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Abstract

We examine factors that could mitigate the implementability of stock market trading strategies.
We find that price impact adjustments, blockholding constraints, and avoidance of securities with
large expected price impacts have large negative effects on portfolio returns for most strategies.
Such constraints eliminate significant abnormal returns to the size and return reversal strategies,
whereas the cash flow-to-price, return momentum, and post-earnings-announcement drift
strategies continue to perform well, as do the book-to-market and operating accrual strategies in
some scenarios. Finally, portfolios using short positions perform worse than long-only portfolios
due primarily to the increase in stock prices during the sample period.
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1. Introduction

A substantial body of academic literature provides evidence of stock market trading
strategies that generate abnormal returns based on publicly available information (see Kothari,
2001 and Lee, 2001 for reviews of this literature). Some trading strategies have persisted over
time despite public knowledge of their existence. This evidence is puzzling considering that the
US market is characterized by large institutional investors and hedge fund managers, which have
sophisticated research staffs, ready access to capital, and the ability to move prices to the
efficient level through their block trades. One possible reason that these profitable strategies
seemingly exist is that they are not actually implementable by institutional investors. Sloan
(1996) points out that his study does not necessarily imply the existence of unexploited profit
opportunities due to the existence of various transactions costs as well as the possibility of price
pressures created by trading on the strategy. Holthausen and Larcker (1992) discuss the
possibility that the reported returns to their strategy could be exaggerated due to transaction costs
as well as other trading constraints such as restrictions on short sales. There is limited evidence
that speaks to the question of whether sophisticated market participants can practically
implement trading strategies identified by academic researchers.

There are a number of real-world factors that could partially or fully mitigate the ability
of sophisticated market participants to implement academic trading strategies. In particular, fund
managers must be concerned with unavoidable factors such as explicit transaction costs, the price
impact of block trades, and restrictions on short sales. In addition, they face possible constraints
due to the legal and regulatory impacts of holding more than a 5 percent stake in a firm, the tax-
related incentives to hold an adequately diversified portfolio, and the fiduciary and liquidity

impacts of holding penny stocks. While such constraints are avoidable (i.e., a fund can hold



more than a 5 percent stake in a firm and can hold penny stocks), doing so imposes other costs
on the fund that are difficult to measure, but are nonetheless real. Because of all of these factors,
the profitability of trading strategies could be related to the market capitalization of the fund, the
number of stocks in the fund’s portfolio, the portfolio allocation method, and the frequency with
which securities are turned over. This paper investigates the extent to which these realistic
investment factors facilitate or restrict the implementation of academic trading strategies by large
investment funds.

We examine seven trading strategies: the book-to-market strategy (e.g., Stattman 1980;
Rosenberg et al. 1985; Fama and French 1992), the cash flow-to-price strategy (e.g., Fama and
French 1996), the return momentum strategy (e.g., Foster et al.1984; Jegadeesh and Titman
1993; Bernard et al. 1997), the operating accrual strategy (Sloan 1996), the return reversal
strategy (e.g., DeBondt and Thaler 1985, 1987), the size effect strategy (e.g., Banz 1981; Fama
and French 1992), and post-earnings-announcement drift with a fourth quarter reversal (e.g.,
Jones and Litzenberger 1970; Joy et al. 1977; Latane and Jones 1979; Rendleman et al. 1982;
Foster et al.1984; and Bernard and Thomas 1989, 1990). We restrict our focus to these strategies
because they are extensively documented by prior research, have been shown to persist over
time, and have been shown to be robust to many risk controls and other proposed anomalies
(e.g., Bernard and Thomas 1989; Fama and French 1996; Sloan 1996; Raedy 2000).

We intentionally do not explore the effects of risk on the strategies. The purpose of this
study is to examine the effects of various real world constraints on the returns to the strategies;
thus, examining risk is outside of the scope of the current study. In addition, the effects of risk
on these seven strategies have been extensively examined in the extant literature. For example,

Fama and French (1996) look at the effects of incorporating a three-factor risk model in



assessing various strategies. They include the book-to-market, cash flow-to-price, return
momentum, return reversal, and size strategies in their study. Bernard et al. (1997) examine the
extent to which various strategies reflect premia for unidentified risk. They include the book-to-
market, return momentum, and post-earnings-announcement drift strategies. Sloan (1996) and
Mashruwala et al. (2004) study the possibility that the operating accrual strategy is a result of
excessive risk. Bernard and Thomas (1989) examine the possibility that post-earnings-
announcement drift is really just a premium for additional risk. These are only a few of the
many existing studies of the effects of risk on these strategies.

We test the implementability of a given trading strategy by forming a random portfolio of
stocks on January 3, 1990. Every trading day thereafter, we sell stocks based on a trading
strategy sell list and remove delisted stocks. Then we reinvest the proceeds in stocks on the
trading strategy buy list, if possible. We actively manage the portfolio until December 31, 2002.
We compare the returns from the trading strategy portfolio to a random benchmark portfolio that
starts with the same initial set of stocks, but only buys random firms to replace delisted firms.
We estimate 25 iterations for both trading strategy and random portfolios, varying the initial
random portfolio and, in the case of the strategies, the order of the buy list. We repeat this
approach with appropriate modifications for each of the implementability factors.

We find that the size and return reversal strategies do not perform well in the presence of
the various implementability constraints. However, the cash flow-to-price, return momentum,
and post-earnings-announcement drift strategies continue to perform well in the presence of all
constraints. The book-to-market and operating accrual strategies generate significant positive
abnormal returns in some of the scenarios we examine. We find that all of the strategies generate
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price impact adjustment and the maximum 5 percent ownership constraint each has a large
negative impact on portfolio returns. In general, equally-weighted allocations perform better
than value-weighted allocations, highlighting the importance of investing heavily in smaller
firms for most trading strategies. Finally, funds with a greater number of stocks and/or a small
initial market capitalization generally exhibit higher abnormal returns, suggesting that such funds
provide more opportunities to sell trading strategy stocks and reinvest in stocks on the buy list,
without incurring greater costs of transacting in larger blocks.

We also examine whether strategies that use short positions are implementable. We find
that portfolios with short positions generally yield lower returns than the long-only portfolios
across all strategies and a number of sensitivity analyses. The returns to the short selling
portfolios are depressed by the sustained increase in stock prices during the sample period.
Thus, short positions lose money in an absolute sense and strategies that utilize short positions
are not as implementable as long-only strategies. This result helps explain why fewer than 5
percent of funds actually engage in short selling in practice (Almazan et al. 2002).

This paper contributes to the literature examining the implementability of certain trading
strategies. Korajczyk and Sadka (2002) examine the robustness of the return momentum strategy
to the inclusion of explicit transaction costs and price pressure, modeled as a function of the
volume of trade size, and find that the strategy generates significant returns in funds up to
capitalizations of $5 billion. Lesmond et al. (2002) find that the return momentum strategy
requires transactions in firms that have particularly high transaction costs, raising doubts about
the implementability of the strategy. Ali and Trombley (2004) find that the momentum strategy
is less (more) profitable for firms that would be expected to have lower (greater) short selling

constraints. Chen et al. (2002) examine the effect of price pressures on the book-to-market, size,



and momentum strategies. Their price impact model is also a function of the volume of trade
size and they attempt to include short sales by adding 10 basis points to the 15 basis point
explicit transactions costs they charge to a buy position. They find that the strategies are not
implementable in large funds (based on market capitalizations) under these restrictions.
Mashruwala et al. (2004) address the question of why the operating accrual anomaly is not
arbitraged away. They find that the anomaly is concentrated among stocks with low price and
low trading volume, thus indicating that transaction costs could be substantial for this strategy.
They also find that the strategy creates excessive exposure to idiosyncratic risk. Kraft et al.
(2004) examine the effect of sample selection biases and the treatment of outliers on the
operating accrual anomaly. They find that the returns to the accrual anomaly are reduced when
these research design issues are corrected.' Ball et al. (1995) examine the effect of bid-ask bias
on the one-week returns following portfolio formation based on the return reversal strategy.
They find that adjusting for this bias substantially reduces the one-week returns to the strategy.

Unlike these papers, we simultaneously examine multiple implementability factors in
conjunction with price impact and we investigate seven different trading strategies pervasive in
the literature. We use a price impact model that incorporates more information than just the
volume of the trade size (such as price, market capitalization, and exchange listing, which are
associated with spreads) and we consider additional constraints, such as 5 percent maximum
ownership, 10 percent maximum portfolio weight, avoidance of penny stocks, and 5 percent
maximum price impact that likely reduce implementability. In addition, we develop a portfolio
management strategy that partially takes advantage of the “short positions” without requiring
short selling. Moreover, when we introduce short positions, portfolio returns are lower,

suggesting that short strategies are not implementable during a period of sustained price

' The analyses in our paper are not subject to any of the research design flaws examined by Kraft et al. (2004).



increases. Finally, to obtain a richer picture of the effect of fund size and fund management on
the implementability of trading strategies, we allow the market cap of the fund and the number of
stocks held to vary jointly with different portfolio allocation schemes.

The paper is organized as follows. The next section provides a discussion of the
implementability factors. Section 3 provides a discussion of our data and methodology. Section

4 presents our results and the final section concludes.

