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Abstract 

This dissertation contains three empirical studies in asset pricing. The first two studies are 

on mutual funds and the last one on stock lending, a practice that has become an essential 

part of asset management in the modem world of market neutral funds. 

Chapter one investigates European mutual funds with asymmetric performance fees 

(APFs). I show that APF funds are more conservative in terms of risk taking and outperform 

comparable non-performance fee funds in bear markets while underperforming in bull 

markets. I also show that APF funds increase total risk if the APF contract is out of the 

money in the middle of an assessment period. However, this increase in risk-taking does not 

decrease performance during the latter part of the assessment period. Overall, the results do 

not indicate that APFs neither induce excessive risk taking nor align the interest of fund 

managers and investors to a greater extent than non-APF funds. 

Chapter two is about the relationship between money flows and past performance in 

US mutual funds. Several studies have documented a convex relationship between past 

performance and net money flows for individual mutual funds in the US. The main finding 

in this chapter is that the sensitivity of net flows to past performance has become stronger for 

funds in all performance quintiles during the nineties compared to the previous two decades. 

Furthermore, I find support for the idea that increased inflows during the nineties have 

strengthen the relationship for the better performing funds and decreased transaction costs 

have made investor more willing to leave the poorly performing funds. 

In Chapter three I investigate whether price efficiency is affected by short-sale 

constraints. Using a unique dataset from several custodians with world-wide stock level 

information on supply of shares available for short-selling and the borrowing fee, I show that 

short-sales constraints reduce price efficiency. 
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Introduction 

This dissertation presents research on mutual funds and the stock lending market. The first 

investigates how performance fees (APFs) affect mutual funds in terms risk taking and 

performance. The topic of the second chapter is the relationship between money flows and 

past performance in US mutual funds and how it has changed during the last three decades. 

The third chapter is about whether stocks that are more easily available for short selling have 

more efficient prices. 

Asymmetric performance fees (APFs) in mutual funds reward the fund manager for good 

performance but do not penalize bad performance. These types of fees are controversial. On 

the one hand, they are meant to improve performance by aligning the incentives of the 

portfolio manager with that of the investor, much like stock options do for company 

executives. Both do better when the fund performs well and consequently management 

effort should be higher for funds with incentive fees. On the other hand, the authorities and 

investment professionals have argued that APF can lead to excessive risk taking due to their 

option-like nature. 

APFs are offered by around 13% of equity funds in Europe, but they have been 

banned in the US mutual fund industry since 1971 as the Securities and Exchange 

Commission (SEC) thought they would encourage excessive risk taking. Analyzing 

European data I show that APF funds are more conservative in terms of risk taking and 

outperform comparable non-performance fee funds in bear markets while underperforming 

in bull markets. I also show that APF funds increase total risk by 6 to 11% if the APF 

contract is out of the money in the middle of an assessment period. However, this increase 

in risk taking does not decrease performance during the latter part of the assessment period. 

Overall, the results indicate that APFs do neither induce excessive risk taking nor align the 

interest of fund managers and investors to a greater extent than non-APF funds. 
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Chapter two is about the relationship between money flows and past performance for 

individual mutual funds in the US. Several studies have documented that this relationship is 

convex, i. e. investors flock into the best performing funds but do not leave the poorly 

performing ones. This fact can encourage mutual fund managers to take excessive risk in 

trying to generate star performance and receive large inflows of new money. 

My main finding is that the sensitivity of net flows to past performance has become 

stronger for funds in all performance quintiles during the nineties compared to the previous 

two decades, mittigating the risk incentive. Furthermore, I find that the relationship for the 

best performing funds is the result of high inflows as opposed to low outflows. This finding 

supports the view that increased inflows during the last decade have strengthened the 

relationship for the best performing funds. Finally, I show that the relationship for the worst 

performing funds is driven by outflows and it is stronger for funds without back-end loads. 

This is consistent with the idea that the decrease in loads during the last decades has made 

investors more willing to leave the poorly performing funds. 

The third chapter investigates the effect of short-sale constraints on price efficiency. I use a 

global dataset collected from several custodians, with over 85.7 million lending supply 

postings and 46.4 million lending transactions from January 2004 to June 2006. This 

information is available weekly for 17,015 stocks in 26 markets around the world. For each 

stock I estimate the supply of shares available for short-selling and the borrowing fee. The 

main findings are twofold. First, shortsale constraints are associated with lower price 

efficiency. Stocks with limited lending supply and high borrowing fees respond more slowly 

to market wide shocks. Second, short-sale constraints affect the distribution of weekly stock 

returns. Limited lending supply is associated with higher skewness, but not with fewer large 

negative returns. 
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1. Asymmetric Performance Fees in European 
Mutual Funds 

1.1 Introduction 
Mutual funds charge different types of fees for their asset management services. The most 

common fee structure is a fixed percentage of assets under management. ' In addition, many 

mutual funds earn fees based on their performance relative to a benchmark that can be a 

fixed percentage hurdle or an appropriate index such as the MSCI World index for equity 

funds. Asymmetric performance fees (APFs) reward the fund manager for any 

outperformance relative to such a benchmark over a predefined assessment period but do not 

penalize bad performance. An APF contract can be thought of as a call option that derives its 

value from the relative performance of the fund and option terminology is frequently used to 

describe the contract, e. g. the APF contract is said to be "out of the money" if the 

performance of the fund is below its benchmark. 

About one-fifth of fund management companies in Europe offer equity funds with 

APFs that total around 13% of the fund market. Most of these funds are domiciled in Italy 

and Luxembourg but are sold throughout Europe. Typically, a fund with an APF charges 

16.4% of returns over its benchmark in addition to a 1.5% fee on assets under management 

per year. 

APFs are controversial. On the one hand, they are meant to improve performance by 

aligning the incentives of the portfolio manager with that of the investor, much like stock 

options do for company executives. Both do better when the fund performs well and 

consequently management effort should be higher for funds with incentive fees. On the other 

hand, it has been argued that APFs can lead to excessive risk taking due to their option-like 
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nature. This concern prompted the US Congress in 1971, on the recommendations of the 

Securities and Exchange Commission (SEC), to prohibit the use of APFs in US mutual 

funds. In the United Kingdom, the Financial Services Authority (FSA) decided in April 2004 

to allow APFs after an extensive review of regulations of collective investment schemes. The 

controversy is echoed in policy discussion papers issued by the FSA (FSA 2003 and FSA 

2004) leading up to their decision to lift the ban: 

We expect that the consequences of performance fees will be mainly behavioural and, 

therefore, are difficult to quantify for the purposes of cost-benefit analysis. The main 

arguments for performance fees are that they provide an incentive for AFMs [authorized fund 

mangers] to achieve better investment performance, and they are attractive to consumers as the 

AFM receives less if performance is poor. They may also affect the degree of investment risk 

that the AFM adopts on behalf of the fund. At times an AFM may adopt a more risky 
investment strategy to try to achieve better performance and at other times a less risky strategy 

in order to protect previous performance that has attracted or secured a performance fee. (FSA 

2003, p. 9) 

Similar thoughts have been circulating around the investment community for a long 

time. Grinold and Rudd (1987) point out that "Incentive fees tie the manager's reward more 

directly to his skill ... Incentive fees are not without problems. Their complexity may allow 

managers to manipulate portfolio attributes in order to `game' the fee. " More recently, 

Robert Arnott, editor of the Financial Analysts Journal, devoted the editor's corner to 

performance fees: "Depending on the structure, [performance fees] can be a fair and useful 

tool to align the interests of a manager with those of the clients, a way for clients to cut their 

overall fee burden, or a way for an investment manager to expropriate large chunks of client 

wealth" (Amott (2005)). ' 

Discussions about APFs have been hampered by the lack of quantifiable evidence of 

their effects. This is partly because they are banned in the US mutual fund industry, thus 

preventing empirical research on the topic using US data. This chapter investigates the 

' This includes management fee and additional fees paid by fund investors such as custodian and administration fees. Khorana, 
Servaes and Tufano (2006) estimate the worldwide average management fee for equity funds to be 1.24% and total fees divided 

by assets under management to be 1.87%. 
2 Similar concerns can also be found in Davanzo and Nesbitt (1987), Eugene and Tynan (1987), Fitzrovia (2001) and Kritzman 

(1987). 
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effects of APFs in European mutual funds using a new database of APF funds containing 

63 8 equity funds with APFs. These funds are analysed using a control sample of several 

thousand non-APF funds. 

I address the concerns expressed by both regulators and practitioners by analysing 

whether APFs are able to align incentives by enhancing performance, whether mutual fund 

managers start taking excessive risk when their APF contract is out of the money and 

whether mutual fund companies go so far as to change their fee structure when performance 

is lacklustre. I document three effects that arise from APFs. 

First, I compare the performance of mutual funds with and without APFs over a 

nine-year period from 1996 to 2004.1 find that APF funds outperform comparable non-APF 

funds in a bear market but underperform in a bull market. During the bull (bear) market in 

1996: 1-2000: 3 (2000: 4-2004: 12), APF funds generated 13 bps (25 bps) lower (higher) 

risk-adjusted returns per month on average compared to non-APF funds. Contrary to 

expectations, I find that the APF funds take less risk on average compared to non-APF funds. 

In sum, the risk and return analysis does not provide support for the claim that APFs align 

interest of the asset manager and the investor to a greater extent than non-APF funds. 

Second, I relate the riskiness of the APF funds to the APF contract using a panel 

dataset that controls for various other factors that influence risk taking. I find that APF funds 

with a one-year assessment period increase the standard deviation of their returns by about 6 

to 11 % in the middle of the year if the performance fee contract is out of the money. 

However, this change in risk is not associated with negative performance during the latter 

part of the year. I also investigate the effects of so-called permanent high-water mark 

(HWM), a feature of mutual funds that is designed to mitigate excessive risk taking and 

increase fairness. A permanent HWM means that the fund manager has to reach the all-time 

high before earning additional incentive fees. Panageas and Westerfield (2004) show that a 

portfolio manager with HWMs faces a trade-off between (i) increasing the volatility of the 

fund and hence the value of his call option on the fund for the current period and (ii) 

lowering the volatility of the fund to increase the present value of future APFs. In other 
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words, a risky portfolio increases the likelihood of earning performance fees in the current 

period but it also increases the likelihood that the next period the manager has to start below 

the HWM threshold. I find that this is indeed borne out in the data. Funds with permanent 

HWM show a lower increase in risk compared to funds without HWM when the APF 

contract is out of the money in the middle of an assessment period. Overall, the results 

suggest that the risk taking associated with the APF contract should not be of great concern 

and can be mitigated using permanent HWMs. 

Third, I test the stability of the APF contract terms. The dataset contains a detailed 

description of 87% of the APF contracts in the years 2001,2002 and 2003. All contracts 

remain unchanged during the second two years but a number of contract changes occurred 

between the first two years. The timing of the changes coincides with the bear market in 

2001. Some of these changes involve decreasing the HWM, which effectively makes it easier 

to earn an APF. If such changes are costly (e. g. in terms of signalling/reputation), we expect 

them to be more likely for funds for which they are more beneficial, i. e. the further the 

performance fee contract is out of the money at the end of year 2001.1 find that this is 

indeed the case. A 10 percentage point decrease in the moneyness of the APF contract is 

associated with a 4.4% higher probability of the fund decreasing the HWM rolling period. 

Also, the same decrease is associated with a 2.3% increase in probability of the fund 

dropping the HWM. 

APFs are one type of incentive mechanisms that are found in mutual funds. Other 

incentives that have been studied in the literature, include managerial ownership in the fund 

(Khorana, Servaes and Wedge 2007), threat of dismissal if the portfolio manager performs 

poorly (Khorana 1996, Chevalier and Ellison 1999 and Ding and Wermers 2005), the 

relationship between flows and performance (Ippolito 1992, Chevalier and Ellison 1997) 

and Sirri and Tufano 1998) and symmetric performance fees (Elton, Gruber and Blake 

2003). Performance-related compensation between portfolio manager and the asset 

management company is yet another example. Although the aim of these incentive structures 

is the same as for APFs, they differ in their means to achieve their goal. 
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This chapter builds on the literature on performance fee contracts. Several 

theoretical papers analyse risk incentives arising from asymmetric incentive fee contracts in 

different setups (Grinblatt and Titman 1989; Carpenter 2000; Goetzman, Ingersoll and Ross 

2003; Basak, Pavlova and Shapiro 2006). The general conclusion is that the portfolio 

manager has an incentive to increase total risk if the performance fee contract is out of the 

money during the assessment period. However, this is an average effect and it is possible to 

construct cases where this does not hold. In particular, Basak, Pavlova and Shapiro (2006) 

show that in the case of a stochastic benchmark the risk response to past performance 

depends on how the risk of the benchmark compares to the manager's optimal portfolio in 

absence of an APF contract. This makes the risk incentives for the fund manager non-trivial 

and in some cases it will make most sense to stop chasing APFs in order to preserve the 

assets under management at the end of the period for which a fixed fee is earned. For this 

reason I analyse the risk taking of funds with fixed and stochastic benchmarks separately. 

Elton, Gruber and Blake (2003) analyse 108 US mutual funds with symmetric 

performance fees (known as "fulcrum fees"). These fees resemble APFs in that they reward 

the fund manager for outperformance but they require the manager to repay his fees in case 

of underperformance - in other words, the performance fee must be applied in a symmetric 

manner. As fund managers are reluctant to risk receiving no fees in a period (or for that 

matter, owe money to the fund) because of poor performance, they put a cap on their 

outperformance fees and consequently a floor on their minimum fees. This concentrates the 

performance fees in practice to a limited band. Fulcrum fees are allowed in US mutual funds 

and Elton et al. find that such funds exhibit risk-taking behaviour that can be related to the 

performance fee contract and their performance is better than comparable funds without 

performance fees. But because of the narrow cap/floor bands the results may not be 

applicable to APF funds. Golec and Starks (2004) show that 35 US growth funds with APFs 

that were forced to change their compensation scheme as a result of the US regulatory 

changes in 1971 decreased their risk exposure. 
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APFs are very common in the hedge-fund industry. A typical hedge fund charges 

1.37% of assets under management annually in management fee and 19.3% of returns over 

its benchmark (see Table 1.2). The benchmark is almost always a fixed percentage hurdle 

but very rarely stochastic. Agarwal, Daniel and Naik (2005) analyse incentives in hedge 

funds and find that their performance is related to the incentives arising from the APF 

contract. Hedge funds operate in a regulatory environment that is substantially different from 

that of mutual funds. They are generally domiciled offshore and are therefore free to pursue 

whatever strategy they like while mutual funds are typically domiciled in home countries and 

tightly regulated by authorities. Hence, the empirical results for hedge funds may not be 

applicable to mutual funds. 

The chapter is organized as follows. Section 1 describes the data and the structure of 

APFs in the European mutual fund industry. Section 2 outlines the methodology. Section 3 

describes the empirical results and section 4 shows various robustness tests. Finally, section 

5 concludes. 

1.2 Data 
The European equity mutual fund data come from two sources: Fitzrovia3 and Morningstar. 

The data from Fitzrovia come in two parts: (i) a static dummy variable indicating whether 

the fund carries an APF and (ii) a detailed description of the APF structure for a subset of 

funds for 2001,2002 and 2003. Fitzrovia collects the dummy variable by looking at fund 

annual reports. If a year report contains information on APFs, then Fitzrovia puts the dummy 

variable equal to one and contacts the fund complex to ask if there are other APF funds 

within the complex. Therefore, funds from APF fund complexes are less likely to be 

misclassified. The results about performance and risk taking in general are not as significant 

during the early part of the sample period if the sample is restricted to funds from complexes 

that have APF funds. However, this might be due to the fact that the sample shrinks from 

221 to 64 funds during this period if the restriction is imposed. Fitzrovia started contacting 
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the asset management companies to get detailed descriptions about these fees in 2001. The 

analysis on particular features of APFs is based on descriptions for 2001,2002 and 2003. For 

most of the analysis, the oldest information about fee structure is assumed to be constant 

from January 1996 or from the inception of the fund, whichever is later. Similarly, the latest 

information on APF structure is applied until December 2004. The results on risk changing 

for funds with fixed benchmarks become insignificant at conventional levels if the sample is 

restricted to years with available fee data, and the number of observations for APF funds 

decreases from 499 to 206. Fund returns (both daily and monthly) and static fund-specific 

information (such as domicile, country of registration and investment category) are from 

Morningstar. The dataset (including bond funds, money market funds, etc. ) contains 11,457 

funds with estimated total net assets (TNA) of $3.2 trillion at the end of 2004.4 As a 

comparison, the US mutual fund industry had around 8,000 funds with assets of $8.1 trillion 

at year-end 2004.5 This study is restricted to equity funds that belong to investment 

categories with at least nine funds with APF descriptions. 6 There are two reasons for this 

restriction. First, I exclude non-equity funds because there are only 25 money market funds, 

123 bond funds and 164 balanced funds with APF description and they are dispersed over 42 

investment categories leading to a very thin sample per category. Second, I require a 

minimum number of funds per investment category because it is important to have an 

adequate number of funds within each category in order to test for effects arising solely from 

APFs. 

The sample contains only funds that were operating in December 2004 creating a 

survivorship bias. Since the analysis is about relative performance and risk taking of APF 

funds compared to non-APF funds, and the proportion of APF funds is relatively constant 

3 Fitzrovia International plc is a UK-based research company that specializes in total expense ratio analysis for funds outside the 
US. It was acquired by Lipper Ltd in October 2004. 
' Average TNA is used for funds that Morningstar does not provide TNA (30% of funds). From 31 December 2004, an 
exchange rate of 0.7331 euros to the US dollar is used. 
5 Investment Company Fact Book (2005). 
6 Of the 28 investment categories, the following 13 were excluded (number of funds with APF description in parentheses): 
Denmark Equity (1), Europe Ex. -UK Equity (2), Europe Ex. -UK Mid/Small Cap Equity (1), Europe Mid Cap Equity (7), 
Europe Small Cap Equity (2), Japan Mid/Small Cap Equity (3), Latin America Equity (5), Natural Resources Sector Equity (8), 
Property Sector Equity (5), Sweden Large Cap Equity (4), Swiss Equity (7), UK Equity Large Cap (5) and UK Equity Mid Cap 
M. 
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throughout the sample period, there is no reason to expect this to bias the results in favour of 

either group. 

Indices that are used as investment category benchmarks (see Table 1.17) are 

supplied by Morgan Stanley Capital International Inc. (MSCI). Indices that are used as 

stochastic APF benchmarks are produced by different investment banks and specialized 

index suppliers. All indices are retrieved through Datastream. 

Table 1.1 gives an overview of the sample coverage. Panel A shows that the 

proportion of equity funds in Europe that have APFs has been relatively stable over time. In 

most years, 17% of the sample funds have APFs and around 15% have an accurate 

description in the Fitzrovia database. However, the dataset does not contain a dynamic APF 

dummy so this is only indicative of the proportion over time. Panel B shows that the APF is 

found in many investment categories. 

Table 1.2 shows an overview of the fee structure for equity funds that have APFs. 

The average APF is 16% of returns over a prespecified benchmark. Roughly two-thirds have 

stochastic benchmarks, i. e. an index that is defined for each fund separately, and the rest 

have a fixed percentage such as 5% per year. The stochastic benchmark can either be a single 

index or a weighted average of several indices reflecting the investment policy of the fund. 

For example, Dexia Equities L- World uses the MSCI World index as a benchmark and 

Euromobiliare Growth Equity Fund uses a weighted average of MSCI World index (90%) 

and the Italian money market index MTS BOT (10%). The accrual frequency is the 

frequency at which the fees are put aside into a separate account. The crystallization 

frequency is the frequency at which the fees are actually paid. The accrual frequency is about 

1.5 days while the crystallization frequency is more than half a year. These definitions are 

important for fairness in order to make sure that investors do not benefit from payback of 

accrued fees that accrued before they held any shares in the fund. ' High-water mark (HWM) 

typically means that a fund manager has to reach the previous all-time high before earning 

' This concept is often called "claw-back syndrome" and is very relevant in applications of APFs (e. g. Lee, Lwi and Phoon 

2004). 
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additional APFs. HWM can also be defined on a rolling basis. For example, the manager 

might be required to reach the previous three-year high before earning incentive fees. 44.6% 

of the funds have HWMs and about half of those that have them use a rolling period slightly 

below one year. Hurdles are usually defined as a fixed-percentage term, consumer price 

index or a money market index. They are put in place to make sure that the fund does not 

earn APF for negative returns even though they were less negative than the returns of the 

performance fee benchmark. Roughly 16% of all APF funds have a predefined hurdle. 

