. To 

assess the impact of transaction costs on our strategy returns, we account for transaction costs 

by subtracting them from the NAV at the time of occurrence. Transaction costs are quoted 

relative to turnover in percentage of the traded position size and are applied to each buy and 

each sell activity. Therefore, the roundtrip costs are equal to two times the stated costs. The 

most profitable strategy (J = 6 / K = 3) remains significant at the 10% level if we include 

transaction costs of up to 75 basis points (i.e., roundtrip costs of 150 basis points). The strate-

gies’ mean return becomes zero if transaction costs increase to 193 basis points.  The J = 6 / K 

= 12 strategy’s mean return turns insignificant when transaction costs equal 133 basis points 

and equals zero when transaction costs amount to 316 basis points. The higher value of trans-

action costs for the J = 6 / K = 12 strategy despite the weaker performance is due to the hori-

zon of the holding period. A trading strategy holding assets for three months in each invest-

ment strand trades almost 4 times as much as a strategy holding the assets for 12 months. As 

an example of a strategy with an intermediate holding period, e.g., the strategy J = 6 / K = 6, 

we find strategy mean returns to remain significant at the 10% level when transaction costs 

are below 111 basis points. The return remains positive as long as transaction costs are lower 

than 271 basis points. To save space we do not report the full set of results in a table. Overall, 

we find that transaction costs of 0.2% lead to a decrease in monthly profits by 15.76 to 15.88 

bp for strategies with holding period K = 3, by 9.77 to 9.83 bp for strategies with holding pe-

riod K = 6, and by 6.75 to 6.81 bp for strategies with holding period K = 12. 

Finally we investigate whether there is a specific pattern in the seasonality of momentum 

returns. Figure 2 displays the arithmetic mean returns in each calendar month for the strate-

gies reported in Column 1 of Table 1. Overall there seems to be no clear pattern and the re-

turns to our feasible momentum strategies do not seem to accrue in one specific month only. 
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For most strategies June and November to January were the best performing months in the 

observed time period. July, August, and October were the worst performing months with most 

strategies showing negative returns. 

 

6. Conclusion 

 

This study measures the profitability of feasible momentum strategies in the US stock 

market designed for a minimization of trading costs. Therefore, our investment universe is 

restricted to the large-cap stocks included in the Standard and Poor's 100 index. We find evi-

dence for economically and statistically significant returns for strategies investing long in the 

single best performing stock and selling short the index instead of individual stocks. These 

results are consistent with Griffin et al (2005) who show that mainly long portfolio contrib-

utes to momentum profits. Our results are also in line with Grinblatt and Moskowitz (2004) 

who show that small-cap returns are the main driver for abnormal returns generated by the 

short portfolio. As our strategies are restricted from trading small-cap stocks, we would ex-

pect that our short portfolio does not contribute to the strategy returns. 

We apply various measures of risk including a market model, a Fama and French (1993) 

three-factor model, and a conditional version of the three-factor model based on Ferson and 

Schadt (1996) and Kat and Miffre (2008). We find our strategy returns, where positive and 

significant, to be only slightly reduced on a risk-adjusted basis.  
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Table 1: Monthly arithmetic mean returns of S&P 100 momentum strategies, 1984 - 2009 

Number of 

shares 

Index short   Stock short   

1 3 5 10 1 3 5 10 

J K (1) (2) (3) (4) (5) (6) (7) (8) 

3 3 0.80%   0.24%   0.07%   0.02%   0.07%   -0.25%   -0.20%   -0.29%   

    (0.1492)   (0.4900)   (0.7942)   (0.9376)   (0.9314)   (0.6334)   (0.6610)   (0.4281)   

3 6 0.73% * 0.39%   0.26%   0.18%   0.18%   -0.01%   0.08%   0.04%   

    (0.0732)   (0.1805)   (0.2916)   (0.3083)   (0.7771)   (0.9814)   (0.8261)   (0.8786)   

3 12 0.84% ** 0.53% ** 0.38% * 0.28% * 0.04%   0.10%   0.08%   0.10%   

    (0.0178)   (0.0285)   (0.0699)   (0.0639)   (0.9362)   (0.7458)   (0.7645)   (0.6451)   

6 3 1.52% *** 0.61% * 0.37%   0.30%   0.54%   0.55%   0.30%   0.17%   

    (0.0068)   (0.0695)   (0.1930)   (0.1595)   (0.5700)   (0.3784)   (0.5598)   (0.6650)   

6 6 1.33% *** 0.71% ** 0.51% ** 0.41% ** 0.23%   0.39%   0.33%   0.38%   

    (0.0054)   (0.0174)   (0.0440)   (0.0316)   (0.7938)   (0.4722)   (0.4586)   (0.2725)   