2. Implementability Factors
2.1 Unavoidable factors
2.1.1 Explicit trading costs and price pressures related to block trades

The first factors we investigate are explicit trading costs and price pressure costs incurred
when block transactions are executed. Prior research on trading strategies generally assumes that
stocks can be bought and sold at the CRSP closing price with no transaction costs. However, in
order for large funds to trade on a given strategy, they will need to execute block trades, and the
implicit price pressure costs of such trades will reduce the returns to the strategy. A number of
papers document significant price impacts of large block trades (e.g. Holthausen et al. 1987;
Chan and Lakonishok 1993, 1995; Keim and Madhavan 1997). We calculate an adjustment for
price pressures and trading costs using the model presented in Keim and Madhavan (1997, table
5).2 Because trading costs should increase with trade difficulty and spreads and decrease with
liquidity, they hypothesize that costs should increase with trade size, inverse price, and exchange

listing and decrease with market capitalization. We refer to the combination of explicit

2 We do not use the models in Chan and Lakonishok (1993, 1995) because they include specific fund manager
indicators in their models. We do not use the model in Holthausen et al. (1987) because they did not have the data
to determine if the trade was buyer or seller initiated.



transaction costs and price pressures related to block trades as the price impact. For buyer-
initiated trades, we estimate the price impact as:

Price Impact (%) = 1.259 +0.336*NASDAQ + 0.092*TRSIZE — 0.084*MKTCAP
+13.807*(1/PRICE)

For seller-initiated trades, we estimate the price impact as:

Price Impact (%) = 1.223 +0.058*NASDAQ + 0.214*TRSIZE — 0.059*MKTCAP
+6.537*(1/PRICE)

where:
NASDAQ = 1 if the stock being traded is listed on NASDAQ and 0 otherwise,
TRSIZE = ratio of the order size to the market cap of the stock being traded,
MKTCAP = log of the market capitalization of the stock being traded, and
PRICE = the price per share of the stock being traded.

The constant term in both models includes both the intercept, which represents explicit
transaction costs, and the coefficient on a technical manager indicator variable, which reflects the
extra transaction costs to active portfolio management (Keim and Madhavan 1997).?

We expect the price impact adjustment to have the greatest effect on trading strategies
that require a large number of trades to execute and on strategies that involve a large number of
transactions in small firms.

2.1.2. Short sales

Another issue in the implementation of trading strategies is the use of short sales. Prior
literature implicitly assumes that short sales can be transacted in all firms and with no more cost
than buyer-initiated trades. D’Avolio (2002) provides a thorough discussion of the market for
shorting securities, suggesting that these assumptions are unrealistic for several reasons. First, a

stock must be borrowed before it can be shorted. D’Avolio finds that 16 percent of securities are

3 Keim and Madhavan (1997) estimated separate coefficients for technical managers and index managers based on
the presence of both in their sample. Because we are actively managing our portfolio, we include the coefficient
on the technical manager indicator and drop the coefficient on the index manager indicator. Also, their model can
produce negative price impacts. Thus, we set any price impacts less than 0.1 equal to 0.1.



not available to be borrowed and shorted, many of these in the smallest size decile. Second, the
fees to a short sale are greater than those for a buyer-initiated trade due to the cost of borrowing
the security. D’Avolio finds that for most securities (91 percent), the cost of borrowing is less
than 1 percent per year. However, the other 9 percent have a mean cost of borrowing of 4.3
percent per year.® Third, the borrowed stock can be recalled by the lender at any time. D’Avolio
finds that 2 percent of securities are recalled in an average month.

Perhaps more important than the questions of the feasibility and costs of short positions,
Almazan et al. (2002) report that many mutual funds are prohibited from short selling by their
investment policy statements. Specifically, over the 1994-2000 period, 68.9 percent of funds
were not permitted to short sell. Of the remaining funds, only 9.8 percent actually did engage in
short sales. Thus, only 3 percent of funds engaged in short sale transactions.

Due to the increased costs of short sales and the impermissibility of these transactions by
funds, it is not realistic to assume that funds would be able to exploit all of the short-selling
possibilities in a strategy. However, a fund could sell any stocks that they already own and
invest the proceeds in long positions, producing a zero-investment implementation. Using this
notion, we develop a portfolio formation strategy that takes advantage of the “short positions” of
the strategies, but does not actually require the fund to engage in short sales. Thus, returns from
our approach should be somewhere between the academic returns that reflect unlimited short-
selling and the prior work that has only examined the buy side of trading strategies. In the last

section, we relax this restriction and explore the implementability of short selling in portfolios.

2.2 Avoidable factors

* D’ Avolio (2002) reports only the fees paid by the broker to the lender of the stock. The broker typically doubles
the fee when transacting with the borrower. Thus, the borrower would likely pay an 8-10 percent fee.



2.2.1. Maximum stake size

We include a constraint on the maximum stake size that a fund can hold in any given
security. We limit the fund to a 5 percent ownership stake in any given security. Prior research
on trading strategies commonly examines returns to zero-investment portfolios that implicitly
represent the investment of one share in each firm. However, funds trying to implement trading
strategies would have to invest some portion of their market capitalization into each stock. Thus,
the optimal investment in a firm could result in a greater than 5 percent ownership in that firm,
especially if a fund manager finds it costly to hold thousands of stocks in the fund’s portfolio.
Fund managers could be unwilling to take such a position based on the legal and regulatory
implications of exceeding a 5 percent ownership stake.

These legal and regulatory implications take two forms. First, if a fund holds 5 percent or
more of a security, both the fund and the investee firm are considered affiliated companies
according to Section 2(a) of the Investment Company Act of 1940. Affiliated companies are
subject to the additional regulations contained in Section 17 of the Act, which subjects the funds’
activities to a greater level of regulatory scrutiny. For example, Section 17(j) provides the
antifraud provisions for affiliated persons, which are similar to Section 10(b) of the Securities
Exchange Act of 1934 (Hazen, 1990). Likewise, Rule 17(j)-1 is the counterpart to Rule 10b-5.
Second, if a fund holds more than 5 percent of a given security, it incurs additional costs related
to required SEC filings. Pursuant to Rule 13d-1(a), the funds are generally required to file
Schedule 13D within 10 days of the acquisition. Thus, for both of these reasons, holding a 5

percent or greater stake in a security imposes substantial additional costs on the investor.”

> To assess how binding the 5 percent ownership constraint is in practice, we examined the distribution of
institutional investor holdings from Spectrum in the 1st quarter of 1990. Overall, 48 percent of institutional
investors held at least one stock in which they had a greater than 5 percent stake in the firm. However, Bushee
(1998) shows that some institutions intend to take large stakes in firms for corporate governance reasons. Using



We expect that the maximum stake size constraint has the greatest impact on trading
strategies that optimally involve large holdings in small firms. This constraint will be
particularly important for those strategies that sell large firms to buy small firms, because a fund
manager would be unable to reinvest fully the proceeds from the sale of strategy firms into firms
on the strategy’s buy list. Instead, the fund manager would have to divert some of the sale
proceeds to random firms or hold them in cash until another buy opportunity presents itself.
2.2.2. Maximum portfolio weight constraint

We also include a constraint on the maximum percentage of the fund’s total assets that
can be invested in any one security. We limit this portfolio weight to 10 percent of the fund’s
total assets. Funds may be unwilling to hold an undiversified portfolio for (at least) two reasons.
First, in order for a fund to qualify for advantageous tax status as a pass-through entity it must
maintain an adequately diversified portfolio. These maximum portfolio weight restrictions are
governed by section 851 of the Internal Revenue Code. There are two levels of restrictions
specified in the law. First, with respect to 50 percent of the funds assets, the fund cannot hold
more than 5 percent of its total assets in any one issuer. In addition to this restriction, no more
than 25 percent of the funds assets can be invested in any one issuer. Thus, in total, these tax-
related constraints impose the restriction that a fund may hold 25 percent of its total assets in
each of two issuers (for a total of 50 percent). Beyond that, the fund would be constrained to a 5

. . . . . 6
percent weighting in a given issuer.

his classification, we examined only transient institutions, which are high turnover institutions that actively
manage their holdings. Among transient institutions, 35 percent held at least one stock with a greater than 5
percent stake in a firm. Among transient funds holding at least one 5 percent stake, the median number of 5
percent holdings was 1 and the median percentage of their portfolio cap in such stocks was 2.7 percent. Thus,
while some transient funds hold greater than a 5 percent stake, it is generally a small part of the portfolio.

® The Investment Company Act of 1940 has similar criteria to meet the standard of a diversified portfolio.
However, the SEC states that “the primary incentive for the maintenance of diversified portfolios stems not from
the Act but from the Internal Revenue Code...” (SEC 1966).
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In addition to the tax-related portfolio weight constraint, firms are unlikely to maintain a
position that is heavily weighted in one security due to the risk considerations inherent in holding
a highly undiversified portfolio. In order to determine the portfolio weight constraint for this
study, we examined the distribution of holdings of institutional investors in 1990 that are
included in the Spectrum database. We computed the maximum weighting in a given security
for each institution. The mean of this number across all reporting institutions was 10 percent.’
We expect that the maximum portfolio weight restriction would have the most effect on a
strategy if the strategy relies on large holdings in large firms.

2.2.3. Minimum price constraint

Another avoidable factor that potentially limits the implementability of trading strategies
is constraints on penny stock ownership. Funds have incentives to avoid low price-per-share
penny stocks because they offer less liquidity, have higher mortality, and exhibit a higher
incidence of fraud. Bushee and Leuz (2005) document that low price-per-share stocks are more
likely to be traded on the Pink Sheets, where they exhibit larger spreads and lower share turnover
than firms quoted on a NASD market. Sequin and Smoller (1997) find that lower-priced stocks
have a higher mortality rate than higher-priced stocks, even controlling for market capitalization.
Finally, the Penny Stock Reform Act of 1990 was passed in response to the numerous instances
of fraud among low price-per-share stocks. We define penny stocks as stocks with a price per
share of less than $1, since this definition is used as a requirement for continued listing on the

NYSE and NASDAQ.® Similar to the maximum stake size constraint, we expect that penny

7 We also estimated results using a maximum portfolio weight of 20%, which is the 90th percentile. Results were
quantitatively similar.

¥ Firms on these markets could have a price of less than $1 on any given day because the listing requirements
contain some slack. For example, the NYSE will consider delisting procedures under the minimum price criterion
only when the average price over 30 consecutive days is less than $1.
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stock constraints will have the greatest impact on trading strategies that involve a large number
of trades in small firms.
2.2.4. Maximum price impact

The final avoidable factor we consider is a maximum price impact constraint. If a
security purchase were likely to result in a substantial price impact upon trading, it is likely that a
fund manager would avoid transacting in the security. Consequently, when this constraint is in
effect, we do not transact in any security that is expected (based on the price impact model
discussed earlier) to result in a price impact greater than 5 percent. This restriction should lower
the price impact of executing the strategy. However, to the extent that this approach requires the
substitution of a random firm for a firm on the buy list (i.e., all remaining buy list firms would

have high price impact costs), this modification could lower the abnormal returns.