14.6% of the funds have caps on their APFs (the performance fee cannot exceed a predefined 

maximum), leaving most of these funds with no limit on the fee in a given year. In addition 

to APF, these funds also have an average of 1.96% in total expense ratio including 1.54% of 

management fees. 

APFs are often associated with hedge funds and therefore it is useful to compare the 

structure of APFs for equity mutual funds and equity hedge funds. The second column in 

Table 1.2 contains averages for hedge funds that are classified as Long/Short Equity Hedge 

or Equity Market Neutral in the TASS database'. Two differences emerge. Hedge funds have 

significantly higher performance fees (19.3% compared to 16.4%) and a significantly higher 

proportion has HWM (84.4% compared to 44.6%). Management fees are not statistically 

different. The TASS database does not contain information on performance fee benchmark 

but APFs in hedge funds are almost always defined based on a fixed benchmark according to 

practitioners. 

Table 1.3 shows the geographic distribution of APF funds in the sample. Note that 

the sample does not contain UK-domiciled funds that started charging APFs after the FSA 

decided to lift the ban in April 2004. The table shows that APF funds are most often 

domiciled in Italy and Luxembourg but sold in 14 countries in Europe. 

Panel A in Table 1.4 shows the concentration of APF funds within fund complexes. 

It shows that APF funds exist in 20% of complexes and these tend to be somewhat larger 

complexes that offer 8.7 different funds on average compared with 5.5 in non-APF 
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complexes. The APF complexes can be divided further into two roughly equal groups: 

complexes that offer only APF funds and complexes that offer a mix of APF and non-APF 
funds. The latter group consists of larger complexes with an average number of 13.4 funds 

on offer. Panel B compares the management structure of funds and shows that APF funds are 

more often managed by a single portfolio manager compared to non-APF funds. 

1.3 Research design 
This section defines risk and performance as used in this chapter and describes how the APF 

is calculated. 

1.3.1 Performance and risk measures 
Performance and risk are measured using a single- and a multi-index model. The single- 

index model is defined as: 

Y. t =ai +ß 'rat +£'tt (1) 

where r, is the return of fund i net of fees, r,,, is the return of the benchmark index for 

investment category c as defined by Morningstar (see Table 1.17) and ci,, is the error term for 

fund i at time t. Returns are defined in euros over time period t-1 to t. 9 A separate single- 

index model is also defined for funds with stochastic benchmarks. This model is defined as 

in equation (1) except the investment category index (r 
t) is replaced by the specific 

performance fee benchmark ( p', ). The performance fee benchmark is individually 

constructed for each fund according to a description from Fitzrovia. In practice, the 

performance fee benchmark tends to be very similar to the category index but in some cases 

there are differences. For example, the fund DWS Aktien Global is classified by Morningstar 

as Global Equity with MSCI World index as the category index, but the fund's benchmark is 

a weighted average of the MSCI World (60%) and MSCI Europe (40%) indices. Another 

8 Lipper TASS Hedge Fund Database. 
9 Morningstar supplies returns in euros. Ninety per cent of funds have the euro as base currency so this is not a very restrictive 
assumption. Currency fixed effects control for currency fluctuations in the performance and risk analysis. Furthermore, the 
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example is the country-specific fund Pioneer Azionario Italia that is classified by 

Morningstar as Euro-Zone Large Cap Equity with MSCI EMU as the category index but the 

fund itself uses a weighted average of the Italian equity Comit Globale index (90%) and the 

Italian money market index MTS BOT (10%) as a benchmark. These types of differences 

between the category and performance fee benchmarks will invariably arise when funds are 

grouped into broad investment categories. Whenever possible, the analysis includes 

dummies for countries of registration and domicile countries that control for country-specific 

bias in the funds' investment strategy. Also, the APF funds are compared to non-APF funds 

and the discrepancies between the funds' investment strategy and the category benchmark 

should be similar between the two groups. 

The analysis also employs a multi-index model where different available indices 

from the same index family are used as a proxy for the Fama and French (1992) risk factors. 

Using indices from the same index family ensures consistent methodology between indices. 

The multi-index model is defined in the following way: 

A. + ( value growth small cap Yt= ai Yt+ ýli 
\ct -Yt+ 

ý2i c 
,t+ 

£i, 
t 

ý2ý 

where Yvrlue _ 
growth is the difference in returns of value and growth sub-indices within c" t 

investment category c, Ysmallcap is the return of a small cap sub-index for investment category 

c1° and ci, t is the error term for fund i at time t. All returns are defined in euros over time 

period t-1 to t. The additional indices are only available for a subset of fund categories over 

a limited time period. Table 1.17 shows the definition of the additional risk factors. 

The single- and multi-index models are estimated using different frequencies over 

different periods depending on the research question. In the case of performance and risk in 

general, the measures are calculated based on monthly data. Monthly observations suffer 

less from complications such as autocorrelation that can often be found in higher frequency 

robustness section shows that the results on risk changing remain unchanged if returns are translated back into their base 

currency. 
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data. In the case of risk changes due to the APF contract, the risk and performance measures 

are calculated based on daily data over the first and second half of a year. These results for 

the risk measure are robust to autocorrelation. 

1.3.2 Performance fee calculation 
The moneyness of the performance fee contract is calculated as follows: 

feel, "(NA1v', -barrier, ) 

NA V, 
' 

NA V 
't-, Moneynessi 

t= 
t- 

barrier 
r 

NAVt_, 

if NAV 
, -barrier, >_ 0 

otherwise 

(3) 

where fee; 
, 
is the performance fee in percentage terms at time t, NA Vt is the net asset 

value (NAV) at time t and the barrier is defined as: 

barrier 
r= max(RiAPFbenchmark . NA V, 1, 

Rýhurdle 

, NA V,. , , HWM; 
,) 

(4) 

where RýAPFbe"ch»'°rk is the gross return of the APF benchmark index from time t-1 to t, 

hurdle 
1 is the gross return of the APF hurdle (in case there is a hurdle) from time t-1 to t and 

HWMI 
, 
is the high-water mark at time t (in case the fund has one). Moneyness has a 

different interpretation depending on whether it is positive or negative. In the positive case 

("in the money"), it represents the fee that the fund complex would earn if the performance 

fee was paid at time t. In the negative case ("out of the money"), it represents the gain 

needed as a fraction of initial NAV for the fund to start earning performance fee. 

I explain the performance fee calculation by looking at the Ras High Tech fund over 

the years 2000-2003. This fund has a one-year crystallization period and almost all possible 

ingredients in its APF contract. The returns of the fund are shown in Figure 1.1. The 

performance fee benchmark is defined as a weighted average of the MSCI Information 

Technology index (95%) and the Italian money market index MTS BOT (5%). In 2001, it 

10 A corresponding index for large cap is not available and therefore the size factor is not defined as (rsm°rrcap - riargecap ) c. r c, r 

Also, MSCI does not produce momentum indices and therefore the model does not contain a momentum factor (Carhart 1997). 
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also had a hurdle defined as the Italian consumer price index plus 3% per year and an HWM 

structure in 2001 with a one-year rolling period that was changed to three months in the 

following year. In 2001, the HWM was set to 116.5, the maximum value of the fund during 

the previous year. The fund outperformed the performance fee index in the bear market 2001 

but still finished well below the HWM, so the moneyness at the end of the year was -92% 

((53.2 - 116.5)/68.8). In other words, the fund would have to gain 92% of the initial value to 

earn APF. In 2002, the HWM was set to the highest value of the last three months in the 

previous year, but the fund did not beat the performance fee index during the year and since 

it was well below the HWM, it ended up with a moneyness of -41% at the end of the year 

((31.3 - 53.2)/53.2). During 2003, the fund managed to overcome the HWM but since it did 

relatively poorly compared to the performance fee benchmark, the moneyness ended up 

being -52% ((37.7 - 54.1)/31.3). 

1.4 Empirical results 

1.4.1 Performance and risk 
Table 1.5 presents univariate analysis of performance and risk for APF funds and non-APF 

funds using three different performance measures and four risk measures. The sample period 

is split into two parts, bull market during 1996: 1-2000: 3 and bear market during 2000: 4- 

2004: 12. The results show that APF funds performed worse than comparable non-APF funds 

during the bull market. The average monthly return is lower and the estimated one-factor 

alpha is significantly lower by 34 basis points a month. It is not possible to estimate the 

three-factor model for this period since MSCI only calculated the sub-indices from 1999 

onwards. APF funds outperformed comparable non-APF funds during the bear market by 10 

bps per month using the one-factor alpha and 7 bps using the three-factor alpha. Overall, the 

APF funds did not outperform during the whole period and contrary to many people's 

concerns, APFs are associated with lower risk taking. All risk measures in all periods 

indicate that APF funds take lower risk compared to non-APF funds. APF funds are both 

more conservative in terms of systematic risk (one-factor beta) and non-systematic risk 
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(one- and three-factor residual risk), which leads to lower total risk (monthly standard 

deviation). 

Figure 1.2 shows the relative performance of APF funds compared to non-APF 

funds at each month using a cross-sectional regression with a dummy variable that takes a 

value of one if the fund has an APF. Several control variables are also included: management 

fee, dummy variables for currencies and dummy variables for investment categories. 

Unfortunately, data on size do not have adequate coverage to be included as a control 

variable. Size data from Morningstar cover only half of the sample over 2002-2004 and size 

data from Lipper have similar coverage for 2004 only. Also, I do not have data on total 

expense ratio for all funds in the same year, so it is not possible to include that as a control 

variable, but management fee does capture the majority of total expenses. All available 

sample funds are included at each point in time, leading to a large growth in the number of 

funds from 1,080 funds in January 1996 to 4,245 funds in December 2004. Figure 1.2 also 

shows the average return of all sample funds presented as an index. The pattern that emerges 

from this figure is that APF funds underperformed on average during the bull market until 

March 2000 and outperformed on average during the bear market from April 2000. The 

upper graph in Figure 1.3 shows the same pattern in a scatter diagram where the horizontal 

axis is the average performance of all funds and the vertical axis is the average performance 

of APF funds using the same metric as before. The relationship between relative 

performance of APF funds is significantly negatively related to market conditions. The lower 

part of Figure 1.3 shows the same relationship where performance is measured by 

subtracting investment category returns. The relationship is still highly significant even 

though the magnitude is much lower. The first four columns in Table 1.6 show average 

coefficients from the cross-sectional regression when observations are grouped depending on 

whether average fund return was positive (bull market) or negative (bear market). The 

coefficient on the APF dummy in a bull market indicates that APF funds perform 23 bps 

worse in terms of excess returns per month on average compared to non-APF funds. 

Likewise the same coefficient indicates that APF funds outperform by 39 bps per month in 
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terms of excess returns in bear markets. Note that investment category fixed effects are not 

present in the excess return specification since subtracting investment category returns does 

control for category-related effects. Also, the explanatory power decreases significantly 

between using raw returns and excess returns as dependent variable since a lot of the return 

differences are due to investment category effects. Furthermore, the coefficient on 

management fee is negative for bull markets. This is consistent with earlier results that 

management fee has negative impact on returns (e. g. Carhart 1997). However, the 

management fee is positively related to returns in bear markets. 

To further verify the results, I also run a cross-sectional regression where three 

performance measures are used as independent variables: (i) average monthly raw returns, 

(ii) the alpha from the one-factor model (equation 1) and (iii) the alpha from the three-factor 

model (equation 2). Panels A, B, and C in Table 1.7 show estimations where performance is 

estimated over different horizons: bull market, bear market and the whole sample period. In 

each regression, I only use funds that existed and reported monthly returns throughout the 

period. This requirement makes the analysis different from the previous cross-sectional 

regressions that were estimated using all available funds in each month. There were 3,000 

funds available on average each month but only 554 funds have return observations available 

for the whole period. Therefore, the results using cross-sectional regression do not yield the 

same parameter estimates. Results in Panel A show that APF funds underperform 

comparable non-APF funds by 25 bps per month in terms of one-factor alpha during the bull 

market until March 2000. Panel B shows that APF funds outperformed by 13 bps per month 

using the same measure during the bear market. Panel B also shows the same 

outperformance using alpha from the three-factor model. Both results are qualitatively 

similar to the results in Table 1.6 during bull and bear markets. Panel C shows that 

risk-adjusted performance of APF funds during the whole period is not significantly different 

from that of non-APF funds. The coefficient on management fee is negative or zero in all 

cases. This finding reflects the fact that returns are measured net of management fees. 

Carhart (1997) finds a similar result for US mutual funds. 
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Table 1.8 is based on the same methodology as the previous Table 1.8 except that 

different risk measures are now used as dependent variables. Risk measures are estimated for 

each fund using monthly data and then the estimates are used as independent variables in a 

cross-sectional regression. The results confirm the univariate results in Table 1.5 that APF 

funds are more conservative about risk taking, both in terms of systematic risk (one-factor 

beta) and non-systematic risk (standard deviation of residual from a single-factor model). 

The average monthly standard deviation using the one-factor model is 9.5% lower for APF 

funds (0.56/5.95) compared to all funds and the average beta is 5% lower (0.03/0.63). 

1.4.2 Risk changes due to the APF contract 
In this section, I study the risk-taking incentives associated with the APF contracts and 

whether they have consequences for performance. More specifically, I study whether 

portfolio managers with APF contracts increase risk when the contract is out of the money in 

the middle of an assessment period and whether a permanent HWM mitigates this effect. I 

also investigate whether being out of the money affects subsequent performance. Panel B in 

Table 1.5 contains univariate analysis. The APF funds are split into funds with stochastic and 

fixed APF benchmarks because the theory's implications for the former group are not as 

clear as for the latter. The risk incentives for the funds with stochastic benchmarks depend 

on how the riskiness of the benchmark compares to the manager's risk tolerance (Basak, 

Pavlova and Shapiro 2006). In essence, the upper half of the panel shows that APF funds that 

are out of the money during the first half of a year increase risk more during the second half 

of the year compared to funds that are either at or in the money. Furthermore, the average 

increase in total risk for funds that are out of the money is also higher compared to non-APF 

funds. The lower part of panel B indicates that being out of the money has negative 

performance consequences. Funds that are out of the money during the first six months of a 

year have lower average performance during the second half of the year. However, the 

performance result does not hold in a multivariate setting with control variables. 
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I then use a panel regression of APF funds with a one-year crystallization period and 

non-APF funds to control for various other factors that influence risk taking and 

performance. Table 1.9 shows results where the dependent variable is the change in risk 

within a given year t for fund i. The change in risk in year t is defined as the risk during the 

second half of the year divided by the risk during the first half minus one. Risk is defined as 

the standard deviation of returns for funds with stochastic and fixed benchmarks. Funds with 

stochastic benchmarks have two additional risk measures: the standard deviation of the 

residual from the single-index model with a performance fee benchmark and the standard 

deviation of fund returns minus performance fee benchmark returns (tracking error). Risk is 

estimated using daily return data. The change in risk is regressed on several variables: first, a 

dummy variable for APF funds (D1APF fund ) to control for potential difference in average risk 

changes between the two types; second, a dummy variable that takes a value of one if the 

APF contract is out of the money during the first six months of year t (D1outofthemoneyýý third, 

an interaction term ( Do, r 
utofthemoney 

. 
Dt, 

r 
perrnanentHWM) to test whether a permanent HWM ý 

structure mitigates the risk incentive from being out of the money during the first six months 

of the year. A manager with an HWM can increase the value of the APF contract during the 

current period by increasing the volatility of the fund. But the increase in volatility also 

increases the likelihood of starting the next performance fee period below the HWM and 

therefore decreasing the value of the APF contract for that period. Hence, all else equal, 

permanent HWM should mitigate the risk incentive. Finally, rank of the fund within the 

investment category after the first six months is also included to control for tournament 

behaviour potentially arising from a convex relationship between flow and performance. 

Chevalier and Ellison (1997) and Brown, Harlow and Starks (1996) provide evidence of this 

type of behaviour in the US mutual fund industry. The regression equation also contains the 

following control variables (not shown in Table 1.9): (i) constants for different years to 

control for overall systematic risk in the first and second half of a year, (ii) constants for 

investment category effects, (iii) constants for currency effects, (iv) constants for countries 
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of registration and (v) constants for domicile countries. The last two variables control for 

different regulations. Regulations in some countries may give funds more freedom to alter 

risk so it can potentially be important to include these variables. However, insufficient 

number of observations prevent them from being included in section 1.4.1 on performance 

and risk. " 

The results are shown in Table 1.9, again split into two panels depending on whether 

the performance fee is based on a fixed or stochastic benchmark. The coefficient on the 

outofthemoney 
out-of-the-money dummy ( Dl 

t) shows that fund managers with a one-year 

crystallization period increase risk in the second half of the year if their APF contract is out 

of the money during the first half of the year. The total risk increase arising from the APF is 

11% for funds with a fixed benchmark and 6% for funds with a stochastic benchmark. The 

average increase in residual risk and tracking error for funds with a stochastic benchmark is 

also positive but insignificant. These results are not directly comparable to Elton, Gruber and 

Blake (2003) since they employ a univariate analysis for funds with three-year crystallization 

periods and split the sample between the first two years and the last year. They find that the 

quintile of funds that has the worst performance relative to the performance fee index during 

the first two years increases total standard deviation by 58.06% in the last year while the 

quintile of funds that has the best performance relative to the performance fee index 

increases its standard deviation by 24.22%. The interaction term between having an 

out-of-the-money APF contract and a permanent HWM (D. t°fthemoney _ D1permanentHWM) shows I't 't 

that, on average, the HWM eliminates the risk effect for APF funds with a fixed benchmark, 

i. e. the hypothesis that the sum of the coefficients on D, °r t°fthemoney . Dtpermanent HWM 
and 

Dl i tofthemoney is equal to zero cannot be rejected. The permanent HWM does not affect risk 

taking by funds with a stochastic benchmark. The coefficient on Rank;,, is insignificant, both 

for APF funds with fixed and stochastic benchmark, indicating that funds do not react to risk 

incentives from a convex flow-performance relationship. 

" The explanatory variables are linearly dependent. 
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Are there performance consequences from the risk taking? Table 1.10 shows the 

same panel regression with performance during the latter half of the year, measured at daily 

frequency, as dependent variable. The interesting variable is again D0 ̀Itofthemoney 
which is 

insignificant in all cases except for one- and three-factor alphas for funds with a fixed 

benchmark. In fact, it is positive but very small in magnitude. Being out of the money during 

the first six months is associated with 5.12 bps better performance per year during the last six 

months (0.02.256). Rank, is significant, indicating that funds that perform well during the 

first half of the year continue to do so during the latter half. But again the magnitudes are not 

big in risk-adjusted terms. A 10% rise in rank in the first half of the year is associated with 

0.77 bps better performance per year during the second half of the year measured using 

one-factor alpha (0.1.0.03.256). 

Taken together, the results support the predictions that mutual fund managers 

increase risk when their APF contract is out of the money during the middle of an 

assessment period. The results also support the theoretical prediction that funds with 

permanent HWM have lower incentive to increase risk (Panageas and Westerfield 2004). 

However, the results do not show that the increase in risk due to APFs has poor performance 

consequences. 

1.4.3 Changes in contract terms 
Finally, I study whether APF contract changes that make it easier to earn an APF, are more 

likely the further the APF contract is out of the money. The Fitzrovia dataset contains 

information about the APF structure for 2001,2002 and 2003. The funds in the dataset do 

not exhibit any changes in the APF structure for 2002 and 2003. However, 56 funds had 

shorter HWM rolling periods and 36 of these abolished the HWM structure altogether 

between 2001 and 2002. Shortening the HWM or dropping it completely makes the 

management company more likely to earn performance fees in the future. Panel C in Table 

1.5 reports summary statistics for changes in the APF contract schedule. It shows that funds 

that either shortened or abolished their HWM between 2001 and 2002 were further out of the 
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money, on average, compared to the funds that did not change their APF contract schedule. 

Figure 1.4 shows how funds that changed their HWM structure were more likely to earn an 

APF during the following years. 