6 12 1.08% *** 0.58% ** 0.44% ** 0.40% ** 0.06%   0.12%   0.27%   0.29%   

    (0.0048)   (0.0232)   (0.0424)   (0.0168)   (0.9286)   (0.7809)   (0.4449)   (0.3063)   

12 3 1.15% ** 0.76% ** 0.58% * 0.50% ** -0.46%   0.34%   0.55%   0.52%   

    (0.0404)   (0.0438)   (0.0620)   (0.0327)   (0.6503)   (0.6004)   (0.2973)   (0.2271)   

12 6 1.11% ** 0.65% * 0.58% * 0.48% ** -0.31%   0.25%   0.49%   0.48%   

    (0.0307)   (0.0701)   (0.0514)   (0.0344)   (0.7389)   (0.6732)   (0.3224)   (0.2309)   

12 12 0.91% * 0.44%   0.40%   0.37% * -0.60%   -0.08%   0.08%   0.15%   

    (0.0540)   (0.1732)   (0.1298)   (0.0643)   (0.4489)   (0.8766)   (0.8426)   (0.6507)   

 

The table reports monthly arithmetic mean returns of S&P 100 momentum strategies for different combinations of formation period J and holding period K. Each invest-

ment strand invests in the best performing 1, 3, 5, and 10 stocks over the respective formation period and enters a short position of equal size in the S&P 100 index (Col-

umns 1 to 4) or the worst performing 1, 3, 5, and 10 stocks (Columns 5 to 8). 'Number of shares' indicates the number of winner stocks bought in each column (and similar-

ly the number of loser stocks sold short in Columns 5 to 8). As the long and short positions are cash neutral at inception, the capital is invested in the money market. There 

is a one-month lag between the holding and formation period.  At the start of the strategy and once every year, the available capital is evenly distributed to the K invest-

ment strands of each strategy. The sample period covers the 26-year period from January 1984 to December 2009. p-values (in parentheses) are based on a standard t-test. 

***,**,* denotes statistical significance at the 1%, 5%, 10% level. 
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Table 2: Risk and performance analysis                   

    

Arithmetic 

Mean Return Volatility Skewness Kurtosis 

Sharpe 

Ratio 

Correlation 

S&P 100 

Beta 

S&P 100 CAPM Alpha 

Fama French 

Alpha 

Conditional 

Model (4 Pred 

Variables) 

Alpha 

    (monthly) (annually) (monthly) (monthly) (annually) (monthly) (monthly) (monthly) (monthly) (monthly) 

J K (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

3 3 0.80%   9.74% 0.90 7.59 0.122 0.149 2.273 0.64%   0.45%   0.48%   

    (0.1492)               (0.2305)   (0.3803)   (0.2777)   

3 6 0.73% * 7.20% 1.23 8.35 0.234 0.153 2.651 0.62%   0.48%   0.35%   

    (0.0732)               (0.1568)   (0.2099)   (0.3114)   

3 12 0.84% ** 6.23% 1.50 10.28 0.366 0.203 3.492 0.71% * 0.65% ** 0.42%   

    (0.0178)               (0.0539)   (0.0434)   (0.1291)   

6 3 1.52% *** 9.85% 0.89 5.89 0.373 0.095 1.724 1.42% *** 1.35% *** 1.28% ** 

    (0.0068)               (0.0093)   (0.0095)   (0.0155)   

6 6 1.33% *** 8.36% 0.89 6.36 0.411 0.100 1.613 1.24% *** 1.21% *** 1.02% ** 

    (0.0054)               (0.0057)   (0.0042)   (0.0175)   

6 12 1.08% *** 6.68% 0.89 6.85 0.447 0.225 4.040 0.92% ** 1.03% *** 0.83% *** 

    (0.0048)               (0.0114)   (0.0024)   (0.0085)   

12 3 1.15% ** 9.84% 0.91 5.58 0.242 0.213 3.595 0.93%   0.99% * 0.82%   

    (0.0404)               (0.1013)   (0.0655)   (0.1326)   

12 6 1.11% ** 9.06% 0.72 5.41 0.275 0.257 4.217 0.87% * 1.05% ** 0.91% * 

    (0.0307)               (0.0845)   (0.0250)   (0.0510)   

12 12 0.91% * 8.31% 0.82 6.41 0.241 0.261 4.769 0.68%   0.90% ** 0.73% * 

    (0.0540)               (0.1322)   (0.0251)   (0.0544)   

The table reports risk and performance measures for S&P 100 momentum strategies buying the single best performing stock and selling short the S&P 100 index 

as reported in Column (1) of Table 1. For ease of comparison, Column (1) in this table reproduces the arithmetic excess mean returns of the nine strategies as 

reported in Column (1) of Table 1. Column (2) reports the annualized volatility of the strategies, Columns (3) and (4) the skewness and kurtosis, Column 5 the 

Sharpe Ratio calculated as the strategy excess return divided by the volatility, Columns (6) the correlation with the S&P 100 index, and Column (7) the beta 

obtained by regressing the strategy returns on the S&P 100 index returns. Column (8) reports CAPM-alpha where the S&P 100 index is used as a market proxy. 