2.3. Fund management characteristics

We test the sensitivity of the abnormal returns generated by the various strategies to
several key fund characteristics that can be chosen by portfolio managers. First, we consider the
different portfolio allocation schemes a fund can use to implement a trading strategy. Funds
could manage their portfolios using equally-weighted investments or value-weighted
investments. Equally-weighted allocations will put more money in smaller firms, which may
provide more return for dollar of investment in strategies driven by small firm returns, but will
be more likely to violate the 5 percent ownership constraint. Value-weighted allocations will put
more money in larger firms, which may provide less potential return, but also less price impact.
In addition, value-weighted allocations will be more likely to violate the 10 percent portfolio
weight constraint. Determining which allocation scheme produces the higher potential for

trading strategy returns is an empirical issue, so we consider both alternatives.
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Second, we test the sensitivity of the trading strategies to how frequently positions are
turned over. In our primary analysis, we assume that securities that have been held for one year
are automatically sold when cash is needed to purchase a security from the strategy buy list.
However, we also examine the abnormal returns to the strategies when we do not allow this
automatic sell feature. We anticipate that returns will be greater when the automatic sell feature
is present, since this allows more trading in strategy firms.

Third, we test the impact on the returns to the trading strategies to different fund sizes,
both in terms of market capitalizations and the number of stocks held. Funds with a greater
number of securities and/or a smaller capitalization should experience less price impact on
trades. The maximum stakeholder constraint should have less impact in funds that invest in a
greater number of securities and/or a fund with a smaller capitalization since both of these would
involve taking smaller stakes in a given security. In addition, the maximum portfolio weight
constraint may have less impact with more securities in the portfolio, but more impact in funds
that have smaller market capitalizations. Finally, a greater number of securities increases the
likelihood that a fund will hold a strategy stock on the sell list, and hence, increases the
opportunities to sell stocks and use the proceeds to purchase stocks from the buy list.

We start with a base case in which a fund uses an equally-weighted portfolio allocation
scheme, automatically sells securities that have been held for more than a year if funds are
needed to purchase stocks on the strategy buy list, and holds 100 securities with $350 million of
initial fund capitalization. The equally-weighted allocation scheme approximates the research
design used in most academic anomaly papers and the fund size characteristics are the median
values for funds in 1990. We perform sensitivities to the number of securities held by examining

portfolios of 50 and 500 stocks and we examine the sensitivity to fund capitalization with initial
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market capitalizations of $100 million and $3500 million capitalization. These fund sizes are

roughly the 10™ and 90" percentiles in 1990.

3. Data and Methodology
3.1. Data

We collect data on daily stock returns, delisting returns, trading volume, price, shares
outstanding, exchange listing, and market values from the CRSP daily files. These data are also
used in the computations of the return momentum and return reversal factors. We obtain data to
compute the book-to-market, size, cash flow, operating accrual, and post-earnings-announcement
drift factors from the entire set of annual and quarterly Compustat files. See the Appendix for

definitions of how each trading strategy factor is computed.

3.2. Trading strategy buy and sell lists

We create our buy and sell list for a given strategy by ranking the factors for that strategy
and placing them in ten portfolios based on this ranking, with the largest (smallest) values in the
tenth (first) portfolio. We then include the securities in the tenth portfolio on the buy list for the
book-to-market (BTM), cash flow-to-price (CP), post-earnings-announcement drift (PEAD), and
return momentum (MOM) strategies. We include the securities in the first portfolio on the buy
list for the operating accrual (OA), size (SIZE), and return reversal (REV) strategies. The
securities in the first (tenth) portfolio are included on the sell list for the BTM, CP, PEAD, and
MOM (OA, SIZE, and REV) strategies. We trigger a buy or sell for the BTM, CP, OA and SIZE
strategies on the first day of the fifth month after fiscal year end. For the REV strategy, we buy

and sell quarterly on the day after the factor return accumulation period. For the MOM strategy,
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we buy and sell quarterly beginning one month after the factor return accumulation period. For
PEAD, the securities are placed on the buy/sell lists on the day after the earnings announcement.
In the case of the BTM, CP, OA, SIZE, and PEAD trading strategies, the factors are
calculated and placed into portfolios based on their relationship to the prior year’s (or quarter's,
in the case of PEAD) distribution of the factors to avoid hindsight bias (see Foster et al. 1984;
Bernard and Thomas 1989). In the case of the BTM, CP, and OA trading strategies, firm-years
are required to have an earnings announcement date on Compustat to ensure that the financial

statement data is available on the first day of the fifth month.

3.3. Methodology

Our basic methodology starts with an initial random portfolio of stocks on January 3,
1990. Every trading day, we sell stocks based on a trading strategy sell list and remove any
delisted stocks from the portfolio. Then we reinvest the proceeds in stocks on the trading
strategy buy list, if possible. Otherwise, we reinvest the proceeds in randomly-selected stocks.
We actively manage the portfolio until December 31, 2002. We compare the returns from the
trading strategy portfolio to a random benchmark portfolio that starts with the same initial set of
stocks, but only buys random firms to replace delisted firms. We repeat this procedure 25 times
for both trading strategy and random portfolios.” Each iteration starts with a new random
portfolio and a new randomly-ordered strategy buy list. We repeat this approach for each trading
strategy. Then, we repeat this approach with modifications for each of the implementability
factors discussed earlier: price impacts, equal- vs. value-weighting, exclusion of the automatic
sale feature, minimum stock price, maximum stake size, maximum portfolio weight, maximum

price impact, number of portfolio stocks, and initial fund size.

? We ran the primary analysis with 100 runs and found similar results that were generally more significant due to
the lower standard errors.
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3.3.1. Initial random portfolios

We start by specifying the number of stocks to be held in the portfolio and the initial
capitalization of the investment portfolio. For the purposes of this section, we will refer to the
base case of 100 stocks and a $350 million initial fund size. From the 6,718 stocks listed on the
CRSP database as of January 3, 1990, we randomly choose 100 stocks, sampling without
replacement.'® If price or shares outstanding data are missing for the stock, we discard it and
select another stock. If applicable, we also screen on a minimum price of $1 at this point.

Once we have selected the 100 stocks, we compute the weighting factor to determine
how much of the $350 million initial fund size will be invested in each firm. For equal-weighted
portfolios, the weighting factor is 1/n, which would be .01 in this example. For value-weighted

portfolios, the weighting factor is

MV,/ > MV,

j=1
where MV; is the market value of firm i and n is the number of stocks in the portfolio. The
weighting factor is multiplied by the initial fund size to obtain the initial holding in each stock.
If a maximum stake size constraint of 5 percent is in effect, we determine whether any
stocks are above this stake size on this date. For each stock above 5 percent, we reduce the stake
size to 4 percent and divide the uninvested portion in other portfolio stocks based on the
applicable weighting factor.!' This reinvestment can cause other portfolio stakes to rise above 5

percent, so we iterate until all portfolio stocks are below the minimum stake size. If the

' We ran the primary analysis sampling with replacement. These results lead to the same inferences because the
number of multiple holdings in the same stock was quite low.

" We reduce the stake size to 4 percent, rather than 5 percent, to avoid tripping the stake size constraint whenever
the firm makes a repurchase. In the instance where we apply price impact to sales, the costs of having to rebalance
frequently to stay below 5 percent can be high. Such rebalancing occurs less frequently when we drop to 4 percent
any time the 5 percent stake size will be breeched.
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maximum portfolio weight constraint of 10 percent is in effect, we follow a similar iterative
procedure, reducing the portfolio weight of any stock over 10 percent to 9 percent.
3.3.2. Daily portfolio returns

Every day, we accumulate the daily stock return (including dividends) for each portfolio
stock before executing any buys or sells. This approach forces us to execute all buys and sells at
the closing price for the day. To the extent that other market participants are trading based on a
strategy during the day, their trades should be reflected in the closing price. If a firm’s return is
missing for the day, we assume there was zero return. If a firm delists during the day, we use the
delisting return from the CRSP delisting array to change the portfolio value of the stock. If the
delisting return is missing, and the firm is delisted because of a liquidation or a forced delisting,
we assume a delisting return of -100 percent (as in Sloan, 1996). Otherwise, we assume a
delisting return of zero.'
3.3.3. Daily stock sales and delistings

We next determine whether there are any portfolio stocks that must be sold or removed.
All firms that delisted during the day are removed from the portfolio and the proceeds are added
to a fund used to replenish portfolio stocks through purchasing activity. Next, we refer to the sell
lists for the trading strategy and, if we hold any stocks to be sold on this day, we remove these
stocks from the portfolio and add the proceeds to the purchase fund. If there are more potential
strategy buys on the date than delists and sells, we sell any recently-acquired random firms.

Finally, if there still have not been enough sells to purchase all of the firms on the strategy buy

2 When we apply the 5 percent maximum stake size and/or 10 percent maximum portfolio weight constraints, we
check whether any of our portfolio stocks have exceeded these maximums at this point and make any necessary
adjustments. If we are executing the strategy with price impact, we apply the price impact adjustment to both the
sale of the excess stake and the reinvestment in other portfolio firms.
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list, we automatically sell any stock held for a year. This approach allows for more opportunities
to buy strategy firms and reduces the investment in random firms.

In the price impact test, we apply a price impact adjustment to stocks sold before
applying the proceeds to the purchase fund. The price impact adjustment is based on the closing
price. We do not apply a price impact adjustment to stocks removed due to delistings.

3.3.4. Daily stock purchases

On days when we have money in the purchase fund due to sales or delistings, we
purchase stocks to replenish our portfolio to its original size of 100 stocks. We refer to the buy
list for the trading strategy to determine whether there are potential strategy stocks to buy.
Stocks are eliminated from consideration if price or share data is missing on the day or if a
minimum price constraint is in place and the firm’s price is less than $1. If we already own a
firm on the buy list, we increase our holdings in that firm without adding to the number of stocks
held in the portfolio. If there are more potential buys on a given day than there were strategy
sales or delistings, we randomly select enough potential buys from the list to exactly replace the
number of stocks removed. Any remaining potential buys are kept on the list until the next buy
list date before they are removed permanently.