In Table 1.11,1 use a probit regression where the dependent variable is a dummy 

variable that takes a value of one if the fund changed its HWM structure between 2001 and 

2002. The coefficients show that funds more out of the money at the end of year 2001 were 

more likely to drop or shorten their HWM structure in 2002. A 10 percentage point decrease 

in moneyness is associated with a 4.4% (2.3%) higher probability of the fund decreasing 

(dropping) the HWM rolling period. 

1.5 Robustness tests 

1.5.1 Fund classification 
When Fitzrovia registers an APF fund onto its database, it contacts the fund complex and 

asks if there are other APF funds in that complex. Therefore, APF funds from APF fund 

complexes are less likely to be misclassified as non-APF funds. Thus, I rerun the cross- 

sectional performance and risk regressions in Table 1.7 and Table 1.8 only for funds from 

complexes that have one or more APF funds. Table 1.12 and Table 1.13 contain the results. 

The performance results in Table 1.12 are similar to those obtained on the full sample in 

Table 1.7. The one-factor monthly alpha for the period 1996: 1-2000: 3 is 19 bps compared to 

25 bps before and is significant at 13% significance level. One-factor monthly alpha for the 

period 2000: 4-2004: 12 is 16 bps compared to 13 bps before. As before there is no 

risk-adjusted outperformance during the whole period. Table 1.13 contains the results for the 

risk analysis. The coefficient values are very similar to the base case results in Table 1.8. 

However, the statistical significance is lower for the first period and the whole period. This is 

likely to be due to the fact that the number of funds that existed throughout the period 

decreases from 218 to 64. 
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1.5.2 Correlation between fund returns 
It is likely that the performance of funds within the same investment category is correlated. 

Ignoring this might lead to underestimation of the standard errors of the coefficient 

estimates. Therefore, I repeat the performance and risk analysis in Table 1.7 and Table 1.8 

using investment category clusters, i. e. the variance-covariance matrix allows for 

dependence between funds in the same investment category. The results are not reported 

since they are almost identical to the base case results, both in terms of parameter values and 

significance. 

1.5.3 Base currency 
All returns in the Morningstar database are in euros, so some of the risk increase may be 

attributed to fluctuations in the exchange rate between the base currency and the euro. Given 

that 90% of the funds have the euro as their base currency, this is not likely to be the case. 

Column 1 in Table 1.14 contains the same analysis as column 1 in the base specification in 

Table 1.9 except total risk is estimated in base currency returns. All coefficients remain 

unchanged except a slight decrease in the intercept. The main difference is that the R2 

decreases from 0.64 to 0.54, indicating that the currency translation does add noise to the 

data. 

1.5.4 Autocorrelation in daily returns 
The increase in risk might also be due to autocorrelation in the daily data. Busse (2001) 

shows that daily fund returns are autocorrelated and this causes bias in standard deviation 

estimates using monthly data. More specifically, he shows that daily return autocorrelation 

during the first half of the year of poorly performing funds is lower compared to funds that 

perform well. This leads to a relative upward bias in monthly standard deviation estimates of 

good-performing funds during the first half of the year. Consequently, the ratio of total risk 

during the first and second half of the year 

of poorly performing funds is high in comparison to good-performing funds. In order to 

make sure that the results in column 1 in Table 1.9 are not driven by daily autocorrelation, I 
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repeat the analysis controlling for this by using total risk of a fund estimated from the 

residual of AR(1), MA(l) and ARMA(1,1) models. Columns 2-4 in Table 1.14 show the 

same regression as column 1 in Table 1.9. The results are unchanged. The increase in risk if 

the APF contract is out of the money in the middle of an assessment period is about 11% for 

funds with a fixed benchmark and 6% for funds with a stochastic benchmark. Similar to 

previous results, a permanent HWM eliminates the risk taking for funds with a fixed 

benchmark in all cases. 

1.5.5 APF information and HWM calculations 
The APF description from Fitzrovia data are from 2001,2002 and 2003. The base case 

analysis in Table 1.9 is based on the assumption that the oldest (latest) information about the 

fee structure is constant for earlier (later) years. Table 1.15 presents robustness checks with 

respect to sample definition. Column 1 shows the base case regression without assuming 

that the information about APFs from the Fitzrovia data in 2001,2002 and 2003 apply to 

other years. In other words, the sample only contains APF funds with an exact APF 

description in that year or non-APF funds as controls. The results in panel A are not of 

similar significance as before, even though the signs of the coefficients are unchanged. The 

average change in risk due to the APF contract ( D. tofthemoney ) is still positive but 
I't 

insignificant at conventional levels. Similarly, the effect from permanent HWM 

Doutofthemoney , 
7permanentHWM ) is negative but insignificant in this case. The lack of 

significance weakens the results but it is related to the fact that the regression is based on 206 

APF fund observations compared to 499 in the base case. The coefficient on Rank,, is 

positive and significant so good-performing funds seem to increase risk. However, this effect 

is small in economic magnitude, a 10 percentage point increase in rank is associated with a 

0.4% increase in total risk. 

Another concern is that the HWM is sometimes estimated with an error since the 

sample does not always contain data from the fund's inception nor information about when 

the HWM structure started. Therefore, in case of a permanent HWM, the first observation of 
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that fund is used as a starting point. This can cause errors in the estimation of the moneyness 

of the APF contract. Column 2 of Table 1.15 contains the base case regression excluding 
APF funds that have HWMs. In short, the results on total risk-increase due to the APF 

contract are similar to the base case for both types of APF funds. 

1.5.6 Estimation method 
Table 1.16 shows the same results for change in total risk due to the APF contract as column 

1 in Table 1.9, using different estimation methods. Column 1 of Table 1.16 is based on fixed 

effects, i. e. a separate constant is estimated for each fund. The constants control for 

individual fund effects that do not change over the sample period. The coefficients on 

D` utofthemoney 
are significant and statistically indistinguishable from the base case so the 

increase in risk is robust to these effects. However, the coefficient on 

Dotitofthemoney 
,D 

permanentHWM is insignificant. 

Column 2 contains the same regression estimated using a variance-covariance matrix 

that contains correlations between observations in the same year. Return observations are 

cross-sectionally correlated and this is done to make sure that this does not lead to 

underestimated standard errors in the base case. The results are almost identical to the base 

case. 

Finally, the model underlying column 3 captures correlation between observations 

that belong to the same investment category. Again, the main results are similar except that 

the statistical significance is lower for Dioi tojthemoney in the case of a fixed benchmark. 

1.6 Conclusion 
This chapter documents the structure of APFs in mutual funds and investigates concerns 

raised by regulators and practitioners about how asymmetric APFs influence the decisions of 

mutual fund managers. This is done by constructing a dataset of European equity mutual 
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funds where 17% of the funds have an APF structure in place. The chapter reports several 

results. 

APFs in equity mutual funds are based on a stochastic benchmark in 67% of cases. 

The average performance fee is 16.4% of a positive difference between the returns of the 

fund and the performance fee benchmark. Less than half of the APF funds have HWM. This 

structure is different from APFs in equity hedge funds. APFs for those funds are usually 

based on fixed benchmark, they are 19.3%, on average, and 84.4% of these funds have 

HWM. 

Mutual funds with APF are more conservative in terms of risk taking compared to 

non-APF-funds. The average systematic risk (measured by beta) is 5% (0.60 vs. 0.63) lower 

and the average non-stystematic risk (measured by the standard deviation of the residual 

from a one-factor model) is 9% lower (5.39 vs. 5.95% per month) on average compared to 

non-APF funds. Furthermore, APF funds outperform (underperform) comparable non- 

performance fee funds in bull (bear) markets. The average one-factor alpha for APF funds is 

25 bps lower per month during bull markets and 13 bps higher during bear markets. Overall, 

the risk and return analysis does not provide support for the idea that APFs align the interests 

of the asset manager and the investor to a greater extent than non-APF funds. 

Mutual funds exhibit risk changes that are related to risk incentives arising from the 

APF but these changes do not have bad consequences for performance. I find that APF funds 

with a one-year assessment period" increase the standard deviation of their returns by about 

6-11 % in the middle of the year if the performance fee contract is out of the money. Funds 

with permanent HWM show a lower increase in risk compared to funds without HWM when 

the APF contract is out of the money in the middle of an assessment period. I also investigate 

whether the change in risk affects performance during the latter part of the year but I do not 

find economically meaningful evidence of that. In sum, the results suggest that the risk 

taking associated with APF contracts should not be of great concern and can be mitigated 

using permanent HWMs. 
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I also test the stability of the APF contract terms. I find that the further the 

performance fee contract is out of the money, the more likely the fund is to shorten or 

abolish its HWM, which effectively makes it easier for the fund to earn performance fees in 

the future. A 10 percentage point decrease in the moneyness of the APF contract is 

associated with a 4.4% higher probability of the fund decreasing the HWM rolling period. 

Also, the same decrease is associated with a 2.3% increase in probability of the fund 

dropping the HWM. 

Overall, the results do not suggest that APFs lead to excessive risk taking that harms 

investors nor do they suggest that APFs leads to superior performance. In fact I shows that 

APF funds are more conservative in terms of risk in general, and risk taking in the middle of 

an assessment period due to the APF contract can be mitigated through a permanent HWM. 

1z The period over which the performance is measured and performance fee paid. 
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Figure 1.2 
Relative performance of APF funds vs. non-APF funds and market 

conditions 
The thin black line is an index based on the equal weighted average monthly returns for all funds. The grey columns shows the 
estimated ßo from the following cross-sectional regression: 

return; = C+ ßo " D; ̀'PFf""d +A. Management fee, + Controls + ci 
The regression is estimated for each month with all available funds in a given month. Return is measured in percentage points 
per month in euros. The sample includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan 
Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap 
Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, 
Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector 
Equity. Control variables include dummies for investment categories and base currencies. 
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conditions 

The X-axis shows equal-weighted average monthly fund returns. The Y-axis shows the estimated, 8o from the following cross- 
sectional regression: 

performance, =c+, ßo " DiAPFfund +, ß, " Management fee; + Controls + ci 
where performance; is measured in returns (above) and excess return over category benchmark (below). The regression is 
estimated for each month with all available funds in a given month. Return is defined in percentage points per month in euros. 
The sample includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and 
Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector 
Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector 
Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. Control variables 
include dummies for investment categories and base currencies when performance is measured in returns. Control variables 
include dummies for base currencies when performance is measured in excess returns. 
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Moneyness of APF for funds with HWM 

The Y-axis shows the average moneyness of APF funds at the end of each year. The sample includes equity funds with APF 

and HWM that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, 
Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging 
Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, 
North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. 
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Table 1.1 
Sample overview 

The sample includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex 
. Japan Equity, Central and 

Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector 
Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector 
Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sect or Equity. 

Non-APF APF APF funds with fee description 
from Fitzrovia 

Funds Classes Funds Classes % of funds Funds Classes % of funds 

Panel A: Number of funds per year 

1996 1,123 1,423 164 180 15 148 162 13 

1997 1,585 2,023 226 245 14 198 214 12 

1998 1,961 2,541 341 375 17 311 342 16 

1999 2,472 3,304 411 450 17 371 406 15 

2000 3,040 4,259 509 559 17 463 509 15 

2001 3,431 5,112 613 710 18 533 584 16 

2002 3,628 5,532 638 757 18 557 621 15 

2003 3,653 5,626 640 767 18 558 628 15 

2004 3,653 5,633 638 765 17 557 627 15 

Panel B: Number of funds per investment category in 2004 

Asia Equity 62 92 25 29 40 24 24 39 

Asia Ex. Japan Equity 247 407 27 35 11 24 28 10 

Central and Eastern Europe Equity 85 147 15 19 18 13 16 15 

Europe Large Cap Equity 403 637 78 89 19 68 72 17 

Euro-Zone Large Cap Equity 614 798 103 127 17 92 109 15 

Euro-Zone Mid Cap Equity 55 71 21 27 38 18 23 33 

Finance Sector Equity 67 118 21 25 31 18 20 27 

Global Emerging Market Equity 130 226 32 41 25 28 32 22 

Global Equity 843 1,169 106 116 13 92 97 11 

Global Equity Mid/Small Cap 78 114 24 27 31 19 21 24 

Japan Equity 223 354 26 34 12 21 27 9 

Life Sciences Sector Equity 136 237 27 34 20 26 30 19 

North America Equity 350 620 65 79 19 56 62 16 

North America Mid/Sm. Cap Equity 70 175 14 19 20 9 11 13 

Tech. /Media/Telecom Sector Equity 290 468 54 64 19 49 55 17 

Total 3,653 5,633 638 765 17 557 627 15 
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Table 1.2 
Fee structure for APF equity mutual funds with comparison to hedge funds 

The table contains the latest information for European equity mutual funds for which accurate APF information is available from Fitzrovia (this is generally 2003 except for the total expense ratio). The sample includes equity mutual funds with APFs 
that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large 
Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, 
Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North 
America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. The table also contains information on hedge funds 
classified as Long/Short Equity Hedge or Equity Market Neutral from the TASS database in October 2006. Standard deviation 
is in parentheses. Significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 
5% level; *** = significant at the 1% level. 

Mutual funds Hedge funds p value: 
difference 

Performance fee' (% of outperformance) 16.4 19.3 0.00*** 
(7.4) (3.8) 

Based on stochastic benchmark (% of total) 67.3 N/Ab 

Accrual frequency (days) 1.5 N/A 
(3.2) 

Crystallization frequency` (days) 198 N/A 
(154.2) 

High-water mark (% of total) 44.6 84.4 0.00*** 

Rolling HWM (% of HWM funds) 48.8 N/A 

HWM duration (years) 0.92 N/A 
(0.2) 

Hurdle (% of total) 15.7 N/Ab 

Cap (% total) 14.6 N/A 

Management fee (% of total net assets) 1.54 1.37 0.7 
(0.45) (0.42) 

Total expense ratio (% of total net assets)' 1.96 N/A 
(0.76) 

`Performance fee is defined as: a"TNA;,, _1"(r;, - rB, )' where a is the percentage performance fee, TNA;,, 
_, 

is the total net asset 

value of fund i at the last crystallization point t-1, r;, and rB, are the returns of the fund and the benchmark respectively between 

crystallization points 
t-1 and t. 
bAccording 

to discussions with practitioners, stochastic benchmarks are almost non-existent in hedge funds. Performance fees 

for hedge funds are almost always based on absolute returns, either with or without a hurdle. 
CThe frequency at which the APFs are actually crystallized (i. e. recorded as a payment) as opposed to accrued (put aside to 

cover potential payments, depending on what happens to a fund's share price in the future). 

`t Total expense ratio is for year 2003 (16% of observations) if available, otherwise for year 2002 (84% of observations). 
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Table 1.4 
Concentration of funds with APF within fund management complexes and 

portfolio management structure 
The sample includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and 
Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector 
Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector 
Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. Significance 
levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; *** = significant at 
the 1% level. 

Panel A: Concentration of APF funds within fund management companies 

Proportion of APF funds Fraction of fund complexes Number of funds within 
within complex (%) (%) complex (%) 

Avg. Std 

0 80 5.5 6.3 
1-25 5 19.5 14.7 
26-50 3 4.5 2.9 
51-75 2 12.0 11.8 
76-100 11 5.2 5.7 

Overall 100 6.2 7.5 

Panel B: Portfolio management structure" 

Non-APF APF funds 

Team managed (%) 23.8 14.6 

p-value: equal proportions 0.00 

a Portfolio management structure is not reported for 24% of the funds. 
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Table 1.6 
Performance of APF funds in bull and bear markets 

Performance; =c +A, " D; APF fund 
+, 3, " Management fee; + Controls +E; 

The cross-sectional regression is estimated for each month with all available funds in a given month from 1996: 1 to 2004: 12. 
The table shows the average coefficients (Fama and MacBeth (1973)) split by whether the average fund return was positive 
(bull market) or negative (bear market) in a given month. Performance is measured in percentage points per month in euros, 
both in terms of raw returns and returns in excess of category benchmark. The sample includes equity funds that are categorized 
by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro- 
Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, 
Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North America Mid/Small 
Cap Equity or Tech. /Media/Telecom Sector Equity. Control variables include dummies for investment categories and base 

currencies. t-statistics are reported in parentheses and significance levels are indicated as follows: *= statistical significance at 
the 10% level; ** = significant at the 5% level; *** = significant at the 1% level. 

Bull market Bear market 

Raw returns Excess ret. Raw returns Excess ret. 

Constant -2.63 1.65 3.72 -2.49 
(3.97)*** (2.56)** (4.78)*** (3.14)*** 

Management fee, -2.09 -0.10 2.72 0.13 
(3.43)*** (1.59) (4.52)*** (1.84)* 

Di"PF f°"d -1.21 -0.23 2.26 0.39 

(2.55)** (2.74)*** (4.63)*** (1.92)* 

Average R2 0.45 0.01 0.47 0.01 

Number of observations 176,821 169,807 147,251 144,866 

Obs. with APF funds 24,814 23,883 20,950 20,634 

Average number of funds 2,807 2,695 3,272 3,219 

Average number of APF funds 394 379 466 459 

Number of months 63 63 45 45 

Inv. category fixed effects Yes No Yes No 

Currency fixed effects Yes Yes Yes Yes 

51 



Table 1.7 
Performance and performance fees 

Performance; =c+ /30 " 
Dl"PF fund 

+ ß, " Management feel + Controls + E, 
The cross-sectional regression is estimated using OLS with robust (Huber/White/sandwich) standard errors. The sample 
consists of funds that existed throughout each period. Performance is measured in percentage points per month in euros. The 
sample includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern 
Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, 
Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, 
North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. Control variables include 
dummies for investment categories and base currencies. T-statistics are reported in parentheses and significance levels are 
indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; *** = significant at the 1% 
level. 

Dependent variable: 
Average monthly return One-factor monthly Three-factor monthly 

(%) alpha (%) alpha (%) 

Panel A: Performance (1996: 1-2000: 3) 
Constant 

Management fee, 

D; APF fund 

R2 
Number of observations 
Observations with APF funds 

Inv. category fixed effects 
Currency fixed effects 

1.28 2.04 
(5.75)*** (5.94)*** 

-0.03 -0.21 
(0.54) (2.05)** 

0.05 -0.25 
(0.79) (2.22)** 

0.45 0.17 
780 221 
107 25 

Yes Yes 
Yes Yes 

Panel B: Performance (2000: 4-2004: 12) 

Constant 0.36 -1.20 -1.10 
(5.70)*** ( 18.32)*** (12.03)*** 

Management fee; 
-0.01 0.00 -0.01 
(0.51) (0.09) (0.46) 

D, APF fund 
0.12 0.13 0.13 

(4.16)*** (4.32)*** (4.30)*** 

R2 0.64 0.27 0.45 
Number of observations 1,855 1,855 1,102 
Observations With APF funds 240 240 130 

Inv. category fixed effects Yes Yes Yes 

Currency fixed effects Yes Yes Yes 

Panel C: Performance (1996: 1 -2004: 12) 

Constant 1.75 -0.44 
(11.42)*** (1.95)* 

Management fee, 
-0.12 -0.14 

(3.56)*** (1.61) 

DAPF fund 0.09 0.04 
(2.23)** (0.49) 

R2 0.50 0.41 

Number of observations 554 218 

Observations with APF funds 74 26 

Inv. category fixed effects Yes Yes 

Currency fixed effects Yes Yes 



Table 1.8 
Risk and performance fees 

Risk; =c+ /30 " 
DAPF fang 

+ /31 " Management fee; + Controls + c; 
The cross-sectional regression is estimated using OLS with robust (Huber/White/sandwich) standard errors. The sample 
consists of funds that existed throughout each period. Performance is measured in basis points per month in euros. The sample 
includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe 
Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global 
Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North 
America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. Control variables include 
dummies for investment categories and base currencies. t-statistics are reported in parentheses and significance levels are 
indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; *** = significant at the 1% 
level. 