Column (9) reports the alpha from a Fama and French (1993) three-factor model including the excess return of the S&P 100 index, the Fama-French SMB-

factor, and the Fama-French HML-factor as risk factors. Column (10) reports the alphas from a conditional version of the Fama and French (1993) three-factor 

model. The conditioning factors are the dividend yield, 3 month interbank rate, term spread, and default spread. All regression p-Values are Newey-West adjust-

ed. The sample period includes the 26 years from January 1984 to December 2009. p-values (in parentheses) are based on a standard t-test. ***,**,* denotes 

statistical significance at the 1%, 5%, 10% level. 
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Table 3: Robustness Tests 

    

Standard  

Arbitrage  

Strategy 

No Annual  

Rebalancing 

Investment  

Cohorts are  

Diversified 

J K (1) (2) (3) 

3 3 0.80%   0.16%   0.48%   

    (0.1492)   (0.7244)   (0.2675)   

3 6 0.73% * 0.69% * 0.52% * 

    (0.0732)   (0.0744)   (0.0963)   

3 12 0.84% ** 0.28%   0.35%   

    (0.0178)   (0.2218)   (0.1051)   

6 3 1.52% *** 0.76% * 0.93% ** 

    (0.0068)   (0.0619)   (0.0156)   

6 6 1.33% *** 0.42%   0.64% ** 

    (0.0054)   (0.2046)   (0.0252)   

6 12 1.08% *** 0.54% ** 0.54% ** 

    (0.0048)   (0.0358)   (0.0128)   

12 3 1.15% ** 0.87% * 1.05% ** 

    (0.0404)   (0.0768)   (0.0212)   

12 6 1.11% ** 0.52%   0.61% * 

    (0.0307)   (0.1269)   (0.0625)   

12 12 0.91% * 0.58% ** 0.55% ** 

    (0.0540)   (0.0422)   (0.0213)   

 

The table reports the monthly arithmetic mean returns of the S&P 100 momentum 

strategies buying the single best performing stock and selling short the S&P 100 

index when the annual rebalancing is omitted (Column 2) and when the strategy is 

restricted from investing more than one investment strand in the same stock (Col-

umn 3). For ease of comparison, Column (1) in this table reproduces the arithmetic 

mean returns as reported in Column 1 of Table 1. The sample period covers the 26 

years from January 1984 to December 2009. p-values are reported in parentheses 

and based on a standard t-test. ***, **, * denotes statistical significance at the 1%, 

5%, and 10% level. 
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Figure 1: Strategy NAV 

Figure 1a: Formation Period J = 3 months 

 

Figure 1b: Formation Period J = 6 months 
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Figure 1c: Formation Period J = 12 months 

 

The figure displays the NAV of the nine momentum strategies buying the single best win-

ner stock and selling short the S&P 100 index over the time period from 1984 to 2009 as 

reported in Column 1 of Table 1 (logarithmic scale). The K different investment strands are 

rebalanced annually. Figure 1a displays the three strategies with a formation period of J = 3 

and holding periods, K of 3, 6, and 12 months. Figure 1b displays the three strategies with a 

holding period of J = 6 months and Figure 1c the three strategies with a holding period of J 

= 12 months.  
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Figure 2: Strategy mean returns for each calendar month  

 

The figure reports the monthly arithmetic mean returns for all nine J and K combinations of the momentum strat-

egies buying the historically best performing winner stock and selling short the S&P 100 index (as reported in 

Column 1 of Table 1) for each calendar month separately. 

 

-2%

-1%

0%

1%

2%

3%

4%

5%

6%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

M
ea

n
 M

o
n

th
ly

 E
x
ce

ss
 R

et
u

rn
 

J = 3 / K = 3

J = 3 / K = 6

J = 3 / K = 12

J = 6 / K = 3

J = 6 / K = 6

J = 6 / K = 12

J = 12 / K = 3

J = 12 / K = 6

J = 12 / K = 12