Once we have selected the stocks to buy on a given day, we compute a weighting factor
based on the number of buys and on whether we are running an equally-weighted or value-
weighted portfolio. For value-weighted portfolios, the weighting factor is based on the closing
price. We apply the weighting factor to the money in the purchase fund to determine the
investment in each purchase firm. In price impact tests, we apply the price impact adjustment to

the purchase based on the closing price. Thus, part of the purchase fund is lost due to price
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impact costs. If the maximum price impact constraint is in effect, we do not purchase any
security that would incur a price impact cost greater then 5 percent.

If we are applying the maximum stake size or portfolio weight constraint and any of the
potential purchases would violate the constraint, we reduce the investment tol percent below the
constraint and invest the difference in other purchase firms, iterating until all purchases are
within the constraint. In cases where we cannot successfully reinvest the excess that day, we
carry the excess money over to subsequent days (interest-free) until it can be reinvested. We
apply any price impact adjustment after determining the level of investment that avoids tripping
the constraint.

3.3.5. Portfolio iterations

We repeat the daily portfolio returns, daily stock sales and delistings, and daily stock
purchases every day until December 31, 2002. We output the total market value of the portfolio
at the end of each calendar year, yielding thirteen cumulative return measures. We then compute
the geometric average annual return over these thirteen years. We perform 25 runs of this
procedure for each trading strategy, starting with a new initial random portfolio for each run and
a different random order for the buy list. Finally, we vary this approach based on the
implementability factors: price impact, minimum stock price, maximum stake size, maximum
portfolio weight, equal- vs. value-weighting, an automatic sell feature, number of portfolio

stocks, and initial fund size.

3.4 Random benchmark portfolios
In order to provide a benchmark for assessing whether the raw returns from
implementing each trading strategy reflect significant benefits to active portfolio management,

we compute the returns for a random benchmark portfolio. We start the benchmark portfolio

19



with the identical set of initial stocks as the trading strategy portfolio and the same initial
investment in each. We compute daily returns using the same assumptions as in the trading
strategy portfolios. Each day, we remove stocks that delist or must be sold based on the
automatic selling factor and place the proceeds in the purchase fund (applying price impact
adjustments, if applicable). On days when there is money in the purchase fund, we invest the
proceeds in randomly-selected firms to replenish the portfolio to the original number of stocks.
Again, any applicable constraints and price impact adjustments are applied to the randomly-
selected buy firms. Overall, the only difference between the benchmark and trading strategy
portfolio is the lack of the buy and sell lists for the benchmark. We compute abnormal returns
for each trading strategy as the difference between the trading strategy portfolio returns and the

benchmark portfolio returns at the end of each calendar year.

4. Results
4.1. Returns with price impacts and constraints on stake size and price

Panel A of Table 1 documents geometric mean annual returns to the trading strategies
with no adjustment for price impacts and Panel B reports returns with an adjustment for price
impacts. The first column of Table 1 presents results without the maximum stake size,
maximum portfolio weight, minimum price, and maximum price impact constraints."> The
returns to all of the strategies except CP are reduced by the adjustment for price impacts.'*
However, the BTM, CP, MOM, OA, and PEAD strategies continue to generate significant

positive abnormal returns even after the price impact adjustment. Neither the SIZE nor REV

> When we do not apply the 5 percent maximum stake size constraint, we apply a constraint against owning more
than 100% of shares outstanding.

'* The mean price impact for buy (sell) transactions ranges from 3.3% (2.2%) to 8.5% (5.0%) across the strategies.
In the case of CP, the price impact adjustment had a greater effect on the benchmark portfolio than on the strategy
portfolio, increasing the abnormal returns.
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strategies survive the inclusion of the constraint, suggesting that the transaction costs of
implementing these strategies far outweigh the “abnormal” returns to the anomaly factor."

The next four columns of Table 1 document returns to the trading strategies with
constraints for a maximum stake size of 5 percent, a maximum portfolio weight of 10 percent, a
minimum price of $1 and a maximum price impact of 5 percent. The inclusion of the 5 percent
stake constraint causes a significant reduction in the returns to all of the strategies. In fact, the
BTM, OA, REV, and SIZE strategies do not survive if the portfolios are restricted to own less
than 5 percent in any stock, even when no price impact adjustments are made. The inclusion of
the 10 percent maximum portfolio weight restriction has no significant impact on the
strategies.'® With the exception of the OA strategy, the inclusion of the $1 minimum price
constraint has very little impact on the profitability of the strategies. It does significantly reduce
the returns to the OA strategy, indicating that the OA strategy is particularly dependent on low-
priced securities. The inclusion of the 5 percent maximum price impact constraint has little
effect on the returns to the strategies in the absence of a price impact adjustment. However, with
the exception of the SIZE strategy, returns are generally substantially reduced with the inclusion
of this restriction when the price impact adjustment is made. This decrease in abnormal returns
is not due to a reduction in the raw returns of the trading strategies, but rather a significant
increase in the returns to the benchmark portfolios. Overall, when all the constraints are

considered jointly, the returns to all of the strategies are reduced. Only in the case of the MOM

1> We also compute the returns to the PEAD strategy without a fourth-quarter reversal (i.e., the stock is held instead
of sold prior the fourth quarter earnings announcement). This strategy should result in less price impact overall,
but involves holding the stock through the fourth quarter reversal. Abnormal returns for the PEAD strategy
without a reversal are generally significant, though at a lower magnitude than the PEAD strategy with reversal.

'® This constraint is rarely binding. We check this constraint every trading day, so in a 100-stock portfolio, the
constraint is checked over 350,000 times. On average, holdings only violate this constraint around 325 times.
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strategy is that reduction not significant. In fact, in the presence of all of the constraints, only the
CP, MOM and PEAD strategies survive.'’

The substantial effect of the stake size constraint can be explained by considering the size
of the firms in which the strategies take long and short positions. If the abnormal returns to a
strategy are driven primarily by selling shares in large firms and purchasing shares of small
firms, then the 5 percent stakeholder constraint will have a significant effect as the fund has to
either invest the excess proceeds from selling large firms in random firms or remain uninvested
until a future buy opportunity arises. In additional analyses (not reported), we split each buy/sell
list into two subsamples, a small firm sample and a large firm sample, based on the median size
for that year. We then compute four different returns (unconstrained) for each strategy; large
firms in the buy list, small firms in the buy list, large firms in the sell list, and small firms in the
sell list. The majority of the returns to the BTM, CP, REV, and SIZE strategies are due to the
small firms on the buy list.'® The PEAD and OA strategy also would benefit from only buying
the small firms; however the benefit is not nearly as large as for the other strategies. The MOM

strategy primarily benefits from the large firms on the sell list.

4.2. Returns with modifications to fund characteristics
In the prior analyses, we examine a base case that uses an equally-weighted portfolio
allocation scheme with 100 securities, $350 million in fund capitalization, and an automatic sell

feature. We find that four of the strategies examined do not generate abnormal returns in the

'7 Although the OA strategy does not remain significant in the scenario provided, this is due largely to the final year
of the analysis. If we only run the OA strategy through 2001, the average annual abnormal return remains
significantly positive, even in the presence of all of the constraints.

' For example, in the case of the REV strategy, the annual abnormal returns to the large (small) firms on the buy list
are -1% (19%) and the abnormal returns to the large (small) firms on the sell list are -2% (9%). Thus, the returns
to an unconstrained REV strategy where only the large (small) firms are sold and small (large) firms are bought
would be 21% (-10%). In addition, 86% (81%) of the firms on the buy (sell) list are small (large) firms. It is also
the case that the BTM, CP, and REV strategies perform better if, in addition to buying the small firms, you sell the
large firms. However, this does not contribute nearly as much to the overall portfolio return.
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presence of an adjustment for price impact and the four avoidable constraints: maximum stake,
maximum portfolio weight, minimum stock price, and maximum price impact. In this section,
we apply the four avoidable constraints and price impact adjustment to all portfolios, and allow
the other fund management characteristics to vary. First, a value-weighted portfolio allocation
scheme would involve purchasing larger (smaller) shares in large (small) firms and could
generate different results because of less sensitivity to the 5 percent stake size constraint, more
sensitivity to the 10 percent portfolio weight constraint, and/or less price impact. The second
column of Table 2 reports the average annual abnormal returns to value-weighted portfolios.
The returns to every strategy are lower in the value-weighted approach. Consequently, it is not
the case that any of the trading strategies that are insignificant under an equally-weighted
approach become significant with the use of a value-weighted portfolio.

We also examine the choice of not automatically selling securities that have been held for
one year, but holding them until they are delisted or appear on strategy sell lists. By holding
securities, transaction costs will be lower and any return impacts beyond one year will be
captured by the strategy. The third column in table 2 reports these results. This approach
reduces the abnormal returns in all of the strategies except BTM. Without the automatic sell
feature, the funds are very limited in their ability to transact in strategy firms.'® Thus, some
amount of churning is necessary for implementable abnormal returns to trading strategies.

Next, we examine whether the previously-documented insignificant or negative returns to
some strategies are driven by the 100-stock portfolios and the $350 million initial market
capitalization in the base case. These strategies could be implementable in different size funds

because the constraints will have less impact for certain fund sizes. For example, the 5 percent

' Notably, without automatic selling, the average trading strategy portfolio has 24% of its stocks in common with
the benchmark portfolio after thirteen years, compared to only 0.7% with automatic selling.
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stake size constraint should have less impact in funds that invest in a greater number of securities
and/or a fund with a smaller capitalization. The fourth through seventh columns of Table 2 report
the average annual abnormal returns to portfolios with initial capitalizations of $100 and $3500
million and number of securities held of 50 and 500. Notably, the PEAD and MOM strategies
are significant in all cases. The REV strategy is not significant in the base case, or in any of the
other fund sizes presented. The SIZE strategy is only significant in the 500 stock portfolio, with
an average annual abnormal return of only 1.5 percent. The BTM, CP, and OA strategies
perform better with a smaller fund capitalization and with a larger number of securities. These
results are consistent with both of these conditions lessening the impact of the 5 percent stake
size constraint. In fact, the BTM and OA strategies, although not significant in the base case, are

now significant in two out of the five cases examined.