Dependent variable: 
Raw monthly One-factor model Three-factor model returns 

Std. Std. of residual Beta Std. of residual 

Panel A: Risk (1996: 1-2000: 3) 

Constant 9.13 7.26 0.76 
(18.43)*** (8.71)*** (7.42)*** 

Management fee; 
-0.07 -0.50 -0.05 
(0.69) (1.31) (0.90) 

D APF fund 
0.12 -0.49 -0.04 

(0.84) (1.71)* (1.07) 

R2 0.64 0.35 0.62 
Number of observations 780 221 221 
Obs. with APF funds 109 27 27 

Inv. cat. fixed effects Yes Yes Yes 
Currency fixed effects Yes Yes Yes 

Panel B: Risk (2000: 4-2004: 12) 

Constant 6.20 4.66 0.65 4.84 
(40.74)*** (37.12)*** (40.19)*** (24.73)*** 

Management fee, 
-0.11 -0.06 -0.02 -0.15 

(1.85)* (1.24) (3.06)*** (3.22)*** 

DAPFfund -0.52 -0.44 -0.03 -0.40 
(6.01)*** (6.07)*** (3.80)*** (5.91)*** 

R2 0.64 0.32 0.54 0.19 

Number of observations 1,855 1,855 1,855 1,102 

Obs. with APF funds 240 240 240 130 

Inv. cat. fixed effects Yes Yes Yes 

Currency fixed effects Yes Yes Yes 

Panel C: Risk (1996: 1- 2004: 12) 

Constant 9.49 5.22 0.66 
(25.36)*** (9.34)*** (9.51)*** 

Management fee, 
-0.32 -0.34 -0.04 

(2.99)*** (1.33) (1.54) 

D ArF Iona 
-0.37 -0.56 -0.03 , (3.03)*** (2.74)*** (1.70)* 

R2 0.67 0.39 0.72 

Number of observations 554 218 218 

Obs. with APF funds 74 26 26 

Inv. cat. fixed effects Yes Yes 

Currency fixed effects Yes Yes 
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Table 1.9 
Risk changing and moneyness of APF contract 

Risk change =c+ß" DAPF fund +)6,. Doutofthemoney change,., o ;, t ;. r 

+ out o 
2 

fthemoney 
.D 

permanent HWM 
+ /ý3 Rank. 

t+ Controls + c; t 
ý 

i, t 0 
The panel regression is estimated using GLS random effects. The sample includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. APF funds that are included have crystallization period of one year. Residual 
risk and tracking error is measured based on the performance fee benchmark. Rank applies to the first six months within investment category and ranges from 0 to 1. Control variables include dummies for investment categories, currencies, years, domicile country and registration countries. Risk change is measured as the percentage change of risk (measured at daily frequency) from the first six months to the last six months of year t. t-statistics are reported in parentheses and significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; *** = significant at the I% level. 
Dependent variable: Change in total risk Change in residual risk Change in tracking error 

Panel A: funds with fixed benchmark 

Constant 0.91 
(36.29)*** 

DAPF fund -0.02 
r. t (1.19) 

D outofthemoney 0.11 

ý .t (3.77)*** 

Doutofthemoney D permanentHWM -0.11 

ý i. t (2.97)*** 

Rankt 
, 

0.01 
(0.77) 

R2 0.633 
Number of observations 13,696 
Obs. with APF funds 499 
Number of funds 3,321 

Investment category fixed effects Yes 
Currency fixed effects Yes 
Year fixed effects Yes 
Domicile country fixed effects Yes 
Country of registration fixed effects Yes 

Panel B: funds with stochastic benchmark 

Constant 0.91 0.71 0.48 
(36.06)*** (2.82)*** (1.94)* 

DAPF fund -0.01 
j, (0.79) 

Dowofthemoney 0.06 0.00 0.01 
t. t (2.20)** (0.02) (0.26) 

Doutofthemoney D permanent HWM 0.01 0 0.02 

'. t i. t (0.19) (0.02) (0.35) 

Rank. 
t 

0.01 -0.05 -0.06 
(0.63) (0.79) (0.91) 

R2 0.638 0.42 0.386 
Number of observations 13,700 507 507 
Obs. with APF funds 513 507 507 
Number of funds 3,321 108 108 

Investment category fixed effects Yes Yes Yes 

Currency fixed effects Yes Yes Yes 

Year fixed effects Yes Yes Yes 

Domicile country fixed effects Yes Yes Yes 

Country of registration fixed effects Yes Yes Yes 
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Table 1.10 
Performance and moneyness of APF contract 

fund outofthemonev Performance during last 6m =c+ /30 " DAPF 
1t1t+, 

ß, D, 
t 

+ý Dout ofthemoney D permanent HWM 
+, 83 

- 
Rank. + Controls + £. 2 i, t e, t r, t r, t 

The panel regression is estimated using GLS random effects. The sample includes equity funds that are categorized by 
Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone 
Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global 
Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap 
Equity or Tech. /Media/Telecom Sector Equity. APF funds that are included have crystallization period of one year. Rank 
applies to the first six months within investment category and ranges from 0 to 1. Control variables include dummies for 
investment categories, currencies, years, domicile country and registration countries. t-statistics are reported in parentheses and 
significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; *** _ 
significant at the 1% level. 

Dependent variable: 
Average daily return (bps) One-factor daily alpha Three-factor daily alpha 

(bps) (bps) 

Panel A: funds with fixed benchmark 

Constant -5.27 0.08 -0.03 
(5.67)*** (12.65)*** (7.05)*** 

APF fund D 
1.17 0.00 0.00 

j. t (1.72)* (0.44) (0.76) 

outofthemoney D -1.38 0.02 0.02 
** i. t (1.28) (2.85)*** (2.01) 

Doutofthemoney DpermanentHWM -1.28 -0.01 0.00 

i. t 1"t (0.95) (0.83) (0.04) 

Rank. 
t 

5.02 0.03 0.02 
*** `' (16.06)*** (14.22)*** (7.62) 

R2 0.59 0.60 0.58 

Number of observations 13,696 10,972 7,539 

Obs. with APF funds 499 391 212 

Number of funds 3,321 3,271 2,048 

Investment category fixed effects Yes Yes Yes 

Currency fixed effects Yes Yes Yes 

Year fixed effects Yes Yes Yes 

Domicile country fixed effects Yes Yes Yes 

Country of registration fixed effects Yes Yes Yes 

Panel B: funds with stochastic benchmark 

Constant -4.81 0.08 -0.06 
(5.08)*** (12.87)*** (12.50)*** 

80 0 -0.01 0.00 
PF fund DtA . 

(1.15) (1.21) (0.95) 

52 -0 0.00 0.01 
oittofthemoney DU . (0.47) (0.50) (1.04) 

Doutofthemoney DpermanentHWM 

t0 
-0.77 
(0.60) 

0.01 
(1.63) 

0.01 
0.70) ( 

,, 

11 5 0.03 0.02 
Ranki, 

t 
. 

(16.29)*** (14.07)*** (7.52)*** 

R2 0.59 0.60 0.58 

Number of observations 13,700 10,969 7,618 
295 

Obs. with APF funds 513 398 
271 3 2,065 

Number of funds 3,321 , 

Investment category fixed effects Yes Yes Yes 
Yes 

Currency fixed effects Yes Yes 
Yes 

Year fixed effects 
Yes Yes 

Yes 
Domicile country fixed effects Yes Yes 

Yes 
Country of registration fixed effects Yes Yes 
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Table 1.11 
Change in performance fee structure between 2001 and 2002 

Probit model with robust standard errors (Huber/White/sandwich) where the dependent variable is a dummy variable that takes 
a value of one if the APF structure changed from year 2001 to 2002. The table reports coefficients for marginal effects, i. e. - 0.44 means that shorter or no HWM is 4.4% more likely if APF contract becomes 10 percentage points more out of the money 
at year end 2001. The sample includes equity funds with APF and HWM that are categorized by Morningstar as: Asia Equity, 
Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone 
Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan 
Equity, Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom 
Sector Equity. Moneyness of APF is estimated at the end of year 2001. Only funds with APF description in 2001 and 2002 from 
Fitzrovia are used. t-statistics are reported in parentheses and significance levels are indicated as follows: *= statistical 
significance at the 10% level; ** = significant at the 5% level; *** = significant at the 1% level. 

Change to 
Dependent variable: shorter HWM or Drop HWM 

no HWM 

Moneyness of PF contract at year end 2001, 

Number of observations 
Number of HWM changes 

-0.44 -0.23 
(3.29)*** (2.53)** 

200 200 
56 36 
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Table 1.12 
Performance and performance fees, 

robustness with respect to fund classification 
Performance; =c+ ß0 " DAPF fund +, 81 

. Management fee + Controls +,; 
The regression is estimated using OLS with robust (Huber/Wliiite/sandwich) standard errors. Performance is measured in basis 
points per month in euros. The sample includes equity funds belonging to fund families with one or more APF funds. The funds 
included are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe 
Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market 
Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North 
America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. Control variables include dummies for investment 
categories and base currencies. t-statistics are reported in parentheses and significance levels are indicated as follows: 
statistical significance at the 10% level; ** = significant at the 5% level; *** = significant at the 1% level. 

Dependent variable: 
Average monthly return One-factor monthly Three-factor monthly 

(%) alpha (%) alpha (%) 

Panel A: Performance (1996: 1-2000: 3) 
Constant 0.53 1.10 

(1.44) (3.30)*** 
Management fee, 0.01 -0.15 

(0.11) (1.11) 
Di Arr" fund 0.08 -0.19 

(1.00) (1.53) 

R2 0.44 0.31 
Total number of obs. 271 64 
Observations with APF funds 109 27 

Inv. category fixed effects Yes Yes 
Currency fixed effects Yes Yes 

Panel B: Performance (2000: 4-2004: 12) 

Constant -0.75 -1.87 -1.06 
(8.71)*** (25.60)*** (13.05)*** 

Management fee; 
-0.06 -0.05 -0.03 

(2.01)** (1.49) (1.05) 
DiAPF fund 

0.15 0.16 0.14 
(4.38)*** (4.62)*** (3.68)*** 

Ri 0.72 0.35 0.49 
Number of observations 658 658 360 
Observations with APF funds 240 240 130 

Inv. category fixed effects Yes Yes Yes 

Currency fixed effects Yes Yes Yes 

Panel C: Performance (1996: 1 -2004: 12) 

Constant -0.55 0.10 
(3.13)*** (0.60) 

Management fee; 
-0.06 0.05 
(1.12) (0.37) 

DrAPF fund 
0.05 -0.04 

(0.96) (0.47) 

R2 0.56 0.49 

Number of observations 170 64 

Observations with APF funds 74 26 

Inv. category fixed effects Yes Yes 

Currency fixed effects Yes Yes 
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Table 1.13 
Risk and performance fees, 

robustness with respect to fund classification 
Risk, =c+ ßo .Ll 

PF funs 
+, 81 . Management fee; + Controls + E; 

The cross-sectional regression is estimated using OLS with robust (Huber/White/sandwich) standard errors. The sample 
consists of funds that existed throughout each period. Performance is measured in basis points per month in euros. The sample includes equity funds belonging to fund families with one or more APF funds. The sample includes equity funds categorized by 
Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone 
Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global 
Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap 
Equity or Tech. /Media/Telecom Sector Equity. Control variables include dummies for investment categories and base 
currencies. t-statistics are reported in parentheses and significance levels are indicated as follows: 
*= statistical significance at the 10% level; ** = significant at the 5% level; *** = significant at the I% level. 

Dependent variable: 
Raw monthly One-factor model Three-factor model returns 

Std. Std. of residual Beta Std. of residual 

Panel A: Risk (1996: 1- 2000: 3) 
Constant 7.96 7.27 0.90 

(12.54)*** (10.29)*** (6.06)*** 
Management fee; 

-0.12 -0.19 -0.08 
(0.81) (0.46) (0.87) 

DA I PF fund 
0.24 -0.44 -0.04 

(1.50) (1.17) (0.64) 

R2 0.57 0.57 0.59 
Total number of obs. 271 64 64 
Obs. with APF funds 109 27 27 

Inv. cat. fixed effects Yes Yes Yes 
Currency fixed effects Yes Yes Yes 

Panel B: Risk (2000: 4-2004: 12) 
Constant 6.59 6.27 0.42 5.87 

(28.24)*** (25.86)*** (10.48)*** (31.28)*** 
Management fee; 

-0.18 -0.18 -0.02 -0.18 
(2.09)** (2.34)** (1.81)* (2.20)** 

DI APF fund 

-0.55 -0.42 -0.04 -0.42 
(5.27)*** (4.79)*** (4.27)*** (4.95)*** 

R2 0.65 0.33 0.60 0.19 
Number of observations 658 658 658 360 
Obs. with APF funds 240 240 240 130 

Inv. cat. fixed effects Yes Yes Yes 
Currency fixed effects Yes Yes Yes 

Panel C: Risk (1996: 1-2004: 12) 

Constant 7.30 6.35 0.60 
(11.57)*** (11.87)*** (7.17)*** 

Management fee; 
-0.31 -0.33 -0.06 

(2.19)** (1.17) (1.25) 

DAI'F fund 
-0.33 -0.45 -0.02 

(2.21)** (1.65) (0.82) 

R2 0.75 0.67 0.74 

Number of observations 170 64 64 

Obs. with APF funds 74 26 26 

Inv. cat. fixed effects Yes Yes 
Currency fixed effects Yes Yes 
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Table 1.14 
Risk changing and performance fees, 

robustness with respect to definition of total risk 
Change in APFfunrt outofthemoney outofthemoney DpermanentH! JM 

+ . Ra,, k. + Controls total risk; t =c+ý3o D; 
t +, ß, D +ý3Z D; 

; "t 3 r"t 
The panel regression is estimated using GLS random effects. The sample includes equity funds that are categorized by 
Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone 
Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global 
Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap 
Equity or Tech. /Media/Telecom Sector Equity. Control variables include dummies for investment categories, currencies, years, 
domicile country, registration countries and rank for the first six months within investment category. All performance fee funds 
that are included have crystallization period of one year. Risk change is measured as the percentage change of risk (measured at 
daily frequency) from the first six months to the last six months of year t. t-statistics are reported in parentheses and 
significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; *** _ 
significant at the I% level. 
Dependent variable is change in Std of returns in Std of residual Std of residual Std of residual from 
total risk measured as: base currency from AR(1) from MA(l) ARMA(l, l) 

Panel A: funds with fixed benchmark 

Constant 0.66 0.91 0.10 0.82 
(25.38)*** (36.58)*** (3.97)*** (32.85)*** 

APF fund D -0.02 -0.02 -0.02 -0.02 
i"t (1.13) (1.31) (1.34) (1.34) 

Do; tofthemoney D ; 
0.12 0.11 0.11 0.11 

i' (3.99)*** (3.84)*** (3.85)*** (3.95)*** 

outofthemoney Dpermanent HWM D -0.12 -0.11 -0.11 -0.11 
ý. t I. t (3.23)*** (3.08)*** (3.07)*** (3.16)*** 

Ranks 
1 

0.00 0.00 0.00 0.01 
(0.27) (0.56) (0.54) (0.64) 

R2 0.54 0.64 0.64 0.64 
Number of observations 13,696 13,696 13,696 13,696 
Obs. with APF funds 499 499 499 499 
Number of funds 3,321 3,321 3,321 3,321 

Investment category fixed effects Yes Yes Yes Yes 

Currency fixed effects Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes 

Domicile country fixed effects Yes Yes Yes Yes 

Country of registration fix. effects Yes Yes Yes Yes 

Panel B: funds with stochastic benchmark 

Constant 0.66 0.91 0.10 0.82 
(25.22)*** (36.28)*** (3.98)*** (32.82)*** 

DAPF fund 0.00 -0.01 -0.01 -0.01 
0 

1., (0.12) (0.60) (0.64) ) (0.5 

outofthemoney Dt 
0.06 
98)** (1 

0.06 
(2.16)** 

0.06 
(2.18)** 

0.06 
(2.09)** 

. 

Doutofthemoney DpermanentHWM 
i t t, 

-0.01 
(0 19) 

0.00 
(0.04) 

0.00 
(0.09) 

0.00 
(0.05) 

. . . 

Rank 0.00 0.00 0.00 0.00 
55) (0 sf (0.15) (0.46) (0.44) . 

R2 0.54 0.64 0.64 0.64 

Number of observations 13,700 13,700 13,700 13,700 
513 

Obs. with APF funds 513 513 513 
321 3 3,321 

Number of funds 3,321 3,321 , 

Investment category fixed effects Yes Yes Yes Yes 
Yes 

Currency fixed effects Yes Yes Yes 
Yes 

Year fixed effects Yes Yes Yes 
Y Yes 

Domicile country fixed effects Yes Yes es 
Yes 

Country of registration fix. effects Yes Yes Yes 
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Table 1.15 
Risk changing and performance fees, 

robustness with respect to sample 
APF fund outofthemoney outofthemoney permonentHWM Change in total risk; t=c +)3o " Di, + ý3, D, 

t+ 
ý3z Dt 

t" 
D11 + 8, - Rank;, + Controls 

The panel regression is estimated using GLS random effects. The sample in the first column contains only observations for 
years 2001,2002 and 2003 where exact fee description is available for APF funds. Sample two in the second column excludes 
APF funds with HWM. Both samples include equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan 
Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap 
Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, 
Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector 
Equity. Control variables include dummies for investment categories, years, domicile country, registration countries, currencies 
and rank for the first six months within investment category. All performance fee funds, that are included, have crystallization 
period of one year. Risk change is measured as the percentage change in standard deviation (measured at daily frequency) from 
the first six months to the last six months of year t. t-statistics are reported in parentheses and significance levels are indicated 

as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; *** = significant at the 1% level. 

Dependent variable: 
Change in total risk Change in total risk 

(APF funds with description) (HWM funds excluded 

Panel A: funds with fixed benchmark 

Constant 0.25 0.91 
(6.47)*** (36.39)*** 

D APF fund 0.00 -0.02 
` (0.05) (1.01) 

Doutofthemoney 
0.06 0.11 

*** i, r (1.17) (3.61) 

Doutofthemoney Dpermanent HWM -0.03 

0 1.1 (0.54) 

Rank; 0.04 0.01 
, (2.96)*** (0.64) 

R2 0.62 0.63 

Number of observations 5,335 13,558 

Obs. with APF funds 206 371 

Number of funds 2,684 3,285 

Investment category fixed effects Yes Yes 

Currency fixed effects Yes Yes 

Year fixed effects Yes Yes 

Domicile country fixed effects Yes Yes 

Country of registration fixed effects Yes Yes 

Panel B: funds with stochastic benchmark 

Constant 0.72 0.91 
(18.24)*** (36.16)*** 

-0.05 -0.02 APF fund D 14) (1 (1.02) 
t . 

0.11 0.07 
Doutojthemoney Di" (2 05)** (2.17)** 

,t 

Doutofthemon'y D permanent HWM 

, , 

0.00 

(0.06) 
, 

0.05 0.00 
RankI, (3.13)*** (0.43) 

R2 0.63 0.64 

Number of observations 5,334 13,543 
356 

Obs. with APF funds 205 
289 3 

Number of funds 2,677 , 

Investment category fixed effects Yes Yes 
Yes 

Currency fixed effects 
Yes 

Yes 
Year fixed effects 

Yes 
Yes 

Domicile country fixed effects Yes 
Yes 

Country of registration fixed effects Yes 
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Table 1.16 
Risk changing and performance fees, 

robustness with respect to estimation method 
Risk Cha11g2. =C+. DAPF fund 

+ Doutofthemoney + Doutofthemoney permanent HWM 
t"t o ;t 81 

;. t 2 t, t Di't +, (33 RartkI 
t+ 

Controls + E; 
The panel regression is estimated using different estimation methods. The sample includes equity funds that are categorized by Morningstar as: Asia Equity, Asia Ex. Japan Equity, Central and Eastern Europe Equity, Europe Large Cap Equity, Euro-Zone Large Cap Equity, Euro-Zone Mid Cap Equity, Finance Sector Equity, Global Emerging Market Equity, Global Equity, Global Equity Mid/Small Cap, Japan Equity, Life Sciences Sector Equity, North America Equity, North America Mid/Small Cap Equity or Tech. /Media/Telecom Sector Equity. Control variables include dummies for investment categories, years, domicile 
country, registration countries, currencies and rank for the first six months within investment category. All performance fee funds, that are included, have crystallization period of one year. Risk change is measured as the percentage change of risk (measured at daily frequency) from the first six months to the last six months of year t. T-statistics are reported in parentheses 
and significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; 
*** = significant at the 1% level. 