4.3. Cross-sectional regression analysis of trading strategy implementability factors

In the prior sections, we have turned one dial at a time to examine systematically how
each implementability constraint either facilitates or restricts the implementation of profitable
trading strategies. A drawback to this analysis is that it still only examines a small subset of the
possible number of interactions between implementability constraints and fund characteristics.
In this section, we expand the analysis by examining all of the possible interactions among our
implementability factors. We use a regression framework to examine how each factor
contributes to the implementability of profitable trading strategies, ceteris paribus, across all
possible combinations of factors. This analysis will allow us to determine whether any factor
subsumes other factors in affecting implementability.

We first estimate a regression on a sample that includes all 256 possible combinations of

the following implementability factors: (1) constraints on maximum stake size, maximum
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portfolio weights, minimum price, and maximum price impacts (CON), (2) price impact
adjustments (PID), (3) value-weighted portfolio allocations (VWD), instead of equally-weighted
allocations, (4) portfolios which do and do not automatically sell stocks held for one year
(HOLD), (5) portfolios with 50, 200, or 500 stocks (NS50, NS200, NS500) instead of 100
stocks, and (6) portfolios with an initial market cap of $100 million, $1,000 million, and $3,500
million (CAP100, CAP1000, CAP3500), instead of $350 million. We add the 200 stock and
$1,000 million fund characteristics because these are the mean levels in 1990 (recall that 100
stock/$350 million is the median and that the other combinations are the 10™ and 90"
percentiles). We estimate the following regression using average annual abnormal returns and
indicator variables for the implementability factors for each iteration of each trading stra‘[egy:20
AAR =B+ B * CON + B, * PID + B3 * VWD + B4 ¥ ASELL +5* NS50 + B¢ * NS200 + *

NS500 + Bg * CAP100 + B9 * CAP1000 + B9 * CAP3500 + €.

We perform 25 of these regressions, each based on a different initial random portfolio and
different randomly-ordered buy lists. We report the mean coefficient and significance tests based
on standard errors computed from the distribution of the coefficients.

Table 3, Panel A reports the results from these regressions, which are consistent with the
results in the earlier section that only looked at modifications to the base case. The constraints
for the maximum stake size, maximum portfolio weight, minimum price, and maximum price
impact significantly reduce the abnormal returns for all trading strategies except REV and SIZE.
The magnitude of the effect of these constraints is particularly substantial for the BTM, CP, OA
and PEAD strategies. The price impact adjustment produces a significant decline in returns

across all strategies ranging between 0.3 percent and 4.9 percent.

20 A random portfolio with the same combination of implementability factors is subtracted from each trading
strategy return to obtain the abnormal return.
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In terms of fund characteristics, the use of a value-weighted, as opposed to an equally-
weighted, portfolio allocation mostly produces either no significant difference in returns or
significantly smaller returns across the strategies. The abnormal returns to the CP, MOM, OA,
SIZE, and PEAD strategies are significantly reduced when a value-weighted allocation is
utilized. The REV strategy is the only strategy that is significantly increased with the value-
weighted allocation. The hold indicator is significantly negative for every strategy except REV
and SIZE, confirming that most strategies require some short-term churning to realize significant
positive returns. In the case of REV and SIZE, significant returns can still be earned after one
year, making the hold strategy more profitable. The indicators for fund size characteristics
reveal that, in general, funds with a greater number of stocks and a smaller initial fund
capitalization provide higher returns, ceteris paribus, suggesting that such funds provide more
opportunities to sell trading strategy stocks without incurring greater costs of transacting in
larger blocks.

To obtain a clearer picture of the impact of investment per stock, we replace the separate
indicators for number of stocks and initial fund capitalization with indicators based on the initial
investment per stock, defined as the initial fund capitalization divided by the number of stocks.
The LOWINVEST (HIGHINVEST) indicator represents all funds with initial investments of less
(greater) than $2 million ($10 million) per stock; these levels are chosen to divide the
distribution into three equal parts. For example, funds with 50 stocks and a market capitalization
of $3500 million would be in the HIGHINVEST category. Panel B of Table 3 presents the
results of these regressions. For all of the trading strategies, abnormal returns are higher for low

initial investment portfolios and lower for high initial investment portfolios.?'

2! We also ran this regression including two controls for risk; (1) the difference in the average beta between the
strategy and benchmark portfolios and (2) the difference in the average standard deviation of returns between the
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4.4. Sensitivity analyses
4.4.1. Sensitivities to research design choices

We perform a number of sensitivity analyses to examine the robustness of our results to
various research design choices. These analyses are reported in Table 4 and are modifications of
the base case, which is the equally-weighted, 100-stock, $350 million initial capitalization
portfolio with the inclusion of the automatic sell feature, price impact adjustments, and the set of
four avoidable constraints: maximum stake size, maximum portfolio weight, minimum price, and
maximum price impact. Panel A (B) reports returns based on an unconstrained (constrained)
portfolio without (with) an adjustment for price impact.

First, we investigate whether our results are driven by starting the trading strategy on
January 3, 1990. The second column of table 4 presents average annual abnormal returns (based
on eleven years) to a portfolio that is formed on January 2, 1992. The choice of start date does
not affect our inferences for the results in panel A. The choice of start date only affects the OA
and REV strategies in panel B. The returns to the OA strategy are increased to 2.6 percent and
the returns to the REV strategy are increased to 2.4 percent.

We also examine the method used to buy firms off the strategy buy lists. Instead of a
random ordering of purchases, as in our primary analyses, we first purchase the security with the
highest measure of the strategy variable and use this order for all 25 iterations. For example, in
the case of the BTM (SIZE) strategy, our first purchase would be the security with the largest
book-to-market ratio (smallest size). The third column of table 4 reports that implementing the

strategies with an ordered buy list has very little effect on the results of the analysis. In the

strategy and benchmark portfolios. While both of these variables are significant in every strategy, they do not
affect the inferences of the reported regression results.
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unconstrained case, the SIZE strategy is no longer significant. In the unconstrained case the OA
strategy is significantly positive, whereas it is insignificant in the base case.

In our main results, we constrain the portfolio to maintain the same number of stocks
throughout the time period examined. To assess the impact of this assumption, we estimate the
results allowing the number of stocks in the portfolio to increase over time. Over the 1990-2002
period, the mean number of stocks in institutional investor portfolios increased by about 10
stocks per year; although the median number of stocks only increased by about one stock per
year. We estimate our results allowing the number of stocks to grow by 10 stocks per year from
the initial starting point for our base case and report the results in the fourth column of Table 4.
In all instances, strategies that generated significant positive returns continued to do so with the
growth in the number of stocks. In two cases (the constrained BTM and OA strategies) the
returns are now significantly positive as opposed to the insignificant returns in the base case.

The final sensitivity we perform is that we buy all firms on the strategy buy list; thus,
allowing the portfolios to have an unlimited number of stocks. Since we continue to fix the
initial fund capitalization at $350 million, this greatly reduces the stake size in most holdings.
As the last column of Table 4 shows, the BTM and OA strategies are now significantly positive
in the constrained scenario analysis.

Overall, these results indicate that the CP, MOM and PEAD strategies remain profitable
under many possible scenarios. The SIZE strategy is not significant under any of the scenarios
and the REV strategy is only significantly positive under one scenario. While both the BTM and
the OA strategies appeared not to be implementable in the results discussed earlier, these

sensitivities indicate that they may indeed be profitable under certain conditions.

4.4.2 Sensitivity to short selling restriction
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In our primary analyses, we do not allow short sale transactions because almost 70
percent of funds are prohibited from short selling per their investment policy statements
(Almazan et al. 2002). Moreover, only approximately 3 percent of all funds actually engage in
any short transactions and Richardson (2003) finds no evidence of short sellers trying to
implement the accrual anomaly. Given the potential for higher profits from short selling, it is
puzzling that more funds do not engage in short transactions. It is possible that the higher
transaction costs, potential for recall, increased riskiness, and/or the recent bull market have
made short selling an undesirable method for implementing trading strategies. We perform an
analysis that allows short positions with real-world constraints to try to provide some evidence
on why short strategies are so rare.

Our basic approach is as follows. Similar to our long-only approach, we endow the fund
manager with an initial random portfolio of 100 stocks and an initial capitalization of $350
million. Whenever there is money available (due to delistings, strategy sales, automatic sales,
closed short positions, or daily collateral cash flows), the proceeds are used to post collateral for
short positions in stocks on the strategy sell list. To borrow a stock, the fund must post cash
collateral equal to 102 percent of the market value of the stock (D’Avolio 2002). We assume the
fund immediately sells the security for the market value and uses the proceeds to purchase firms
on the buy list. In the price impact tests, we charge the fund with the explicit transaction and
price impact costs for both of these transactions.

Every day, the necessary collateral value is reassessed based upon 102 percent of the
daily market value of the security. If the market value of the borrowed stock has increased
(decreased), the fund pays cash to (receives cash from) the lender. In addition, the fund receives

from the lender interest on the posted collateral less the fee charged by the lender (this is called
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the “rebate”). Any daily positive cash flow received from the reduction in collateral or rebate is
used to fund new strategy shorts or buys. If none are available, it is reinvested in the long
positions. Any daily cash shortfall from increases in collateral is satisfied by proportionally
reducing the investments in the long positions.

We close the short position if the firm delists, if the stock is recalled, if the short position
has suffered cumulative losses greater than 10 percent of the initial market value, or if the
position has been held for a year. To close the short position, we must sell enough long positions
to generate sufficient cash to purchase the shorted stock on the market (in the constrained
analysis, we apply transaction costs and price pressure on both market transactions). This
shorted stock is returned to the lender in exchange for the collateral.

We must make a number of assumptions in order to include real world constraints on the
short sale transactions. We allow up to 100 separate short positions consistent with our
parameters in the long position of the strategy.”> When a security shows up on the sell list, we
first determine if the security is available to be shorted and how much can be shorted (i.e., the
“loan supply”). Following D’Avolio’s (2002) results, we compute loan supply as 75 percent of
standardized institutional ownership. If the loan supply exceeds 2 percent of shares outstanding,
we cap the short position at 2 percent because D’ Avolio (2002) finds that the average aggregate
short interest is approximately 2 percent. Although arbitrary, it is unlikely that one investor
would take a short position larger than the “normal” aggregate short position held by the market.

To compute the rebate paid by the lender on the daily collateral balance, we use the
federal funds rate as the interest rate paid by the lender. The fee charged by the lender is security

specific. There are two loan market regimes, general collateral and specials. D’Avolio (2002)

2 While we base the number of securities held in the long position on the median of existing funds, we have less
guidance on the appropriate number of short positions to hold since only 3 percent of funds actually hold any short
positions at all. Thus, we perform various sensitivity analyses on this choice.
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reports that approximately 90 percent of stocks fall in the general collateral regime for which the
average fee charged to the intermediary broker is 20 basis points. However, the broker generally
charges a markup that approximately doubles the fee to the borrower, so we charge 40 basis
points for general collateral stocks. Securities that are on special have much higher fees.
D’Avolio reports fees to the broker of 4.3 percent; we use 10 percent as the ultimate fee charged
to the borrower.”> We use four variables—institutional ownership, IPO, size, and turnover—to
determine if the security would be in the special regime. We use the regression coefficients in
D’Avolio (2002) to calculate the probability that the security is on special and we assume the
securities in the top 10 percent based on our probability model are in the special regime
(D’Avolio finds that roughly 10 percent of securities are in the special regime). The fees are
stated in terms of annual rates, but are paid on a daily basis.

Once we have a short position, we check it daily to determine whether it would be
recalled by the lender. D’Avolio (2002) finds that daily turnover (daily volume/shares
outstanding) and intra-day volatility (the difference in the daily high and low prices, divided by
the closing price) are strong predictors of recalls. D’Avolio finds that 1 percent of positions are
recalled on a given date, so we choose levels of daily turnover (17 percent) and intra-day
volatility (16 percent) to produce a 1 percent recall rate.

Because a fund could suffer an unlimited loss from a short position, we assume that a
fund manager would close out the short position when it has lost a certain amount of money.
The manager must watch losses carefully because, to close a position, there must be enough

investment on the long side to fund the repurchase of the shorted shares. Lacking guidance of

3 D’Avolio (2002) reports that some specials have “negative rebates” in which the fee is greater than the interest
paid on the collateral. Brokers often pay negative rebates on some portion of their loan supply to meet loan
demand, but charge a blended rate to the borrowers. We use the 10 percent fee to account for any possible effect
of negative rebates.
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when a fund manager would abandon a short position, we arbitrarily assume that the manager
will close a position when it resulted in cumulative negative cash flows in excess of 10 percent
of the initial market value of the position. Finally, we allow the short position to be maintained
for a full year absent a recall, delisting, or large loss.*

As a benchmark for computing abnormal returns, we use the same random, long-only
portfolios used in the long-only analysis. A fund manager with money to invest is faced with a
choice of either investing in the market index (i.e., random firms) or a trading strategy.
However, it does not seem reasonable that a fund manager would consider shorting random
firms; they would only short-sell strategy firms. Thus, it would be unrealistic to create a
benchmark portfolio that shorts random firms and invests the proceeds in long firms.

Table 5 presents the average annual abnormal returns to the strategies implemented with
short selling. Panel A reports the returns to the unconstrained, no price impact adjustment
scenarios and panel B reports the returns to the scenarios that include a price impact adjustment
and the four avoidable constraints. The first (second) column reports the returns to the base case
portfolio that does not (does) allow short selling. The returns are consistently lower when short
selling is allowed. The only exceptions are the SIZE and PEAD strategies in the unconstrained
and constrained cases, respectively. However, short-selling only increases the returns by about
1% annually in these cases.

We report sensitivity analyses on the base case assumptions in Table 5. We allow
transactions in specials (column 3), allow unlimited losses (column 4), and take positions up to

the size of the loan supply (column 5). In all three sensitivities, for both the unconstrained and

2 While Reed (2002) shows that the median loan length is 3 days, this does not imply that the median short position
is only held for 3 days. Firms engaged in short transactions will rotate from lender to lender, thus closing out
individual loans frequently, but maintaining the short position. We also ran this analysis reversing the position
after half a year. Results were quantitatively similar.
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the constrained portfolios, the returns are either generally unaffected or are substantially lower
than in the base short-selling case. We also ran the analysis without any real world constraints,
thus allowing unlimited short positions in all securities, removing any fees, and ignoring recalls.
The abnormal returns to this scenario are still generally no greater than those of the base case
(not repor‘[ed).25 Thus, the finding that portfolios with short positions generate smaller abnormal
and raw returns than long-only portfolios is likely not driven by our assumptions.

In order to examine the interactions between allocation schemes, fund sizes, and the
constraints, we ran several regressions, similar to those discussed in section 4.3. Panel A of table
6 reports the results of a regression that includes indicator variables for the price impact
adjustment, the avoidable constraints (maximum stake size, maximum portfolio weight,
minimum price, and maximum price impact constraints), the use of a value-weighted portfolio,
and the LOWINVEST and HIGHINVEST indicators. All portfolios included in this regression
allow short sale transactions. The results for the short-selling portfolios are generally consistent
with the portfolios that do not allow short selling (table 3, panel B). Both the avoidable
constraints and the price impact adjustment decrease returns. Also, the value-weighted portfolios
either perform worse than the equally-weighted portfolios (with the exception of REV). The
median and low investment portfolios tend to outperform the high investment portfolios.

In panel B of table 6, we include long-only and short selling portfolios in one regression.
Again, the inclusion of constraints, price impact adjustments, value-weighting, and high
investments in individual securities all generally lower the returns to the strategies. The
abnormal returns to the CP and MOM strategies are significantly reduced when the portfolio

allows short sale transactions, whereas returns to the REV and SIZE strategies are significantly

% This result is consistent with Geczy et al. (2002), which shows that the imposition of fees, both general collateral
and specials, do not significantly reduce the return to the short position in the SIZE, MOM, and BTM strategies.
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increased. However, the latter result is largely driven by the strategies with do not include a
price pressure adjustment.

Overall, we find that allowing a portfolio to short sell actually reduces both the raw and
abnormal returns to the strategies. These results contradict the findings of academic strategies
and this contradiction stems from different assumptions about the appropriate benchmark. The
returns to the short positions presented in prior literature are market-adjusted. Thus, to find
positive abnormal returns from a short position, it is not necessary that the shorted firms decline
in market value, just that they gain value at a rate slower than the market as a whole. We
computed the academic returns to the strategies over this time period and confirmed that the raw
returns to the short position were negative (i.e. the firms were increasing in value) for every
strategy. In reality, funds are generally compared to a long market index, not to an index that
assumes the market portfolio is shorted. Thus, a fund manager would only engage in shorts if
they were profitable in an absolute sense. The sustained bull market of the 1990’s, along with
the higher transaction costs and risks of short selling, likely account for the absence of observed
short selling by funds. In such a market, long-only strategies are far more implementable than

long-short strategies.

5. Conclusions

This study examines whether seven trading strategies that have been pervasive in the
academic literature can be implemented by funds facing real-world constraints on their buying
and selling activities. We consider multiple implementability factors, including explicit
transaction costs, the price impact of block trades, incentives to hold less than a 5 percent stake
in a firm, incentives to hold less than a 10 percent portfolio weight in a given security, incentives

to avoid penny stocks, and incentives to avoid transacting in securities that generate large price
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impacts. We also develop a portfolio formation strategy that takes advantage of the “short
positions” of the strategies, but does not actually require the fund to engage in short sales. In
addition, we analyze the sensitivities of the strategies to various fund characteristics, such as
value-weighted versus equally-weighted portfolio allocations, an automatic sell feature, initial
fund capitalizations, and the number of stocks held in the portfolio.

We find that all of the strategies generate positive abnormal returns in the presence of the
restriction against short sales. We also find that price impact adjustments, constraints on holding
more than a 5 percent ownership in any portfolio firm, and restrictions on transacting in
securities that are expected to incur a greater than 5 percent price impact each has a large
negative impact on portfolio returns. In general, equally-weighted allocations perform better
than value-weighted allocations, highlighting the importance of investing heavily in smaller
firms for most trading strategies. We also find that funds with a greater number of stocks and/or
a small initial market capitalization generally exhibit higher abnormal returns, suggesting that
such funds provide more opportunities to sell trading strategy stocks and reinvest in stocks on the
buy list, without incurring greater costs of transacting in larger blocks. Finally, we find that
portfolios that engage in short positions generally perform worse than long-only portfolios due
primarily to the sustained increase in stock prices during the sample period.

In terms of the trading strategies, the cash flow-to-price, return momentum, and post-
earnings-announcement drift strategies generate positive abnormal returns after including all of
the implementability constraints. In addition, the evidence suggests that these three trading
strategies could be implemented across a broad range of realistic situations. While the operating
accrual strategy is not profitable in the base case scenario, it is implementable in a wide range of

other scenarios. We also find that the book-to-market strategy is not profitable under the base
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case scenario, but is implementable across some scenarios, although not as many as the operating
accrual strategy. Finally, we find that the positive abnormal returns to the size and return reversal
strategies are largely eliminated in the presence of price impact adjustments and constraints of
holding more than a 5 percent stake in a firm. Thus, these two strategies do not appear
implementable under a reasonable set of realistic implementability constraints.

We should note that we only examine a limited number of approaches to actively
managing a portfolio. It is possible that for some of the strategies that we found were not
implementable, there could be modifications that would make them profitable. For example,
modifications such as borrowing money at some interest rate to buy all strategy firms if funds are
not available from sales, starting with smaller fund sizes, or expanding the buy and sell lists
beyond extreme deciles may lead to implementable approaches. However, our point is not say
that certain academic trading strategies could never be implemented, but rather to show that
some trading strategies are significantly adversely affected by some basic implementability
constraints.