Dependent variable: Fund fixed effects Year cluster 
Investment category 

cluster 

Panel A: funds with fixed benchmark 

Constant -0.01 0.82 0.82 
(0.22) (11.42)*** (7.13)*** 

D APF fund -0.02 -0.02 ` (0.91) (0.82) 

Doutofthemoney 0.09 0.11 0.11 
` (2.77)*** (2.93)** (1.70) 

Aoutofthemoney . permanent HWM -0.05 -0.11 -0.1 1 

't ` (0.58) (2.57)** (2.25)** 

Rank 0.00 0.01 0.01 
,, (0.29) (0.30) (0.33) 

R2 0.64 0.63 0.63 
Number of observations 13,696 13,696 13,696 
Obs. with APF funds 499 499 499 
Number of funds 3,321 3,321 3,321 

Investment category fixed effects Yes Yes Yes 
Currency fixed effects Yes Yes Yes 
Year fixed effects Yes Yes Yes 
Domicile country fixed effects Yes Yes Yes 
Country of registration fixed effects Yes Yes Yes 

Panel B: funds with stochastic benchmark 

Constant 0.70 0.79 0.79 
(10.92)*** (15.09)*** (7.11)*** 

DAPF fund -0.01 -0.01 
,r (0.70) (1.04) 

Douýofýhemoney 0.08 0.06 0.06 

", (2.24)** (2.01)* (2.02)* 

Douiofthemoney D permanenlHWM D 
0.01 0.01 0.01 

i, ý,, (0.14) (0.22) (0.19) 

Rankt 
, 

0.00 0.01 0.01 
(0.02) (0.24) (0.25) 

R2 0.65 0.64 0.64 

Number of observations 13,700 13,700 13,700 

Obs. with APF funds 513 513 513 

Number of funds 3,321 3,321 3,321 

Investment category fixed effects Yes Yes Yes 

Currency fixed effects Yes Yes Yes 

Year fixed effects Yes Yes Yes 

Domicile country fixed effects Yes Yes Yes 

Country of registration fixed effects Yes Yes Yes 
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2. The Change in the Flow-Performance 
Relationship in the US Mutual Fund Industry 

2.1 Introduction 
It is now a well-established fact that mutual fund investors flock into high-performing funds 

but do not leave poorly performing funds (e. g. Ippolito 1992, Chevalier and Ellison 1997 and 

Sim and Tufano 1998). This relationship has been the subject of extensive research. The 

contribution of this chapter is to show that the relationship between net flows and 

performance has become stronger for all performance categories during the nineties 

compared to the previous two decades and to explore why this is the case. Figure 1 illustrates 

the result. It shows that there was little or no relationship between net flow and past 

performance during 1971-1990 except for the best-performing funds and that the 

relationship was much stronger for funds in all performance deciles during the nineties. With 

performance defined as a relative rank from zero (worst performance) to one (best 

performance), the average reward from a 0.01 increase in rank in the region above 0.8 was a 

0.9 percentage point increase in net flow during the period 1971-1990 and a 2.8 percentage 

point increase in the nineties. Furthermore, there is a significant relationship between net 

flows and past returns for the worst 20% performing funds during the nineties. A one point 

drop in rank in the region below 0.2 resulted in a net outflow of 0.7% during the nineties 

whereas there was no significant net outflow during the seventies and eighties. 

The explanation put forward here for this change is twofold. First, inflows into 

mutual funds have increased during the nineties (see Figure 2) and I show that the 

relationship between past returns and net flows for the best-performing funds is driven by 

increased inflows as opposed to decreased outflows. This is consistent with the idea that 

increased inflows have made the relationship between past performance and net flows 



steeper for the mid- and best-performing funds. A plausible explanation is that a majority of 

mutual fund investors are retail investors who spend limited time making investment 

decisions. They typically select funds mainly based on historical performance for a buy and 

hold strategy. '3 However, my finding does not rule out other explanations such that increased 

information and possibly better education have made investors more aware of past 

performance when selecting a fund. 

The second explanation has to do with transaction costs. Historically, the cost of 

investing in (front-end load) or withdrawing money from (back-end load) a mutual fund has 

been several percentage points, hence, making it costly to switch between funds. These costs 

have decreased from 1971 to 2002 (see Figure 2.3). Figure 3 shows that during this period 

total loads have decreased from an average of 6% to an average of 2%. It also shows that at 

the same time the amount of money transferred between funds has increased. I find support 

for this explanation by showing that there is a significant relationship between outflows and 

performance in the lowest performance quintile but no corresponding relationship for other 

performance quintiles. I also find that the relationship between net flows and performance in 

the lowest performance quintile is insignificant for funds that have back-end loads. Again, 

my results do not rule out other explanations, for example, that recent empirical evidence has 

made investors aware of the persistence among badly performing funds and that may also be 

why investors have started to leave the poorly performing funds. 

The convexity in the relationship between net flows and past performance has 

interesting economic implications. It can encourage mutual fund managers to take excessive 

risk in trying to generate star performance. The resulting high inflows for star performers 

increase the manager's revenues since the compensation scheme for mutual funds is usually 

expressed as a percentage of assets under management. Brown, Harlow and Starks (1996) 

and Chevalier and Ellison (1997) provide empirical evidence of this effect. The convex 

relationship also implies that investors are not taking into account the evidence of 

13 According to ICI (2001), households own three-quarters of all mutual funds' assets. Mutual fund investors "typically invest in 

mutual funds to meet retirement objectives and generally are not focused on short term market fluctuations" (ICI 2001). A 

further description of mutual fund investors can be found in ICI 1997. 
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performance persistence among the bad-performing funds (e. g. Hendricks, Patel and 

Zeckhauser 1993 and Carhart 1997). The results of this chapter show incentives for risk 

taking have decreased and indicate that investors are starting to make use of the evidence of 

performance persistence among poorly performing funds in their investment decisions. 

The convex relationship was initially documented by Ippolito (1992) and Gruber 

(1996). Further studies have investigated this relationship and found several factors that 

affect the relationship between net flows to past performance and/or affect net flows directly. 

Chevalier and Ellison (1997) and Huang, Wei and Yan (2006) show that the net flow to older 

funds is less convex and sensitive to past performance compared to young funds. Huang, 

Wei and Yan (2006) suggest that investors have better estimates about the distribution of 

returns for older funds and therefore do not react as strongly to performance in a single good 

year. They also show that the volatility of returns reduces both the convexity and sensitivity 

to past returns and suggest this is because volatile returns make it harder for investors to 

distinguish between manager talent and luck. Furthermore, they show that affiliation with 

fund families that have produced star funds, bigger parent family size and higher marketing 

expenses reduce the convexity of the net flow and performance relationship because they 

reduce search costs. Similarly, Sirri and Tufano (1998) show that net flows into 

top-performing funds with high fees are more sensitive to past performance and argue that 

high-fee funds spend more on marketing, and therefore good past returns are more visible to 

investors. 

In addition to the variables that affect the sensitivity and convexity of net flows to 

past performance, previous research has also identified factors that affect mutual fund net 

flows directly. Barber, Odean and Zheng (2005) show that front-end loads decrease flows 

while management fees and yearly distribution fees (12b-1) have no impact or even positive 

impact on flows. They suggest that investors are more sensitive to upfront transaction costs 

rather than less salient yearly fees. Nanda, Wang and Zheng (2002) demonstrate that a 

stellar-performing fund has a positive spillover effect on flows to other funds in the same 

family. Nanda, Wang and Zheng (2003) show that funds with multiple share classes attract 
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more inflows because they cater to a larger investor clientele. Bergstresser and Poterba 

(2002) investigate the impact of taxes and show that unrealized capital gains (tax overhang) 

and the tax burden of dividend and capital gains distributions have a negative impact on 

inflows. 

Theoretical papers have also addressed the net flow and performance relationship. 

Lynch and Musto (2003) construct a model in which fund managers are more likely to 

change strategy following bad performance. This removes persistence in bad returns while 

good returns do persist. Investors are aware of this and chase good-performing funds without 

leaving poorly performing funds. Berk and Green (2004) develop an equilibrium model that 

reconciles the general lack of performance persistence with the responsiveness of flows to 

past performance. They assume fund managers have different abilities that investors infer by 

observing past returns. Consequently money flows into funds with high returns/high-ability 

managers. But since there are decreasing returns to scale in the fund management industry 

there is no performance persistence in equilibrium. Similarly Huang, Wei and Yan (2006) 

assume that investors learn about managers' ability from past returns but they also assume 

that new investors face participation costs. If past returns are high enough such that expected 

gains are higher than the participation costs then new investors will generate extra inflow 

and this inflow will create a jump in the net flow and performance relationship. 

Finally, other explanations invoke investors' irrational behaviour. Goetzmann and 

Peles (1997) use data from a survey to show that investors' beliefs about past performance 

are biased upwards. They suggest that investors do not leave poorly performing funds 

because they believe these funds performed better than they actually did. 

The chapter proceeds as follows. Section 1 describes the data and variable 

definitions. Section 2 explains the empirical findings. Section 3 contains robustness tests and 

section 4 concludes. 
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2.2 Data 
The data come from two data sources: the CRSP Survivor-Bias-Free US Mutual Fund 

Database and the N-SAR forms that registered investment companies are required to file 

with the Securities and Exchange Commission (SEC) semi-annually. The advantage of using 

the N-SAR dataset over CRSP data is that it contains information about inflows and outflows 

separately, while only net flows can be computed from the total net assets (TNA) in the 

CRSP dataset. 

2.2.1 CRSP 
The sample consists of domestic growth and income equity funds over the period 1971 to 

2002. The funds must either be classified by Wiesenberger14 as "growth" (G), "growth and 

income" (G-I or I-G), or "maximum capital gains" (MCG) or defined by Investment 

Company Data, Inc. 15 (ICDI objective code) as "long-term growth" (LG) 
, "growth and 

income" (GI) or "aggressive growth" (AG)16. The sample definition is similar to Sim and 

Tufano (1998) and Lynch and Musto (2003). A second filter is also applied to reduce the 

probability of including funds that are not primarily equity funds. When information on 

stock weight is available I require total stock weights to be greater than or equal to 80%. 

Several variables are used for the empirical analysis. The dependent variable, net 

flow into fund j for period t, is defined as (TNAj,, - TNAj,, 
_, " 

(1 +rj, ) - merger;,, )/TNA1,, 
_, where 

TNA;,, is the total net assets of fund j at time t, r» is the net return of fund j for period t-1 to t 

and mergerj, r is the aggregate total net assets of funds that were merged into fund j during the 

period. Consistent with prior research, the unit of observation is a fund except when I am 

analysing fees. At that case the unit of observation is a share-class since fees are defined on a 

'' Wiesenberger, a division of Thomson Financial, provides data on mutual funds. The Wiesenberger classification is included 

in the CRSP Survivor-Bias-Free US Mutual Fund Database. 
" Investment Company Data, Inc. (ICDI) later became Standard and Poor's Micropal and is now a division of the McGraw-Hill 

Companies, Inc. 
16 There is no consistent classification available throughout the period so the Wiesenberger fund-type code is used until 1989. 

The Wiesenberger code from 1989 is then used for 1990-1991 and the ICDI's objective code is used from 1992 onwards. The 

Wiesenberger classifications of "growth", "growth and income" and "maximum capital gains" correspond to ICDI's 

classifications "long-term growth", "growth and income" and "aggressive growth" respectively. This classification does not 

have a large impact on the results since the main variables of interest are independent of the investment objective. 
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share class level. In the beginning of the nineties, a typical mutual fund started offering 

several share classes to investors with different types of fees. " 

Various control variables are also included that have either been shown to affect 

flows by previous studies and/or affect investors' buying decisions according to surveys: '8 

"Log of lagged total net assets" is included to control for the effect of fund size on 

percentage flows. "Flows to fund category" controls for flows that are caused by investment 

styles going in and out of favour. "Standard deviation of monthly returns" controls for fund 

risk. These variables are the same as the ones used by Sirri and Tufano (1998). 

Several variables control for fund costs. "Total loads" is a control for investors' 

reluctance to pay high upfront transaction costs (Barber, Odean and Zheng 2005). Similarly, 

"expenses" control for investors' reluctance to pay yearly expenses, both operating expenses 

and 12b-1 fees. The 12b-1 fees are used to pay distribution costs such as advertising and 

commissions to brokers that sell the fund. "Fee" is an aggregate measure of costs and is 

defined as yearly expenses plus one-seventh of the total maximum load (Sirri and Tufano 

1998). This assumes an average mutual fund holding period of seven years. It is constructed 

as the value-weighted average of the cost structure of different share classes when the fund is 

the unit of analysis. 

"Tax burden" controls for the tax impact of the fund' s distribution policy and is 

defined as rd-d;,, + Tg"gj, r + zucg"uj, t (Bergstresser and Poterba 2002), where rd is the personal 

marginal income tax rate for married joint filers with income in the same bracket as the 

median mutual fund investor; dj, t is the percentage dividend yield for fund class j in year t; zcg 

is the maximum long-term capital gains tax rate; gjt is the distributed capital gains in year t, 

expressed as percentage of beginning of year net asset value; zt«g is the effective tax rate on 

unrealized capital gains and is set equal to 10% (as in Bergstresser and Poterba 2002); and 

uJ . is the percentage unrealized capital gain or loss from t-1 to t. 

"An excellent overview of different share classes can be found in Nanda, Wang and Zheng 2003. 

See Capon, Fitzsimons and Prince 1996 and ICI 1997. 
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Two variables are used to control for fund family effects: "family size" and a 
dummy variable for a family that has produced a star fund. Family size, defined as the sum 

of TNA for all funds in a family for a given year, controls for flows that are related to 

better-known brand names of big mutual fund families. The dummy variable, "star family" 

controls for the positive spillover effect of a star fund on other funds within the same family, 

and takes a value of one if the fund' s family has a fund among the best 5% performing 

funds during that year within its investment category (Nanda, Wang and Zheng 2002). 

Two variables are used to control for manager-related effects. Investors cite the 

"manager' s tenure" at a fund as an important factor when buying a mutual fund (ICI 1997) 

and this variable is therefore included as a control variable. Similarly, a variable is included 

to capture reputation-related flows. This measure is defined as the past average yearly excess 

return(rfund - rmarket) for all funds in the CRSP dataset that this manager has been in charge of 

("manager' s reputation"). Alternatively, manager's reputation could be defined as the 

average alpha, but in order to get reasonable alpha estimates I require five years of monthly 

data. This requirement would reduce the dataset by two-thirds. However, the correlation 

between average alpha and average excess return is 0.57 so the latter should be a fair proxy 

for manager's reputation adjusted for risk. 

According to ICI (1997), investors also claim they consider "turnover" when 

choosing among mutual funds. Turnover is the yearly turnover ratio of the fund, defined as 

the minimum aggregate purchases of securities or aggregate sales of securities, divided by 

the average total net asset value of the fund. 

Age-related effects are controlled with a dummy variable that takes a value of one if 

the fund is younger than six years. This is to control for the fact that the flow-performance 

relationship is different for younger funds compared to older ones. The variable is defined in 

the same way as Chevalier and Ellison (1997) define it. 

Due to data limitations I am not able to include all the control variables for the 

whole sample period since some of the variables are only available in the CRSP dataset from 
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1993 onwards. To avoid influential outliers in the calculated net flows from the CRSP data. I 

winsorize the net flow variable at 0.5% level. This does not change the main results but it 

decreases the coefficient values by limiting the net flow observations from -80% to 652%. 

Summary statistics are presented in Table 1. Panel A shows that domestic equity 

mutual funds have grown considerably during the sample period. Both the number of funds 

have increased from 229 to 1,691 and total net assets (TNA) have grown from $40 billion to 

$1,144 billion over the whole period. According to industry totals (ICI 2004), the CRSP 

sample contains almost all US mutual funds in 1971 and about 90% in 2002, so the sample is 

a good representation of the population. Furthermore, the values for 1971-1991 are similar 

to the values reported by Sim and Tufano (1998). The third column of panel A shows 

number of classes. After 1992, many fund companies introduced multiple share classes per 

fund. Different share classes for the same fund are all claims on the same portfolio but they 

differ in terms of fee structure. In 2002, equity funds had two share classes on average. 

Panel B shows average net flows and total loads19 during 1971-1990 and 1991-2002 

which are the main variables and periods of interest for this paper. The mean net flow into a 

mutual fund was 8.7% during the first period and 18.7% during the latter period. The 

difference is highly statistically significant. The median net flow is lower in both periods but 

also statistically different. Figure 2.4 explains the difference between the two metrics. The 

distribution of net flows is highly skewed to the right, which reflects the high inflows of 

top-performing funds. Table 2.4 also shows that the fraction of positive net flows was higher 

during 1991-2002 compared to 1971-1990. Average total loads have decreased by half 

between the periods from 4% to 1.9%. The difference is even greater in terms of medians 

since more than half of the funds during the second period are without loads. Figure 2.5 

shows the distribution of total loads during the two periods. It shows that 36% of funds had 

total loads greater than 7% in the first period while only 1% of funds had such high loads in 

the latter period. 

19 Total loads are the sum of back- and front-end loads. 
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2.2.2 N-SAR 
Mutual funds are required to file N-SAR forms with the SEC on a semi-annual frequency. 

The N-SAR form contains 50 pages of questions about commissions paid to investment 

advisors, information on brokers, information on custodians, portfolio transactions, monthly 

redemptions and monthly sales, etc. This chapter uses 21,912 N-SAR filings spanning four 

years (1996-1999). These filings contain fund-level data on monthly redemptions and 

monthly sales. Monthly sales are split between new sales (86.2%), reinvestment of dividends 

and distribution (13.7%) and other sales (0.1%). 20 It enables me to estimate the flow- 

performance relationship separately for inflows and outflows. To the best of my knowledge, 

Bergstresser and Poterba (2002) are the only other authors that estimates the relationship 

between returns separately between in- and outflows. They use data for the 200 largest 

equity mutual funds over 1994-1998 and do not estimate the relationship separately for 

different performance quintiles. The N-SAR data are matched with the CRSP data in order to 

get information about returns, fees, turnover, etc. As a consistency check, the net flow values 

of the two datasets were compared. The comparison revealed that the correlation between 

yearly net flows from the CRSP dataset and net flows from N-SAR is 0.67 but the standard 

deviation of the net flows from N-SAR is five times greater. Part of this difference is because 

the computation of net flow calculated using CRSP data implicitly assumes that new inflows 

occur at the end of the period. Given the extensive use of the CRSP data in prior research, I 

reduce data errors by discarding all observations where the absolute difference between the 

calculated net flow between the N-SAR and the CRSP as a fraction of the CRSP net flow is 

greater than 0.5. The discarding does not affect the results for inflows except through the 

increased explanatory power and it does not change the sign of the coefficients for outflows, 

but some of the main coefficients become insignificant if observations that are more than 

65% different are included. 

Panel C in Table 1 contains summary statistics for the matched N-SAR data, and 

panel D shows comparison of the whole CRSP sample and the matched N-SAR data from 

20 This dataset was hand collected by Jonathan Reuter and used in Reuter 2006. 
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1996 to 1999. The comparison shows that the N-SAR dataset contains larger funds with 

higher net flows on average. These two datasets are similar along other dimensions with 22.6 

(21.8%) average returns, 1.5 (1.4%) average total fees, and 1.63 (1.94) classes per fund so 

the matched N-SAR sample is reasonably representative of the mutual fund industry. 

2.3 Empirical findings 
In order to analyse the relationship between flows and past performance I use a regression 

framework similar to Sirri and Tufano (1998) where yearly net flows at the fund level are 

explained using past year returns along with control variables. Each year the returns for all 

funds are ranked from zero to one within investment category. For example, if there are three 

"growth" funds in a given year, then the fund with the highest return will get rank equal to 1, 

the second highest will get 0.66 and the lowest will get 0.33. The rank is then split into three 

variables, the bottom performance quintile, the second-fourth performance quintiles and the 

top performance quintile. A fund that has a rank of 0.5 gets 0.2 in the bottom performance 

quintile, 0.3 in the second-fourth performance quintile and 0 in the top performance quintile. 

Splitting the rank between three variables enables analysis of the sensitivity to past 

performance for different performance quintiles. A higher coefficient on the fifth 

performance quintile compared to the coefficient on the second-fourth quintiles means that 

each percentage point above the 80th percentile generates higher inflows, on average, than 

the ones below. 