More importantly, our results show that some strategies survive these implementability
constraints. Again, we have not considered all possible implementability constraints. For
example, we rely on an empirical model of price impact to proxy for bid-ask spread effects
because spread data is not generally available. However, the magnitude of the abnormal returns
from the strategies that do survive our basic implementability constraints are sufficiently large to
cast doubt on whether any additional, second-order constraints could prevent the implementation
of these strategies. Thus, our results suggest that future research on behavioral explanations,
rather than implementation explanations, will likely provide more fruitful avenues for

investigating why market participants do not exploit certain market anomalies.
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APPENDIX
COMPUTATION OF STRATEGY FACTORS

Book-to-market strategy (BTM): The book-to-market ratio is calculated as book equity
(Compustat annual data item 60) divided by market equity (Compustat annual data items 25 *
199), measured at the end of the fiscal year.

Cash flow-to-price strategy (CP): The cash flow/price ratio is equal to actual annual earnings
less preferred dividends (Compustat annual data item 237) plus depreciation and amortization
(Compustat annual data item 14) all divided by the market value of equity (Compustat annual
data items 25 * 199) at the end of the year (see Fama and French 1996).

Return momentum strategy (MOM): The factor for this strategy is a one-quarter cumulative
abnormal return ending on November 30, February 28, May 31, and August 31. Abnormal
returns are calculated as market-adjusted returns, consistent with Bernard et al. (1997).

Operating accrual strategy (OA): Operating accruals are defined as the change in current assets
(Compustat annual data item 4) minus the change in cash (Compustat annual data item 1) minus
the change in current liabilities (Compustat annual data item 5) plus the change in debt included
in current liabilities (Compustat annual data item 34) plus the change in income taxes payable
(Compustat annual data item 71) minus depreciation and amortization (Compustat annual data
item 14). This number is then scaled by total assets (Compustat annual data item 6). This is
identical to the calculation in Sloan (1996).

Return reversal strategy (REV): The factor for this strategy is a five-year cumulative abnormal
(market-adjusted) return ending on December 31, March 31, June 30, and September 30,
consistent with DeBondt and Thaler (1985).

Size effect (SIZE): Size is measured as the market value of equity (Compustat annual data items
25 * 199) as of the end of the fiscal year.

Post-earnings-announcement drift (PEAD): This strategy is based on standardized unexpected
earnings. Unexpected earnings are computed as the difference in actual earnings (Compustat
quarterly data item 69) and expected earnings where expected earnings are based on the Foster
(1977) model. Unexpected earnings are scaled by the market value of common equity
(Compustat quarterly data items 61 * 14) at the end of the fiscal quarter to arrive at standardized
unexpected earnings.
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Table 1

Average annual abnormal returns to trading strategies with and without constraints

Panel A: No price impact adjustment

Maximum Maximum Price

Maximum Stake Portfolio Weight Minimum Price Impact Constraint
Strategy No constraints Constraint Only Constraint Only Constraint Only Only All Constraints
Book-to-Market .095% 0017 .096* 101%* .093% 0047
Cash flow-to-Price 117* .038%F 119% .103* 116* .044%F
Return Momentum .060* 044 061* .058% .066* 051%
Operating Accruals 069% -.009" 079% 036% 056* 004
Return Reversals 051% -.019° 056% .048* 061* .020%T1
Size 016%* -.085" 017%* .034* .022% -.046"
PEAD .105% .058%" .106* 094 .103* 061%"
Panel B: Price impact adjustment

Maximum Maximum Price

Maximum Stake Portfolio Weight Minimum Price Impact Constraint
Strategy No constraints Constraint Only Constraint Only Constraint Only Only All Constraints
Book-to-Market 077+ o117 068*" 071 .044%F -.0127
Cash flow-to-Price 125% 046*" 126% .085%F .086*" .039%F
Return Momentum .058% .040%" .060* .046* 031 .048%
Operating Accruals 028" -.009" 019%* o117 0017 008"
Return Reversals -.109° -.0297 -.0957 -.0237 -.1147 0127
Size -.160" -.078" -.1617 -.026" -.059° -.062"
PEAD 072 .049%T 072 .055%T 068%*T 047

*, ** Significantly positive at the 1%, 5% level, respectively
T " Significantly less than unconstrained strategies that are not adjusted for price impacts (the first column of panel A) at the 1%, 5% level, respectively

This table presents mean annual average abnormal returns from 25 actively-managed portfolios based on each trading strategy, with price impact, maximum
(5%) stake size, maximum (10%) portfolio weight, minimum ($1) price, and maximum (5%) price impact constraints as indicated. See the Appendix for
definitions of the trading strategies. We form random portfolios of stocks on January 3, 1990. Every trading day thereafter, we sell stocks based on a trading
strategy sell list and remove delisted stocks. Then we reinvest the proceeds in stocks on the trading strategy buy list, if possible. Otherwise, we reinvest the
proceeds in randomly-selected stocks. We compute average annual abnormal returns over a thirteen year period by comparing the returns from the trading
strategy portfolio through 2002 to a random benchmark portfolio that starts with the same initial set of stocks, but only buys random firms to replace delisted
firms. All portfolios use an equally-weighted allocation scheme, include an automatic sell feature, hold 100 securities throughout, and start with an initial
capitalization of $350 million. These fund size characteristics represent the median value for all institutional investors during the first quarter of 1990.
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Table 2
Sensitivity of average annual abnormal returns to modifications of portfolio management choices

Modifications
Value- No auto- $100 M $3500 M

Strategy Base Case = weighted sell feature Cap Cap 50 stocks 500 stocks
Book-to-Market -.012 -.031 .000 .037%* -.008 -.079 .037%*
Cash flow-to-Price .039* .034* .007* .066* -.002 -.029 .050%*
Return Momentum .048* .045* -.008 .042* .037* .031* .042%
Operating Accruals .008 .006 .005 .036* -.037 -.054 .029*
Return Reversals -.012 -.014 -.010 .006 -.011 -.051 -.039
Size -.062 -.076 -.036 -.054 -.027 -.099 .015%
PEAD .047* .044* .009** .054* .063* .049%* .056%*

* ** Significantly positive at the 1%, 5% level, respectively

This table presents mean annual average abnormal returns from 25 actively-managed portfolios based on each trading strategy, with price impact, maximum
(5%) stake size, maximum (10%) portfolio weight, minimum ($1) price, and maximum (5%) price impact constraints included in all portfolios. See the
Appendix for definitions of the trading strategies. We form random portfolios of stocks on January 3, 1990. Every trading day thereafter, we sell stocks based on
a trading strategy sell list and remove delisted stocks. Then we reinvest the proceeds in stocks on the trading strategy buy list, if possible. Otherwise, we
reinvest the proceeds in randomly-selected stocks. We compute average annual abnormal returns over a thirteen year period by comparing the returns from the
trading strategy portfolio through 2002 to a random benchmark portfolio that starts with the same initial set of stocks, but only buys random firms to replace
delisted firms. The base case portfolios use an equally-weighted allocation scheme, include an automatic sell feature, hold 100 securities throughout, and start
with an initial capitalization of $350 million. The base case is modified in each column by changing only the fund characteristic provided in the column heading.
For example, the “$100 M Cap” column uses the base case assumptions except with an initial market cap of $100 million instead of $350 million.
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Table 3
Regressions of average annual abnormal returns on indicators for implementability factors

Panel A: Model with separate indicators for number of stocks and initial fund capitalization
AAR =B+ B, * CON + B, * PID + B3 * VWD + B,* HOLD + Bs * NS50 + B * NS200 + B, * NS500 + Bg* CAP100 + By * CAP1000 + B, * CAP3500 + &.

Implementability Factors

Strategy Intercept CON PID VWT HOLD NS50 NS200 NS500 CAP100  CAP1000 CAP3500
Book-to-Market .063* -.041%* -011%* -.001 -.024* -018* 011* .012* .013* -.008* -017*
Cash flow-to-Price .082%* -.029%* -.003* -012% -.044* -.008* .004* -.004* .009* -.009%* -.018*
Return Momentum .054* -.002%** -.006* -011%* -.050%* -.006* .000 .002** .002 -.002 -.003*
Operating Accruals .028* -.010* -011* -.007* -.013* -.008* .000 .003%* .006* -.006* -.010*
Return Reversals .009* .004* -.049* .004* .015%* -.008* -.002 -.006* .005* -.004#* -.008*
Size -.038* .015% -.040* -.0l6* .009* -.006* 017* .036* .008* -.007* -.010*
PEAD .087* -.010* -.023* -.010* -.051* -.003** -.001 .001 .003* -.001 -.004*

Panel B: Model with indicators for average dollar per stock initially invested (initial fund capitalization divided by number of stocks)
AAR = By + By * CON + B, * PID + B3 * VWD + B,* HOLD + Bs* LOWINVEST + B, * HIGHINVEST +¢.