2.3.1 Change in the flow-performance relationship 
Table 2 shows the sensitivity of net flows to past performance for two periods, 1971-1990 

and 1991-2002. Comparison of the first two columns shows that the sensitivity to past 

returns is considerably higher for all quintiles during the nineties compared to the previous 

two decades. For example, a 10 percentage point increase in rank in the second-fourth 

performance quintile generated an average net flow of 1.8 percentage points during the 

former period but 4.5 in the latter. Similarly, the sensitivity of net flows to performance in 

the highest quintile almost tripled. The third regression tests specifically for the change in the 
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sensitivity with regards to past performance and shows that the change is positive and 

significant for all performance quintiles. Furthermore, the change for the highest 

performance quintile is significantly greater than the change for the other two. 

As a robustness check, I re-estimate the regression in Table 2.2 by ranking funds 

according to yearly risk-adjusted residual returns (aj + ýj ) from the four-factor Carhart 

(1997) model: 

Yet -r =a1 +, 87 

- 
(r -irjt)+ßJMB . 

SMB, +ßHML 
"HMLt +, ßýMD UMDt +e ý1ý 

where rj, t is the net return for fund j in year t, rf, is the compounded one-month t-bill returns 

in year t and rm,, is the market return for year t. SMB, and HML, are the Fama and French 

(1992) factors for year t and UMD, is the momentum factor for year t. 2' The coefficients are 

estimated yearly using the last five years of monthly data. Table 3 contains the results and 

they reveal a similar pattern as in the previous table, although the increase for the lowest 

quintile is not as large as in Table 2.2. Also, the estimated values of the highest quintile are 

lower. A plausible explanation is that requiring five years of data for parameter estimates 

biases the sample in favour of old funds and they have been shown to be less sensitive to 

past performance (Chevalier and Ellison 1997). Another explanation is that mutual fund 

investors, which are primarily households, are more concerned with raw returns within 

investment category rather than risk-adjusted returns. 

2.3.2 Inflows and outflows 
The explanation for the change in the flow-performance relationship put forth in this chapter 

is that increased inflows during the nineties have strengthened the relationship for the mid- 

and best-performing funds and decreased loads have made investors more willing to leave 

poorly performing funds. The purpose of this section is to test whether the relationship for 

the best-performing funds is driven by inflows and whether the relationship for the 

worst-performing funds is driven by outflows. In order to test for that, I estimate the 

21 The market return is the value-weighted market return from Nasdaq, AMEX and NYSE. The risk-free return is the yearly 

return from rolling over a one-month t-bill. Both the market return and the t-bill return are from the CRSP dataset. The SMB, 

HML and UMD factors are from Kenneth French's home page. 
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flow-performance relationship separately for in- and outflows. Inflow is defined as (nen: ' 

sales;., + reinvestment of dividends;,, + other salesj., )/TNAj,, 
_, and outflow is defined as 

redemptions;, t/TNA;,, _, where TNA.;,, 
_, 

is the total net assets for fund j at time t-1. Table 4 

shows the results of regressing inflows and outflows separately on past returns using the 

same control variables as before. The dataset only contains in- and outflow data from N-SAR 

for four years, 1996-1999, so the results give an indication of what might be explaining the 

change in the flow-performance relationship during the last three decades. Because of this, I 

include an estimation of the net flow-performance relationship using the CRSP and N-SAR 

data in the first two columns in Table 2.4 as a point of reference. The coefficient estimates 

are very similar between the first two columns. The biggest difference is between the 

coefficients for the highest quintile but they are still well within each others 95% confidence 

intervals so the difference is not statistically significant. These results validate the use of N- 

SAR in this context. 

The relationship between inflows and past returns is positive and significant for the 

top-performing funds. Therefore, the relationship between net flows and performance for the 

best-performing funds should be stronger in times of high average inflows, consistent with 

my previous finding that the relationship became steeper during the nineties compared to the 

seventies and eighties. Table 2.4 also shows that there is a negative and significant 

relationship between outflows and performance for the worst-performing funds, which 

confirms that the net flow-performance relationship for the worst-performing funds is driven 

by outflows. This result is consistent with Bergstresser and Poterba (2002) who show that 

inflows are positively related to past returns but the coefficient on outflows is negative but 

insignificant. However, they do not split returns by performance quintiles so our results are 

not directly comparable. 

If investors react to past performance by redeeming shares in funds with bad 

performance, then transaction costs should affect their activity. In the next section I test 

whether back-end loads affect the relationship. The N-SAR forms do not contain information 

on a share-class level so they cannot be used in this analysis. 

74 



2.3.3 Transaction costs 
If investors take transaction costs into account when making investment decisions then 

front-end load fees should make them more reluctant to chase past performance since the 

uncertain benefit of chasing past returns has to offset the upfront cost. Similarly, back-end 

loads should make investors reluctant to leave a fund. Table 2.5 shows the effect of front- 

and back-end loads on net flows. Since the fee structure of different share classes belonging 

to the same fund varies, the analysis is performed on a share-class level. The dataset from 

CRSP with total loads split into front-end and back-end loads is only available from 1993. 

From this year onwards the CRSP dataset becomes richer so I am able to control for 

fund-family, fund-manager and fund-age effects. Three regressions are estimated for 

robustness. The first regression is based on fund-class random effects, the second contains 

fund fixed effects and the third is based on performance overall as opposed to performance 

within category. 

The coefficients on the interaction between performance and front-end loads for 

MIDPERF and HIGHPERF are not statistically significant. The coefficient on LOWPERF is 

negative and statistically significant. Therefore, the results do not provide meaningful 

support for the idea that front-end loads keep investors from chasing past performance. 

The coefficient on the interaction between performance and back-end loads is 

negative and significant for the worst-performing funds (LOWPERF). Moreover, I cannot 

reject the hypothesis that the sum of the coefficient on LOWPERF and LOWPERF"Dummy 

for back-end load is equal to zero. Hence, investors are more reluctant to leave poorly 

performing funds with back-end loads. Table 2.5 also shows that investors are more willing 

to chase past returns for the best 80% performing fund classes if they have back-end loads. 

Barber, Odean and Zheng (2005) show a negative relationship between front-end 

loads and net flows during the period 1970 to 1999. My dataset does not contain front-end 

loads during this period but I do get a negative coefficient on total loads during the same 

period in an unreported regression using the base specification in Table 2.2. However, they 

do not interact loads with performance like I am doing in this section. 
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The coefficient on the star family dummy is negative and statistically insignificant. 

This is at odds with results in Nanda, Wang and Zheng (2002) who define a star fund using 

risk-adjusted returns. However, if I re-estimate the regression for the same period as they 

use, I do get a positive but insignificant coefficient. The results indicate that family size is an 

important magnet for flows. Furthermore, the manager's tenure is insignificant but 

manager's reputation is significantly positively related to flows in the first two regressions. 

The interaction term between a dummy variable for young funds and sensitivity to 

past performance controls for the fact that the sensitivity to past performance differs between 

young and old funds (Chevalier and Ellison 1997 and Huang, Wei, and Yan 2006). The 

interaction terms show that the sensitivity of net flows in the lowest performance quintile are 

less sensitive to past performance but more sensitive in the higher performance quintiles. 

This is consistent with prior evidence that the flow-performance relationship is more convex 

for younger funds. 

2.4 Robustness tests 

2.4.1 Raw returns vs. returns within investment objective 
A possible concern about the results is that investors do not compare funds within 

investment categories. Therefore, I re-estimate the model in Table 2.2 with funds that are 

ranked based on raw returns in each year. Table 2.6 presents the results which are very 

similar to the base case. 

2.4.2 Other decades 
This chapter shows that the relationship between net flows and past performance for the 

best-performing funds was stronger during the nineties compared to the previous two 

decades. I argue that the stronger relationship for the best-performing funds is due to higher 

inflows and the stronger relationship for the worst-performing funds is due to lower 

transaction costs. But since inflows have been increasing and transaction costs decreasing 

throughout the period, there should be a similar effect between the seventies and the eighties. 
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Table 2.7 and Table 2.8 present results where the net flow-performance relationship is 

estimated separately for the three decades. The results are consistent with the main result in 

the paper. Table 2.7 shows that the coefficient estimates of sensitivity of net flows with 

regards to past performance have increased monotonically for all performance quintiles 

except for the mid-performing funds between the seventies and eighties. Table 2.8 contains 

the same results where performance is defined as the residual returns (aj +ej,, ) from the 

four-factor model. Again, the estimated coefficients increase monotonically. 

2.4.3 Fund fixed effects 
In order to control for all fund-related effects that stay constant through time, I re-estimate 

the base case regression in Table 2.2 with fund fixed effects. Table 2.9 contains the results, 

which are very similar to the base case. 

2.4.4 Errors in N-SAR data 
Another concern that was mentioned earlier is the noise in the N-SAR data. I discard all 

observations where the ratio of the absolute difference between net flow calculated from the 

CRSP and N-SAR data divided by the flow from the CRSP data was greater than 0.5. Table 

2.10 contains regressions where the cut-off point is up to 0.8, i. e. more observations are 

included. The sensitivity of inflows to past performance in the highest performance quintile 

is significant and similar in all cases but the R2 falls rapidly as more observations are 

included, suggesting that they add noise. The results for outflows are similar but somewhat 

weaker. The coefficient on LOWPERF is negative in all cases but becomes insignificant as 

the threshold increases to 0.80. However, the R2 decreases to 0.3% at the same time, 

suggesting that the added data contains a lot of noise. 

2.5 Conclusion 
In this chapter I show that the flow-performance relationship in the US mutual fund industry 

became stronger during the nineties compared to the previous two decades. This finding is 
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robust to different definitions of performance and fund characteristics that remain constant 

over time. 

I put forward two explanations for this change. First, inflows into mutual funds have 

increased during the nineties and I show that the relationship between past returns and net 

flows for the best-performing funds is driven by increased inflows as opposed to decreased 

outflows. I also show that the estimated sensitivity of flows to past performance increased 

between the seventies, eighties and nineties. At the same time, the average inflows into 

mutual funds increased. This is consistent with the idea that increased inflows have made the 

relationship between past performance and net flows steeper for the mid- and 

best-performing funds. 

The second explanation has to do with transaction costs. Historically, the cost of 

investing in (front-end load) or withdrawing money from (back-end load) a mutual fund has 

been several percentage points, hence, making it costly to switch between funds. These costs 

have decreased from 1971 to 2002 and investors are more willing to leave a poorly 

performing fund that charges no back-end load. I find support for this explanation by 

showing that there is a significant relationship between outflows and performance in the 

lowest performance quintile but no corresponding relationship for other performance 

quintiles. I also find that the relationship between net flows and performance in the lowest 

performance quintile is stronger for funds that have no back-end load compared to other 

funds. 

The fact that the flow performance relationship has become stronger for all 

performance quintiles has at least two interesting implications. It decreases the implied risk 

incentive faced by portfolio managers and it shows that investors have become more willing 

to withdraw money from the worst-performing funds, contrary to what has been shown in 

studies for previous periods. 
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The flow-performance relationship 
Average net flow for ten deciles of mutual funds based on absolute returns. For each year funds are ranked according to 

absolute returns and grouped into ten deciles. The yearly flow for each decile is calculated as 
"" where Nis the number of funds in the decile, TNA1., is the total net assets for fund 
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i at time t and ri,, is the net return for fund class .i 
at time t. The figure shows average yearly flows for each decile. 
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Figure 2.2 
New sales for US mutual funds in billion USD 

Source: ICI 2004 
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Average maximum total loads and exchange sales 
Exchange sales per average fund size is the dollar value of mutual fund shares switched into funds within the same fund family 

(source: ICI 2004). Average maximum total loads are estimated for the whole sample of domestic growth and income equity 
funds used in this study, including funds without loads. 
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Table 2.1 
Summary statistics 

The sample includes funds belonging to open-ended US growth and income domestic equity mutual funds. The CRSP data are from the CRSP Survivor-Bias-Free US Mutual Fund Database. The N-SAR data are from the N-SAR forms, which registered investment companies are required file with the Securities and Exchange Commission semi-annually. The values in panel C and the last two columns in panel D are calculated after the N-SAR data were matched with the CRSP data. The values in the first 
two columns in panel D are calculated from the whole CRSP sample. 

Panel A: CRSP data 

Number of funds Number of fund Average no. of Total net assets 
classes classes per fund (billion USD) 

1971 229 229 1.00 40.2 
1981 199 199 1.00 29.3 
1991 705 705 1.00 252.2 
2002 1,691 3,476 2.06 1143.7 

Panel B: Growth and loads* 

Net flow Total load 
Mean Median Mean Median 

1971-1990 8.7% -6.8% 4.0% 4.5% 
1991-2002 18.7% -0.4% 1.9% 0.0% 

p-value for diff. 0.00 0.00 0.00 0.00 

Panel C: N-SAR data 

Number of fund Average no. of Total net assets Number of funds 
classes classes per fund (billion USD) 

1997 200 377 1.89 317.4 
1998 95 197 2.07 136.4 
1999 120 228 1.90 426.0 

Panel D: Comparison of N-SAR and CRSP data for 1996-1999 

CRSP N-SAR 
Mean St. dev. Mean St. dev. 

Net flow 15.4% 65.0% 25.8% 45.9% 

Return 22.6% 22.5% 21.8% 13.4% 

Total fees 1.5% 1.1% 1.4% 0.7% 

Fund size 1,289.5 5,081.1 2,155.0 7,114.8 

Classes per fund 1.63 1.00 1.94 1.17 

* All funds, including no-load funds 
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Table 2.2 
Parameter change between 1971-1990 and 1991-2002: 

fund-level data and ranking based on returns within investment category 
The sample includes open-ended US growth and income domestic equity mutual funds from 1971 to 2002. Dependent variable 
is the net flow of new money defined as (TNA,,, - TNA;,,. i-(I + r;,, ) - merger;,, )/TNAp_, where TNA;,, is the total net assets for fund 
j at time t, r;,, is the net return for fund j for period t-I to t and merger;,, is the aggregate total net assets of fund classes that 
were merged into fund j during the period. Rank is normalized from 0 to I and represents the percentile performance relative to 
other funds in year t-I within same investment category. The coefficients on fractional ranks are estimated using a piecewise 
linear regression framework for different quintiles. The bottom quintile (LOWPERF) is defined as Min(O. 2, Rank, 

_, 
), the 2nd- 

4th quintile is defined as Min(O. 6, Rank, 
_, - 

LOWPERF'), and the highest quintile (HIGHPERF) is defined as Max(O, Rank, ,- 
0.8). The regression is estimated using GLS random fund-effects. t-statistics are given in parentheses below the coefficient 
estimates and significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% 
level; *** = significant at the 1% level. 

Independent variable 1971-1990 1991-2002 1971-2002 
Intercept 0.058 -0.441 -0.05 

(0.33) (7.76)*** (0.18) 

LogTNA (t - 1) -0.037 0.017 0.008 
(6.85)*** (3.51)*** (1.83)* 

Flows to fund category (t) 0.173 -0.024 0.036 
(4.18)*** (0.55) (1.10) 

Std. dev. of monthly returns (t - 1) -0.209 0.682 0.238 
(0.54) (1.78)* (0.76) 

Fee (t - 1) -1.582 0.712 0.712 
(1.47) (0.75) (0.90) 

Tax burden (t - 1) 0.983 -0.381 -0.050 
(3.07)*** (2.05)** (0.32) 

Turnover (t - 1) 0.018 0.012 0.012 
(1.96)** (4.12)*** (4.34)*** 

Breakdown of RANK based on performance (t - 1) 

Bottom performance quintile (LOWPERF) -0.222 0.687 -0.126 
(1.47) (3.63)*** (0.52) 

2nd-4th performance quintile (MIDPERF) 0.178 0.449 0.197 
(5.49)*** (10.23)*** (3.84)*** 

Top performance quintile (HIGHPERF) 0.945 2.763 1.016 
(6.77)*** (14.99)*** (4.63)*** 

LOWPERF-Dummy for 1991-2002 0.776 
(2.69)*** 

MIDPERF-Dummy for 1991-2002 0.234 
(3.70)*** 

HIGHPERF-Dummy for 1991-2002 1.572 
(5.84)*** 

Number of observations 
4,352 8,827 13,179 

R2 11.2% 11.5% 11.6% 

Year fixed effects Yes Yes Yes 
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Table 2.3 
Parameter change between 1971-1990 and 1991-2002: 

fund-level data and ranking based on four-factor residual returns 
The sample includes open-ended US growth and income domestic equity mutual funds from 1971 to 2002. Dependent variable is the net flow of new money defined as (TNA;,, - TNA;,,., "(1 + r;,, ) - merger;,, )/TNA;,, 

_1 where TNA;,, is the total net assets for fund 
j at time t, r,, is the net return for fund j for period t-I to t and merger,, is the aggregate total net assets of fund classes that 
were merged into fund j during the period. Rank is normalized from 0 to I and represents the percentile performance relative to 
other funds in year t-1 based on four-factor residual returns. The coefficients on fractional ranks are estimated using a 
piecewise linear regression framework for different quintiles. The bottom quintile (LOWPERF) is defined as Min(O. 2, Rank,., ), 
the 2nd-4th quintile is defined as Min(0.6, Rank,., - LOWPERF) and the highest quintile (HIGHPERF) is defined as Max(0, 
Rank,., - 0.8). The regression is estimated using GLS random fund-effects. t-statistics are given in parentheses below the 
coefficient estimates and significance levels are indicated as follows: *= statistical significance at the 10% level; ** _ 
significant at the 5% level; *** = significant at the 1% level. 

Independent variable 1975-1990 1991-2002 1975-2002 
Intercept 

-0.137 -0.545 -0.327 
(1.54) (5.08)*** (2.74)*** 

LogTNA (t - 1) 
-0.016 0.047 0.039 

(2.32)** (5.79)*** (5.40)*** 

Flows to fund category (t) 0.161 0.043 0.079 
(2.21)** (0.60) (1.44) 

Std. dev. of monthly returns (t - 1) 1.669 0.463 0.592 
(2.97)*** (0.73) (1.14) 

Fee (t - 1) -1.507 2.620 2.382 
(0.91) (1.72)* (1.72)* 

Tax burden (t - 1) 0.727 0.086 0.404 
(1.44) (0.23) (1.32) 

Turnover (t - 1) 0.044 0.084 0.078 
(2.59)*** (4.70)*** (5.29)*** 

Breakdown of RANK based on four factor residual returns (t - 1) 

Bottom performance quintile (LOWPERF) 0.116 0.719 0.087 
(0.41) (2.31)** (0.20) 

2nd-4th performance quintile (MIDPERF) 0.120 0.337 0.101 

(2.04)** (4.70)*** (1.15) 

Top performance quintile (HIGHPERF) 0.575 2.142 0.688 

(2.41)** (7.20)*** (1.92)* 

LOWPERF"Dummy for 1991-2002 0.624 
(1.24) 

MIDPERF"Dummy for 1991-2002 0.227 
(2.11)** 

HIGHPERF"Dummy for 1991-2002 1.327 
(3.01)*** 

Number of observations 898 2,205 3,229 

R2 12.0% 14.0% 13.7% 

Year fixed effects Yes Yes Yes 
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Table 2.4 
The relationship for in- and outflows and performance 

The sample includes open-ended US growth and income domestic equity mutual funds from 1996 to 1999. Net flow is defined 
as (TNA,,, - TNA,,, 

_rr(l + rp) - merger;,, )/TNAp_i where TNA;,, is the total net assets for fund j at time t, r;., is the net return for fund 
j for period t-1 to t and merger;., is the aggregate total net assets of fund classes that were merged into fund j during the period. 
Inflow is defined as (new sales., + reinvestment of dividends,,, + other sales,, )/TNA;., 

_1 and outflow is defined as 
(redemptions;,, )/TNAj,, 

_, where TNAý,, 
_, 

is the total net assets for fund j at time t-1. Rank is normalized from 0 to I and 
represents the percentile performance relative to other funds within the same investment category in year t-1. The coefficients 
on fractional ranks are estimated using a piecewise linear regression framework for different quintiles. The bottom quintile 
(LOWPERF) is defined as Min(O. 2, Rank,., ), the 2nd-4th quintile is defined as Min(O. 6, Rank, 

_, - 
LOWPERF), and the highest 

quintile (HIGHPERF) is defined as Max(O, Rank,., - 0.8). The regression is estimated using GLS random fund-effects. t- 
statistics are given in parentheses below the coefficient estimates and significance levels are indicated as follows: *= statistical 
significance at the 10% level; ** = significant at the 5% level; *** = significant at the 1% level. 