Implementability Factors

Strategy Intercept CON PID VWT HOLD LOWINVEST HIGHINVEST
Book-to-Market .060%* -.041* -011* -.001 -.024%* 021%* -.017*
Cash flow-to-Price 077%* -.029% -.003* -.012% -.044%* .009%* -.015%*
Return Momentum .053%* -.002%* -.006* -011* -.050* .003* -.005%*
Operating Accruals .026* -.010% -011* -.007* -.013* .005* -.012*
Return Reversals .002 .004* -.049* .004* .015%* .009%* -.003%*
Size -.032* .015* -.040%* -016* .009%* .024%* -.013*
PEAD .085* -.010* -.023* -.010* -.051* .005%* -.001

* ** Significantly positive at the 1%, 5% level, respectively

This table reports the mean coefficients from regressions of average annual abnormal returns (AAR) from trading strategy portfolios on indicators for various
implementability factors and fund characteristics over 25 portfolio runs. We estimate runs on 256 different combinations of implementability factors. We form
random portfolios of stocks on January 3, 1990. Every trading day thereafter, we sell stocks based on a trading strategy sell list and remove delisted stocks. Then
we reinvest the proceeds in stocks on the trading strategy buy list, if possible. Otherwise, we reinvest the proceeds in randomly-selected stocks. We compute
average annual abnormal returns over a thirteen year period by comparing the returns from the trading strategy portfolio through 2002 to a random benchmark
portfolio that starts with the same initial set of stocks, but only buys random firms to replace delisted firms. The indicator variables are defined as: CON = 1 if
the portfolio includes maximum (5%) stake size, maximum (10%) portfolio weight, minimum ($1) price, and maximum (5%) price impact constraints and 0
otherwise; PID = 1 if the portfolio includes a price impact adjustment and 0 otherwise; VWD = 1 if the portfolio is value-weighted and 0 if equal-weighted;
HOLD = 1 if the portfolio does not include an automatic sell feature and 0 otherwise; NS50 (NS200) [NS500] = 1 if the fund holds 50 (200) [500] stocks and 0 if
100 stocks; CAP100 (CAP1000) [CAP3500] = 1 if the fund has an initial capitalization of $100 ($1000) [$3500] million and 0 if $350 million; LOWINVEST
(HIGINVEST) = 1 if the average initial investment per stock is less than $2 million (greater than $10 million).
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Table 4
Sensitivity of average annual abnormal returns to research design choices

Panel A: Unconstrained with no price impact adjustment

Modifications
Buys based Allow
1992 Start  on strategy growth in Buy all
Strategy Base Case Date variable portfolio firms on list
Book-to-Market .095% .108* .092%* .096%* .083%*
Cash flow-to-Price A17* .094* 133%* 119* .093*
Return Momentum .060* .066* .024%* .062%* .070%*
Operating Accruals .069* .077* .081%* .057* .068%*
Return Reversals .051* .068* .084* .047* .024*
Size .016** .017% .001 .026%* .079%*
PEAD .105* .097* A91* 112% A115%

Panel B: Constrained with price impact adjustment

Modifications
Buys based Allow

1992 Start  on strategy growth in Buy all
Strategy Base Case Date variable portfolio firms on list
Book-to-Market -.012 .005 -.014 .039* .055%
Cash flow-to-Price .039% .041%* .033%* .058%* .048%*
Return Momentum .048* .045* .029* .047* .064*
Operating Accruals .008 .026* .025* .019* .040%*
Return Reversals -.012 .024* -.008 -.001 -.033
Size -.062 -.071 -.071 -.044 -.051
PEAD .047%* .044* .098* .054* .062*

*, #* Significantly positive at the 1%, 5% level, respectively

This table presents mean annual average abnormal returns from 25 actively-managed portfolios based on each
trading strategy. Panel A reports returns to portfolios that are not adjusted for price impacts and are not constrained
by stakeholder size, portfolio weight, minimum price, or maximum price impact constraints. Panel B reports returns
to portfolios that are adjusted for price impacts and are constrained by stakeholder size, portfolio weight, minimum
price, or maximum price impact constraints. All the portfolios use an equally-weighted allocation scheme, hold 100
securities throughout, and start with an initial capitalization of $350 million. See the Appendix for definitions of
the trading strategies. We form random portfolios of stocks on January 3, 1990. Every trading day thereafter, we
sell stocks based on a trading strategy sell list and remove delisted stocks. Then we reinvest the proceeds in stocks
on the trading strategy buy list, if possible. Otherwise, we reinvest the proceeds in randomly-selected stocks. In the
base case, we compute average annual abnormal returns over a thirteen year period by comparing the returns from
the trading strategy portfolio through 2002 to a random benchmark portfolio that starts with the same initial set of
stocks, but only buys random firms to replace delisted firms. The base case is modified in each column by changing
only the fund characteristic provided in the column heading. “1992 start date” changes the initial portfolio
formation date from January 3, 1990 to January 2, 1992. “Buys base on strategy variable” replaces the random
purchases off the buy list with an ordered purchase approach, based on the magnitude of the strategy variable.
“Allow growth in portfolio” allows a 10 stock per year growth in portfolio size as opposed to the base case which
allows no growth. “Buy all firms on list” purchases each firm that is on the buy list, even if it results in many stocks
in the portfolio.
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Table 5

Average annual abnormal returns to trading strategies that include short selling

Panel A: Unconstrained with no price impact adjustment

Modifications
Allow Allow Allow short
Base Case —no Base Case — with  transactions in unlimited positions greater
Strategy short selling short selling special securities losses than 2%
Book-to-Market .095% .079% .055% .076% .080%*
Cash flow-to-Price A17* .095* .097* .089* .092*
Return Momentum .060* .035%* .052% .035* .036*
Operating Accruals .069* .030* .034* .039* .033*
Return Reversals .051* .028%** .002 .008 .025%*
Size .016%* .028* 012%* .001 .009
PEAD .105* .100* .099* .078* .097*
Panel B: Constrained with price impact adjustment
Modifications
Allow Allow Allow short
Base Case —no Base Case — with  transactions in unlimited  positions greater

Strategy short selling short selling special securities losses than 2%
Book-to-Market -.012%* -.037* -.059* -.029* -.068*
Cash flow-to-Price .039* .028* .020* .033* .024*
Return Momentum .048* .006 .032* .010 .004
Operating Accruals .008 -.005 -.010** .001 -.012*
Return Reversals -.012%* -.032%* -.044%* -.096* -.041%*
Size -.062* -210% -247% -.032%* -226%*
PEAD .047* .055* -.052% .040* -.009

*, #* Significantly positive at the 1%, 5% level, respectively

This table presents mean annual average abnormal returns from 25 actively-managed portfolios based on each
trading strategy. Panel A reports returns to portfolios that are not adjusted for price impacts and are not constrained
by stakeholder size, portfolio weight, minimum price, or maximum price impact constraints. Panel B reports returns
to portfolios that are adjusted for price impacts and are constrained by stakeholder size, portfolio weight, minimum
price, or maximum price impact constraints. All the portfolios use an equally-weighted allocation scheme, hold 100
securities throughout, and start with an initial capitalization of $350 million. See the Appendix for definitions of
the trading strategies. We form random portfolios of stocks on January 3, 1990. Every trading day thereafter, we
sell stocks based on a trading strategy sell list and remove delisted stocks. We also take short positions based upon
certain constraints. We reinvest the proceeds from the sale of stocks in the trading strategy buy list, if possible.
Otherwise, we reinvest the proceeds in randomly-selected stocks. We compute average annual abnormal returns
over a thirteen year period by comparing the returns from the trading strategy portfolio through 2002 to a random
benchmark portfolio that starts with the same initial set of stocks, but only buys random firms to replace delisted
firms. The short selling base case allows short selling assuming that positions are not taken in firms that we predict
to be on special, that positions are reversed when a 10 percent loss has been incurred, and the magnitude of the short
position is limited to 2 percent of the outstanding shares. Otherwise, it is the same as the base case without short
selling. The additional three columns alter these assumptions, one at a time.
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Table 6
Regressions of average annual abnormal returns to short selling portfolios on indicators for
implementability factors

Panel A: Model with only short selling portfolios
AAR =By + By * CON + B, * PID + B3 * VWD + B,* LOWINVEST + B * HIGHINVEST + ¢.

Implementability Factors

Strategy Intercept CON PID VWT LOWINVEST HIGHINVEST
Book-to-Market .085%* -.056* -.027* .000 .021%* -.023*
Cash flow-to-Price .073* -.029* -.007* -.024* .014* -.020*
Return Momentum .041* -.007 -.008* -.020* -.001 -.003
Operating Accruals .038* -.020* -.021%* -.014%* .009* -.013*
Return Reversals .094* -.077* -.107* .043* .001 -.043*
Size .082% -071* -.089* -.007** -.014* -.051*
PEAD .093* -.019* -.013* -.026* -.003* .001

Panel B: Model with portfolios that do and do not include short sale transactions
AAR =B, + B; * CON + B, * PID + Bs* SSELL + B, * VWD + Bs* LOWINVEST + B¢ * HIGHINVEST + ¢.

Implementability Factors

Strategy Intercept CON PID SSELL VWT  LOWINVEST HIGHINVEST
Book-to-Market 077* -.063* -.021* .006* .000 .027* -.026*
Cash flow-to-Price .091* -.044* -.006* -.013* -.020* .014* -.024*
Return Momentum .060* -.004 -.007* -.022%* -.019* .001 -.007%*
Operating Accruals .042* -.023* -.020* -.001 -.014* .008* -.020*
Return Reversals .026%* -.014%* -.092%* .034* .019* .006* -.005*
Size .001 -.002 -.079% .029* -.012% .010* -.021%*
PEAD .094* -.017* -.019* -.004 -.021%* .002 -.003

* ** Significantly positive at the 1%, 5% level, respectively

This table reports the mean coefficients from regressions of average annual abnormal returns (AAR) from trading
strategy portfolios on indicators for various implementability factors and fund characteristics over 25 portfolio runs.
We estimate runs on 24 (48) different combinations of implementability factors in panel A (B). We form random
portfolios of stocks on January 3, 1990. Every trading day thereafter, we sell stocks based on a trading strategy sell
list and remove delisted stocks. We also take short positions based upon certain constraints. We reinvest the
proceeds from the sale of stocks in the trading strategy buy list, if possible. Otherwise, we reinvest the proceeds in
randomly-selected stocks. We compute average annual abnormal returns over a thirteen year period by comparing
the returns from the trading strategy portfolio through 2002 to a random benchmark portfolio that starts with the
same initial set of stocks, but only buys random firms to replace delisted firms. The indicator variables are defined
as: CON = 1 if the portfolio includes maximum (5%) stake size, maximum (10%) portfolio weight, minimum ($1)
price, and maximum (5%) price impact constraints and 0 otherwise; PID = 1 if the portfolio includes a price impact
adjustment and 0 otherwise; VWD = 1 if the portfolio is value-weighted and 0 otherwise; LOWINVEST
(HIGINVEST) = 1 if the average initial investment per stock is less than $2 million (greater than $10 million);
SSELL = 1 if the portfolio includes short sale transactions.
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