Independent variable 

CRSP 

Net flow Net flow 
N-SAR 

Inflow Outflow 
Intercept -0.104 -0.095 0.461 0.746 

(0.36) (0.43) (1.16) (2.51)** 

LogTNA (t - 1) -0.034 -0.018 -0.049 -0.035 
(2.13)** (1.54) (2.08)** (1.66)* 

Flows to fund category (t) 0.470 0.381 0.069 -0.125 
(2.05)** (2.13)** (0.25) (0.75) 

Std. dev. of monthly returns (t - 1) -1.296 -2.289 5.363 6.149 
(0.55) (1.31) (1.64) (2.42)** 

Fee (t - 1) -1.660 -0.532 1.323 0.015 
(0.37) (0.16) (0.20) (0.00) 

Tax burden (t - 1) 1.442 1.893 3.135 1.067 
(1.00) (1.73)* (1.60) (0.75) 

Turnover (t - 1) 0.003 0.003 0.004 0.000 
(0.84) (1.19) (0.71) (0.00) 

Breakdown of RANK based on performance (t - 1) 

Bottom performance quintile (LOWPERF) 0.535 0.613 -0.884 -2.109 
(0.61) (0.91) (0.79) (2.90)*** 

2nd-4th performance quintile (MIDPERF) 0.609 0.410 0.208 -0.006 
(3.51)*** (3.11)*** (0.93) (0.04) 

Top performance quintile (HIGHPERF) 3.790 2.806 3.489 0.577 
(4.85)*** (4.61)*** (3.72)*** (1.03) 

Number of observations 426 426 426 426 

R2 24.0% 25.7% 10.4% 7.9% 

Year fixed effects Yes Yes Yes Yes 
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Table 2.5 
Transaction costs and the flow-performance relationship 

The sample includes fund classes belonging to open-ended US growth and income domestic equity mutual funds from 1971 to 
2002. Dependent variable is the net flow of new money defined as (77VA;,, - TVA,,, 

-,. (1 + r;,, ) - rnerger;,, )/TNA;,, 
_, where 77VA,,, is 

the total net assets for class j at time t, rp is the net return for class j for period t-I to t and merger;., is the aggregate total net 
assets of classes that were merged into class j during the period. Rank is normalized from 0 to I and represents the class 
percentile performance relative to other classes within the same investment category (first two columns) and overall (third 
column) in year t-1. The coefficients on fractional ranks are estimated using a piecewise linear regression framework for 
different quintiles. The bottom quintile (LOWPERF) is defined as Min(O. 2, Rank, 

_, 
), the 2nd-4th quintile is defined as Min(O. 6, 

Rank, 
_, - 

LOWPERT), and the highest quintile (HIGHPERF) is defined as Max(O, Rank,., - 0.8). The regression in the first 
column is estimated using GLS random fund-effects. The regression in the second column is estimated using OLS with fund 
and year fixed effects. The regression in the third column is estimated using GLS random fund-effects. t-statistics are given in 
parentheses below the coefficient estimates and significance levels are indicated as follows: *= statistical significance at the 
10% level; ** = significant at the 5% level; *** = significant at the 1% level. 

Independent variable Within category Raw return 
Intercept 0.154 0.514 0.082 

(3.01)*** (6.53)*** (1.59) 
LogTNA (t - 1) -0.140 -0.152 -0.139 

(35.87)*** (36.43)*** (35.80)*** 
Flows to fund category (t) 0.161 0.129 0.248 

(6.18)*** (4.03)*** (9.51)*** 
Std. dev. of monthly returns (t - 1) -0.474 -1.544 -0.376 

(1.70)* (3.85)*** (1.34) 

Expense (t - 1) -4.532 -2.315 -4.735 
(4.38)*** (1.81)* (4.60)*** 

Total load (t - 1) 0.350 1.248 0.474 
(0.69) (2.87)*** (0.94) 

Tax burden (t - 1) -0.749 -0.716 -1.443 
(3.93)*** (3.16)*** (7.44)*** 

Turnover (t - 1) 0.004 0.001 0.004 
(1.22) (0.19) (1.17) 

Star Family dummy (t - 1) -0.010 -0.015 -0.013 
(0.83) (0.94) (1.04) 

LogFamilyTNA (t - 1) 0.037 0.010 0.037 
(10.09)*** (1.45) (10.29)*** 

Manager' s Tenure at the fund (t - 1) -0.002 -0.002 -0.002 
(1.03) (0.91) (1.13) 

Manager' s Reputation (t - 1) 0.286 0.256 0.064 
(5.22)*** (3.77)*** (1.13) 

Breakdown of RANK based on performance (t - 1) 

Bottom performance quintile (LOWPERF) 0.777 0.672 0.959 

(4.40)*** (3.30)*** (5.38)*** 

2nd-4th performance quintile (MIDPERF) 0.268 0.253 0.333 

(4.77)*** (3.96)*** (5.92)*** 

Top performance quintile (HIGHPERF) 1.855 1.568 2.306 
** (7.76)*** (5.77)*** (9.37)* 

LOWPERF"Dummv for front-end load -0.383 
** 

-0.326 
84 * 1 

-0.439 
37)** (2 (2.05) ( . ) . 

MIDPERF'Dummv for front-end load 0.058 
82 0 

0.097 
(1 26) 

0.073 
(1.02) ) ( . . 

045 0 -0.052 -0.018 
HIGHPERF'Dummv for front-end load . 

(0.15) (0.16) (0.06) 

510 -0 -0.583 -0.659 
LOWPERF Dummv for back-end load . 

(3.21)*** (3.54)*** (4.16)*** 

0.231 0.298 0.313 
MIDPERF Dummv for back end load 

(3.29)*** (3.89)*** (4.46)*** 

681 1 1.757 1.511 
HIGHPERF'Dummv for back end load . 

(5.40)*** (5.20)*** (4.83)*** 

-0.159 -0.252 -0.225 
LOWPERF'Dummv for funds vouneer than six years 

(1.28) (1.74)* (1.80)* 

366 0 0.345 0.428 
MIDPERF'Dummv for funds vounuer than six years . 

(5.87)*** (4.85)*** (6.86)*** 

0.899 0.971 0.553 
HIGHPERF'Dummv for funds vouneer than six years 

(3.35)*** (3.19)*** (2.06)** 

031 20 20,031 20,031 
Number of observations 

2 
, 

o 18.3 /o 42.0% 19.1% 
R Yes Yes Yes 
Year fixed effects No Yes No 
Fund fixed effects 
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Table 2.6 
Parameter change between 1971-1990 and 1991-2002: 

fund-level data and ranking based on raw returns 
The sample includes open-ended US growth and income domestic equity mutual funds from 1971 to 2002. Dependent variable 
is the net flow of new money defined as (TNAJ., - TNA;,, 

_, *(1 + rj., ) - merger;., )/TNA,., 1 where TNA,, is the total net assets for fund 
j at time 1, rj., is the net return for fund j for period t-I to t and merger., is the aggregate total net assets of funds that were 
merged into fund j during the period. Rank is normalized from 0 to I and represents the percentile performance relative to other 
funds in the same year based on raw returns. The coefficients on fractional ranks are estimated using a piecewise linear 

regression framework for different quintiles. The bottom quintile (LOWPERF) is defined as Min(0.2, Rank,., ), the 2nd-4th 

quintile is defined as Min(0.6, Rank, 
_, - 

LOWPERF) and the highest quintile (HIGHPERF) is defined as Max(0, Rank,., - 0.8). 
The regression is estimated using GLS random fund-effects. t-statistics are given in parentheses below the coefficient estimates 
and significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% level; 
*** = significant at the 1% level. 

Independent variable 1971-1990 1991-2002 1971-2002 
Intercept 0.037 -0.405 -0.126 

-(0.21) (7.00)*** -(0.46) 

LogTNA (t - 1) -0.036 0.016 0.007 
(6.74)*** (3.35)*** (1.62) 

Flows to fund category (t) 0.128 0.079 0.100 
(3.10)*** (1.80)* (3.06)*** 

Std. dev. of monthly returns (t - 1) -0.229 0.507 0.114 
(0.59) (1.31) (0.36) 

Fee (t - 1) -1.724 0.510 0.535 
(1.60) (0.54) (0.68) 

Tax burden (t - 1) 0.863 -0.634 -0.312 
(2.63)*** (3.39)*** (1.96)** 

Turnover (t - 1) 0.018 0.012 0.012 
(1.91)* (4.10)*** (4.30)*** 

Breakdown of RANK based on raw returns (t - 1) 

uintile (LOWPERF) erformance tt B -0.074 
0.621 0.017 

q om p o (0.50) (3.25)*** (0.07) 

uintile (MIDPERF) nce f h 4 d 0.156 0.488 0.183 
q orma per t 2n - (4.79)*** (11.07)*** (3.57)*** 

Top performance quintile (HIGHPERF) 1.026 2.932 
*** 

1.144 
*** (7.03)*** (15.66) (5.03) 

LOWPERF"Dummy for 1991-2002 
0.556 

** (1.96) 

MIDPERF"Dummy for 1991-2002 0.292 
(4.60)*** 

HIGHPERF"Dummy for 1991-2002 1.585 
(5.74)*** 

Number of observations 
4,352 8,827 13,179 

R2 
11.0% 12.4% 12.5% 

Yes Yes Yes 
Year fixed effects 
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Table 2.7 
Parameter change between 1971-1980,1981-1990 and 1991-2002: 

fund-level data and ranking based on returns within investment category 
The sample includes open-ended US growth and income domestic equity mutual funds from 1971 to 2002. Dependent variable 
is the net flow of new money defined as (TNA;,, - TNA;,,., -(1 + rp) - merger,, )/TNA;,, 

_1 where TNA;,, is the total net assets of fund j 
at time t, r1, is the net return for fund j for period t-I to t and merger, is the aggregate total net assets of funds that were 
merged into fund j during the period. Rank is normalized from 0 to I and represents the percentile performance relative to other 
funds in year t-I within the same investment category. The coefficients on fractional ranks are estimated using a piecewise 
linear regression framework for different quintiles. The bottom quintile (LOWPERF) is defined as Min(O. 2, Rank, 

_, 
), the 2nd- 

4th quintile is defined as Min(0.6, Rank, 
_, - 

LOWPERF) and the highest quintile (HIGHPERF) is defined as Max(O, Rank, 
_] - 0.8). The regression is estimated using GLS random fund-effects. t-statistics are given in parentheses below the coefficient 

estimates and significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% 
level; *** = significant at the 1% level. 

Independent variable 1971-1980 1981-1990 1991-2002 1971-2002 
Intercept 0.020 0.091 -0.177 0.007 

(0.13) (1.14) (2.81)*** (0.03) 

LogTNA (t - 1) -0.030 -0.035 0.014 0.013 
(3.81)*** (4.48)*** (3.31)*** (3.02)*** 

Flows to fund category (t) 0.132 0.210 -0.049 0.034 
(2.46)** (3.60)*** (1.05) (1.03) 

Std. dev. of monthly returns (t - 1) 0.337 -0.220 0.435 0.128 
(0.62) (0.42) (1.21) (0.41) 

Fee (t - 1) 1.589 1.592 2.575 3.181 
(0.80) (0.72) (2.58)*** (3.43)*** 

Tax burden (t - 1) -0.281 -0.512 -0.832 -1.094 
(1.07) (2.01)** (2.43)** (4.21)*** 

Turnover (t - 1) 1.393 0.792 -0.486 -0.029 
(2.85)*** (1.89)* (2.68)*** (0.18) 

Breakdown of RANK based on performance (t - 1) 
Bottom performance quintile (LOWPERF) -0.004 0.028 0.011 0.011 

(0.25) (2.36)** (3.87)*** (4.22)*** 

2nd-4th performance quintile (MIDPERF) -0.302 -0.128 0.751 -0.190 
(1.63) (0.58) (3.93)*** (0.52) 

Top performance quintile (HIGHPERF) 0.084 0.251 0.492 0.116 

(1.97)** (5.51)*** (10.99)*** (1.42) 

LOWPERF-Dummy for 1981-1990 1.255 
(3.63)*** 

MIDPERF"Dummy for 1981-1990 0.098 
(0.20) 

HIGHPERF-Dummy for 1981-1990 0.132 
(1.26) 

LOWPERF-Dummy for 1991-2002 -0.445 
(1.01) 

MIDPERF"Dummy for 1991-2002 0.852 
** (2.13) 

HIGHPERF"Dummy for 1991-2002 
0.311 

*** (3.45) 

712 1 2,640 8,161 13,179 
Number of observations , 

2 11.6% 11.1% 12.3% 11.9% 
R 

Year fixed effects 
Yes Yes Yes Yes 
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Table 2.8 
Parameter change between 1971-1980,1981-1990 and 1991-2002: 
fund-class data and ranking based on four-factor residual returns 

The sample includes open-ended US growth and income domestic equity mutual funds from 1971 to 2002. Dependent ý ariable is the net flow of new money defined as (NN;,, - TNA;,, 
_, -(I + rj, ) - merger;,, )/77VA;,,., where TNA;,, is the total net assets of fund j 

at time t, r,;, is the net return for fund j for period t-I to t and merger, is the aggregate total net assets of funds that were 
merged into funds j during the period. Rank is normalized from 0 to 1 and represents the percentile performance relative to 
other funds in year t-I based on four-factor residual returns. The coefficients on fractional ranks are estimated using a 
piecewise linear regression framework for different quintiles. The bottom quintile (LOWPERF) is defined as Min(0.2, Rank,., ), 
the 2nd-4th quintile is defined as Min(0.6, Rank, 

_, - 
LOWPERF) and the highest quintile (HIGHPERF) is defined as Max(0, 

Rank,., - 0.8). The regression is estimated using GLS random fund-effects. t-statistics are given in parentheses below the 
coefficient estimates and significance levels are indicated as follows: *= statistical significance at the 10% level; ** _ 
significant at the 5% level; *** = significant at the 1% level. 

Independent variable 1975-1980 1981-1990 1991-2002 1975-2002 
Intercept -0.478 -0.003 -0.450 -0.141 

(3.05)*** (0.02) (4.19)*** (0.93) 

LogTNA (t - 1) 0.018 -0.025 0.051 0.044 
(1.30) (1.53) (6.17)*** (5.84)*** 

Flows to fund category (t) 0.337 0.007 0.042 0.072 
(3.14)*** (0.08) (0.58) (1.32) 

Std. dev. of monthly returns (t - 1) 3.822 0.665 0.378 0.507 
(3.66)*** (0.71) (0.60) (0.97) 

Fee (t - 1) 10.463 -5.556 4.919 4.581 
(2.13)** (1.22) (2.70)*** (2.74)*** 

Tax burden (t - 1) -0.079 -0.576 -1.022 -0.582 
(0.18) (1.03) (1.58) (1.33) 

Turnover (t - 1) 2.694 0.269 0.227 0.446 
(2.88)*** (0.48) (0.61) (1.46) 

Breakdown of RANK based on four factor residual returns (t - 1) 
Bottom performance quintile (LOWPERF) 0.091 0.065 0.082 0.076 

(1.79)* (2.83)*** (4.58)*** (5.18)*** 

2nd-4th performance quintile (MIDPERF) -0.733 0.235 0.747 -0.683 
(1.85)* (0.69) (2.40)** (0.85) 

Top performance quintile (HIGHPERF) 0.023 0.122 0.328 0.008 
(0.29) (1.82)* (4.56)*** (0.05) 

LOWPERF"Dummy for 1981-1990 0.743 
(1.10) 

MIDPERF"Dummy for 1981-1990 1.081 
(1.17) 

HIGHPERF"Dummy for 1981-1990 0.130 
(0.66) 

LOWPERF"Dummy for 1991-2002 -0.152 
(0.19) 

MIDPERF"Dummy for 1991-2002 1.419 
(1.67)* 

HIGHPERF"Dummy for 1991-2002 0.316 
(1.76)* 

Number of observations 288 736 2,205 3,229 

R2 32.5% 10.2% 14.2% 14.2% 

Year fixed effects Yes Yes Yes Yes 
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Table 2.9 
Parameter change between 1971-1990 and 1991-2002: 

fund-level data, ranking based on returns within investment category and 
estimation includes fund-fixed effects 

The sample includes open-ended US growth and income domestic equity mutual funds from 1971 to 2002. Dependent variable 
is the net flow of new money defined as (TNA;,, - TNA,., 

_, -(1 + r,, ) - merger;,, )/TNA,,,. i where TNA,,, is the total net assets for fund 
j at time t, r;,, is the net return for fund j for period t-1 to t and merger, is the aggregate total net assets of fund classes that 
were merged into fund j during the period. Rank is normalized from 0 to I and represents the percentile performance relative to 
other funds in year t-I within the same investment category. The coefficients on fractional ranks are estimated using a 
piecewise linear regression framework for different quintiles. The bottom quintile (LOWPERF) is defined as Min(O. 2, Rank, 

_, 
), 

the 2nd-4th quintile is defined as Min(O. 6, Rank, 
_, - 

LOWPERF), and the highest quintile (HIGHPERF) is defined as Max(O, 
Rank,., - 0.8). The regression is estimated using OLS with fund-fixed effects. t-statistics are given in parentheses below the 
coefficient estimates and significance levels are indicated as follows: *= statistical significance at the 10% level; ** _ 
significant at the 5% level; *** = significant at the 1% level. 

Independent variable 1971-1990 1991-2002 1971-2002 
Intercept 0.264 -0.42 -0.073 

(1.44) (4.06)*** (0.26) 

LogTNA (t - 1) 
-0.089 0.133 0.036 

(9.31)*** (9.76)*** (4.73)*** 

Flows to fund category (t) 0.165 -0.008 0.057 
(3.92)*** (0.16) (1.66)* 

Std. dev. of monthly returns (t - 1) 
-0.549 -0.720 -0.684 
(1.08) (1.10) (1.58) 

Fee (t - 1) -0.899 4.672 3.259 
(0.59) (2.86)*** (3.11)*** 

Tax burden (t - 1) 1.092 0.215 0.370 
(3.23)*** (0.89) (1.96)* 

Turnover (t - 1) 0.006 0.020 0.022 
(0.48) (1.84)* (2.65)*** 

Breakdown of RANK based on performance (t - 1) 

Bottom performance quintile (LOWPERF) -0.116 0.396 -0.202 
(0.73) (1.75)* (0.80) 

2nd-4th performance quintile (MIDPERF) 0.137 0.367 0.170 
(4.05)*** (7.18)*** (3.22)*** 

Top performance quintile (HIGHPERF) 0.773 2.189 1.000 
(5.35)*** (10.09)*** (4.43)*** 

LOWPERF"Dummy for 1991-2002 0.691 
(2.24)** 

MIDPERF"Dummy for 1991-2002 0.221 
(3.30)*** 

HIGHPERF"Dummy for 1991-2002 1.200 
(4.22)*** 

Number of observations 
4,352 8,827 13,179 

R2 13.0% 13.0% 11.0% 

Year fixed effects Yes Yes Yes 

Fund fixed effects Yes Yes Yes 
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Table 2.10 
The relationship for in- and outflows and performance 

robustness with respect to errors in the N-SAR data 
The sample includes open-ended US growth and income domestic equity mutual funds from 1996 to 1999. Net flow is defined 
as (TNA;,, - TNA;,, 

_, "(1 + rj,, ) - merger;,, )/TNA;,, 
_i where TNA;,, is the total net assets for fund j at time t, r,, is the net return for fund 

j for period t-I to t and merger;,, is the aggregate total net assets of fund classes that were merged into fund j during the period. 
Inflow is defined as (new sales,, + reinvestment of dividends;., + other sales;,, )/TNAA,, 

_, and outflow is defined as 
(redemptionsl,, )/TNA,,, , where TNA,,, is the total net assets for fund j at time 1. Rank is normalized from 0 to I and represents the 
percentile performance relative to other funds in year t-1. The coefficients on fractional ranks are estimated using a piecewise 
linear regression framework for different quintiles. The bottom quintile (LOWPERF) is defined as Min(0.2, Rank,., ), the 2nd- 
4th quintile is defined as Min(0.6, Rank, 

_, - 
LOWPERF), and the highest quintile (HIGHPERF) is defined as Max(0, Rank,., - 0.8). The regression is estimated using GLS random fund-effects. t-statistics are given in parentheses below the coefficient 

estimates and significance levels are indicated as follows: *= statistical significance at the 10% level; ** = significant at the 5% 
level; *** = significant at the 1% level. 

Independent variable 0.50 
Inflow 

0.65 0.80 0.5 
Outflow 

0.65 0.80 
Intercept 0.461 0.117 2.884 0.746 0.182 2.051 

(1.16) (0.30) (3.67)*** (2.51)** (0.54) (3.05)*** 

LogTNA (t - 1) -0.049 -0.051 -0.214 -0.035 -0.027 -0.112 
(2.08)** (2.10)** (2.94)*** (1.66)* (1.28) (1.78)* 

Flows to fund category (t) 0.069 0.612 0.033 -0.125 0.353 0.107 
(0.25) (2.13)** (0.11) (0.75) (1.49) (0.44) 

Std. dev. of monthly returns (t - 1) 5.363 7.321 -8.323 6.149 9.218 -2.675 
(1.64) (2.26)** (1.48) (2.42)** (3.31)*** (0.58) 

Fee (t - 1) 1.323 2.035 -9.821 0.015 0.724 -13.224 
(0.20) (0.30) (0.48) 0.00 (0.12) (0.75) 

Tax burden (t - 1) 3.135 5.599 6.394 1.067 3.052 2.218 
(1.60) (2.85)*** (2.08)** (0.75) (1.83)* (0.88) 

Turnover (t - 1) 0.004 0.003 -0.002 0.000 0.001 -0.002 
(0.71) (0.91) (0.53) 0.00 (0.23) (0.54) 

Breakdown of RANK based on returns (t - 1) 
Bottom performance quintile (LOWPERF) -0.884 -1.031 -1.774 -2.109 -1.523 -1.508 

(0.79) (0.95) (1.34) (2.90)*** (1.69)* (1.40) 

2nd-4th performance quintile (MIDPERF) 0.208 0.323 0.132 -0.006 0.034 -0.034 
(0.93) (1.42) (0.46) (0.04) (0.18) (0.15) 

Top performance quintile (HIGHPERF) 3.489 3.549 3.005 0.577 0.733 0.389 

(3.72)*** (3.70)*** (2.85)*** (1.03) (0.92) (0.45) 

Number of observations 426 539 658 426 539 658 

R2 10.4% 9.4% 0.8% 7.9% 6.6% 0.3% 

Year fixed effects Yes Yes Yes Yes Yes Yes 
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3. Price Efficiency and Short Selling* 

3.1 Introduction 
Price efficiency is defined as the degree to which stock prices reflect all available 

information, both timely and accurately. This chapter studies whether short-sale constraints 

affect the efficiency of stock prices around the world. We use a dataset collected from 

several custodians, with over 85.7 million lending supply postings and 46.4 million lending 

transactions from January 2004 to June 2006. This information is available for 17,015 

individual stocks in 26 markets and covers lending supply and actual lending transactions of 

more than 90% of global stocks measured by market capitalization. For each of these stocks 

and for each week in our sample, we compute two measures of short-sale constraints: the 

supply of shares available for short-selling and the borrowing fee. Our main findings are as 

follows. First, short-sale constraints are associated with lower price efficiency. Stocks with 

limited lending supply and high borrowing fees respond more slowly to market wide shocks. 

Second, shortsale constraints affect the distribution of weekly stock returns. A limited 

lending supply is associated with higher skewness, but not with kurtosis and less frequent 

extreme negative returns. The observed relationship with skewness seems to come, if at all, 

from changes in the frequency of large positive returns rather than in the frequency of large 

negative returns. This mitigates regulatory concerns that removing short-sale constraints 

increases the frequency of crashes at the stock level. Third, stocks with limited lending 

supply and higher borrowing fees are associated with lower Res on average. This finding 

challenges the view that low Res are associated with higher price efficiency (Morck, Yeung, 

and Yu 2000 or Bris, Goetzmann, and Zhu 2006). 

Joint work with Pedro A. C. Saffi. 
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The impact of short-selling on price efficiency still remains an open question. Fears 

that it was one of the factors behind the crash of 1929 prompted the SEC to adopt short-sale 

restrictions under the Securities Exchange Act of 1934. Since then, the SEC and the US 

Congress have regularly released reports on short-sales and their impact on stock prices. In 

2004, the SEC proposed changes in regulation to relax short-sale constraints, launching a 

pilot program to evaluate their effects. The Pilot Program began on May 2,2005 and was 

scheduled to end on April 28,2006 but the SEC decided to extended it to end in August 6, 

2007. 

The Pilot will enable us to obtain empirical data to help assess whether short sale regulation 
should be removed, in part or in whole, for actively-traded securities, or if retained, should be 

applied to additional securities. (... ) We will examine, among other things, the impact of price 
tests on market quality (including volatility and liquidity), whether any price changes are 

caused by short selling, costs imposed by a price test, and the use of alternative means to 

establish short positions. (Securities Exchange Act Release No. 50104 (July 28,2004)) 

The statement above highlights the importance of empirical work studying the 

impact of short-sale constraints on price efficiency. Our study contributes to the literature by 

investigating the effects of stock lending supply and borrowing fees on stock price efficiency 

across the world. 

Our analysis proceeds as follows. We begin by constructing two measures of short- 

sale constraints: the supply of shares available for lending and the borrowing fee. The 

availability of stock-level information on short-sale constraints enables us to control for any 

effects on price efficiency that come from differences across countries in the regulatory 

environment, financial development, or income levels. To the best of our knowledge, this 

study is the first to test the impact of short-sales constraints for such a wide range of stocks 

at the security level. We estimate panel regressions to explain cross-sectional differences in 

price efficiency using both stock lending measures as proxies for short-sale constraints. 

Our dependent variables comprise various proxies of price efficiency previously 

used in the literature. First, we use the correlation between contemporaneous stock returns 

and lagged market returns (Bris, Goetzmann, and Zhu 2006). Ranking stocks by lending 
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supply, we find that the lowest decile of firms has an expected difference due to lending 

supply and borrowing fee that is 45% larger than observed for a stock in the top decile. 

Then, we consider the three measures of stock price delay used by Hou and 
Moskowitz (2005). We estimate a regression of weekly stock returns on the 

contemporaneous returns of a world index, a domestic index and four lags of the domestic 

index. We then re-estimate this equation imposing the constraint that coefficients of lagged 

domestic returns are zero. The first delay measure (D1) compares the difference in Res from 

these two regressions, with higher values of DI implying that a stock has higher delay in 

responding to new market information. Other variations of the delay measure yield the same 

result: lower lending supply and higher borrowing fees are associated with smaller efficiency 

of stock prices. 

A third measure of efficiency is the R2 of a market model regression. This measure 

has gained considerable support in recent years as a proxy for efficiency (e. g. Morck, Yeung, 

and Yu 2000; Durnev, Morck, and Yeung 2004; Li, Morck, Yang and Yeung 2004 and Bris, 

Goetzmann, and Zhu 2006). In contrast to these papers, we find that stocks in the upper 

decile of lending supply have Res which are more than 60% larger than those of stocks in the 

lower decile. This implies that larger Res are associated with more efficiency, consistent with 

results found by Kelly (2005), Hou, Peng, and Xiong (2006) and Teoh, Yang, and Zhang 

(2006). It seems that the changes in efficiency due to fewer short-sale constraints affect Res 

in the opposite direction to that caused by increases in the efficiency of corporate investment 

(Durnev, Morck and Yeung 2004) or transparency (Jin and Myers 2006). 

We also compute various characteristics of the distribution of stock returns to test 

whether short-sale constraints increase the likelihood of crashes: skewness of weekly stock 

returns, kurtosis, the frequency of large negative returns, and the frequency of large positive 

returns. Similar to Bris, Goetzmann, and Zhu (2006), the frequency of large negative returns 

is computed as the proportion of returns that are two standard deviations below the previous 

year's average. Ranking stocks by lending supply, the difference in raw skewness explained 

by lending supply between firms in the bottom and the top decile is 98%, with the actual 
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value for firms in the bottom decile equal to 0.34 and in the top decile equal to 0.02. We also 

find that kurtosis is bigger for firms with more limited supply and higher borrowing fees. 

However, we cannot find significant differences in the frequency of large negative returns 

based on these two proxies. 

All these effects are economically large and allow us to conclude that short-sale 

constraints hinder price efficiency, but do not affect the frequency of stock price crashes. 

These findings can be used to reduce regulatory concerns that removing short-sale 

constraints makes prices more efficient at the expense of increasing the frequency and 

severity of crashes at the stock level. The conclusions hold for US and non-US firms, for 

different time-periods and they are robust to controls for firm size, leverage, liquidity and 

whether a firm has American Depositary Receipts (ADRs) or Global Depositary Receipts 

(GDRs) issued in the US or the UK respectively. The results are also robust to measurement 

errors in our short-sale constraints measures and to alternative specifications of supply an 

borrowing fee. 

The rest of the chapter proceeds as follows. Section 1 contains a review of the 

literature. Section 2 describes our hypotheses and the measures of price efficiency. Section 3 

describes the data and our measures of short-sale constraints. Section 4 reports our empirical 

results. Finally, section 5 concludes. 

3.2 Literature Review 
It is generally accepted that short-sale constraints affect the efficiency of security prices (e. g. 

Miller 1977; Diamond and Verrecchia 1987; Duffie, Garleanu and Pedersen 2002 and Bai, 

Chang and Wang 2006). The main conclusion is that prices may no longer incorporate all 

available information whenever agents have heterogeneous beliefs, but are prevented from 

fully reflecting their beliefs on prices. Miller (1977) argues that short-sale constraints keep 

pessimistic investors out of the market, causing prices to be biased upwards because they 

only reflect the valuations of the more optimistic investors who trade. Diamond and 

Verrecchia (1987) develop a model in which short-sale constraints eliminate some 
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informative trades. Prices are not biased upwards, but become less efficient when restrictions 

are in place, as they reduce the speed of adjustment to private information. Duffie, Garleanu, 

and Pedersen (2002) develop a model in which search costs and bargaining over borrowing 

fees generate endogenous short-selling constraints and affect asset prices. In our case, the 

supply of shares available for lending could be interpreted as a proxy for the cost of 

searching. In a recent paper, Bai, Chang and Wang (2006) show that short-sale constraints 

can actually lower asset prices and make them more volatile. This is because the loss in price 

informational due to fewer informed investors trading in the market increases the amount of 

risk borne by uninformed investors, who require lower prices as compensation to bear extra 

risk. Thus, regardless of whether short-sale constraints have positive or negative impact on 

prices, these papers imply that these constraints reduce the informational efficiency of prices, 

i. e. they do not reflect all available information. 

Empirical evidence of the impact of short-sale constraints on price efficiency is 

mostly concentrated on US stocks. High short interest (i. e., high number of stocks short-sold 

as a fraction of total shares outstanding) is generally interpreted as evidence of short-sale 

constraints and many papers show that stocks with high short interest exhibit lower 

subsequent returns. " D'Avolio (2002) describes the market for borrowing and shows that the 

cost of short-selling a stock is high exactly at times when investor disagreement is also high, 

indicating that prices will not fully reflect negative information. Similarly, Reed (2003) 

studies rebate rates in the equity lending market as a proxy for short-sale constraints and 

shows that stock prices are slower to incorporate information when borrowing fees are high. 

However, most of these papers rely on indirect measures of short-sale constraints or a very 

restricted sample of lending data. An important benefit of our measures is that they can avoid 

these shortcomings. For instance, high short interest might be due to increased borrowing 

demand reflecting investors' negative views about the stock that are unrelated to short-sale 

constraints, or be due to a fall in the supply of shares available for lending resulting in short- 

Zz Figlewski and Webb (1993), Desai, Ramesh, Thiagarajan, and Balachandran (2002), Asquith, Pathak, and Ritter (2004), 

Diether, Lee, and Werner (2005), Boehmer, Jones, and Zhang (2006), Boehmne, Danielsen, and Sorescu (2006) and Cohen, 

Diether, and Malloy (2006) 
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sale constraints. We estimate short-sales constraints by using the supply of shares available 
for lending and the borrowing fee. Furthermore, previous studies which use borrowing fees 

are all based on data from a single custodian. Custodians provide various services to prime 
brokers and have different pricing strategies. Thus, data from a single custodian may not be 

representative of the average lending price. 23 Our data contains information from more than 

10 custodians and therefore allows us to compute representative estimates of the average 

borrowing fee. 

International evidence on the relationship between short-sale constraints and price 

efficiency is rare due to the difficulty in obtaining good proxies for short-sale constraints, 

especially at the security level. One exception is Bris, Goetzmann, and Zhu (2006), who use 

regulatory information on whether short-selling is prohibited or practiced in 46 different 

countries. They conclude that stock prices in countries with constraints in place are less 

efficient than those where investors are allowed to short stocks. However, since their proxy 

is only measured at the country-level, they are unable to perform extensive tests for 

individual securities and control for country differences. At the security level, Chang, Cheng, 

and Yu (2006) focus on regulatory restrictions to short-sell individual stocks in Hong Kong 

and find that constraints tend to cause overvaluation and this effect is more dramatic for 

stocks with wide dispersion of investor opinions. We contribute to the literature on price 

efficiency in international markets by showing that the negative relationship between short- 

sale constraints and price efficiency is pervasive across the world, using a very direct 

measure of short-sale constraints. 

Our study is also related to the literature about the R2 of a market-model regression 

and its use as a measure of efficiency (e. g. Roll 1988). Morck, Yeung, and Yu (2000) 

document how stock markets in poor countries have higher Res relative to rich ones and 

show it can be explained by the fact that there are better property rights in richer countries. 

Jin and Myers (2006) advocate that this is caused by a lack of transparency in poorer 

countries. When cash flows are better than outside investors' expectations, firm insiders can 

23 The average coefficient of variation of the borrowing fee for a given stock at a given point in time is about 0.5. 
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capture a higher proportion of cash flows. If cash-flows are below outsiders' expectations, 

they are forced to reduce this capture to keep running the firm. This increases the proportion 

of idiosyncratic risk borne by insiders, leaving outside investors subject to relatively more 

systematic risk. Bris, Goetzmann, and Zhu (2006) use this evidence to claim that higher 

idiosyncratic risk is associated with higher price efficiency, implying that firms with more 

short-sale constraints should have higher Res. 

Our findings contradict this conjecture, as we find a negative relationship between 

short-sale constraints and RZS. More specifically, a higher supply of shares and low 

borrowing fees are associated with high Res. Our results are in fact consistent with West 

(1988), who shows that the volatility of stock returns decreases as information about future 

cash-flows is incorporated more quickly into prices. News affecting these future cash-flows 

are factored into prices relatively earlier, leading investors to update their beliefs sooner. 

This earlier updating makes the affected cash-flows to be divided by a larger discount factor, 

reducing idiosyncratic volatility as a consequence. Our empirical results for Res are similar 

to US-based evidence found by Kelly (2005) using the breadth of ownership (Chen, Hong 

and Stein 2002) as a proxy for short-sale constraints. In a recent paper Teoh, Yang, and 

Zhang (2006) show that financial anomalies (e. g., accruals and post-earnings announcement 

drift) are more pronounced for firms with low Res. Hou, Peng, and Xiong (2006) also 

provides evidence that Res are negatively related to price momentum. The conflicting 

evidence from these papers casts doubt on whether a lower proportion of idiosyncratic risk 

relative to total risk is indicative of price efficiency. 

3.3 Hypothesis and measures of price efficiency 
Based on Miller (1977), Diamond and Verrecchia (1987), Duffie, Garleanu, and Pedersen 

(2002) and Bai, Chang, and Wang (2006), our main hypothesis is that short-sale constraints 

decrease the information content in stock prices. In order to test this hypothesis we construct 

novel measures of short-sale constraints and use them to explain various proxies for 

efficiency that have been proposed by the literature on price efficiency. 
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The first measure of price efficiency is the cross-correlation between current stock 

returns and lagged domestic market returns (Bns, Goetzmann and Zhu 2006). In a given 

year, we compute Corr(ri,, the correlation between weekly stock returns at time t and 

domestic value-weighted market returns at time t-1. However, this measure does not capture 

any correlation that ri, t and might have with other omitted variables. 

The second set of price efficiency measures addresses this concern and are based on 

Hou and Moskowitz (2005). The idea behind these measures is that if investors cannot fully 

incorporate information in today's stock prices, they will defer their actions such that this 

information is only gradually reflected in prices. The price response delay is measured from 

a market model regression extended with lagged returns of a domestic market index. The 

larger is the explanatory power of these lags, the higher is the delay in responding to 

information. Based on this idea, Hou andMoskowitz (2005) propose three different measures 

of price delay and apply them to evaluate frictions in the US stock market. For each stock in 

a given year, we estimate a regression of the stock return in week t on the value-weighted 

domestic index returns and its lagged values up to four periods ago plus the world index 

return: 
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where ri,, represents returns of stock i in week t, r, ý t_n the corresponding value-weighted 

domestic market return in week t and rwt represents the returns of the value-weighted world 

index in week t. All returns are expressed in terms of the domestic currency. We focus on the 

impact of domestic market news and only use lags of the domestic index. 

The first delay measure, D1 compares the fraction of variability in stock returns that 

is due to lagged market returns, by comparing the R2 from the regression above with the one 

when coefficients on lagged market returns, S(-n), are constrained to zero. 

RSA2 
(-n)=O, Vne[1,4] 

D1; =1- R2 

101 



The larger is this measure, the greater is the variation in stock returns captured by 
lagged market returns, implying a higher price delay to market information. However, DI 

does not take into account the precision or magnitude of lagged market returns coefficients 

and therefore we also compute two additional delay measures: 

4 
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where se() denotes the standard error of the estimated coefficient. These measures capture 

the magnitude of the lagged coefficients relative to the magnitude of all coefficients. We use 

the absolute values of each coefficient, since price efficiency is reduced when they are 

different from zero regardless of their estimated signs. Hou and Moskowitz (2005) report 

that most coefficients estimated in their sample are either zero or positive for the portfolios 

they construct. They also state that results are the same when they use the absolute value of 

coefficients instead. In our case, it is crucial that absolute values are used to compute the 

delay measures. 

A third type of price efficiency measure, which has gained support in recent years, is 

the R2 of a market model regression. Morck, Yeung, and Yu (2000) document that stocks in 

poorer economies have lower idiosyncratic risk (i. e., higher R2) than stocks in rich countries 

and show how measures of property rights can explain this difference, conjecturing that 

stronger property rights result in relatively more firm-specific variation in stock prices. Jin 

and Myers (2006) suggest that country differences in Res are caused by lack of transparency, 

which limits the ability of outside investors to monitor inside managers. Their interpretation 

is that more opaqueness shifts firm-specific risk from outsiders to insiders, increasing R's. 
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The results that lower Rzs are associated with better governance and higher transparency 

underlies Bris, Goetzmann, and Zhu (2006)'s hypothesis that short sales constraints lead to 
e higher Rs. They construct a dummy variable, based on market regulatory information and 

interviews with government officials, indicating whether short-selling is allowed and 

practiced in a given country in a given year. They show that countries where short sales are 

allowed and practiced have smaller R's. However, since they only use country-level 

measures of short-sale constraints, it might be the case that their dummy variable is picking 

up correlation from an unknown omitted country-specific variable. Contradictory evidence to 

their result can be found in Kelly (2005). He shows that US firms with low Res tend to have 

tighter short-sale constraints, measured by changes in the breadth of institutional ownership 

proposed by Chen, Hong, and Stein (2002). He also finds that firms with higher bid-ask 

spreads, sensitivity to past market returns and liquidity also have lower Res. Given this 

evidence that associates low R2s with characteristics of stocks generally assumed to be less 

rather than more efficient, it is still an open question whether high or low Res indicate price 

efficiency. 

Although most researchers would agree that relaxing short-sale constraints increases 

the speed upon which prices reflect information, it is still relevant from a policy perspective 

to test whether relaxing them makes extreme negative price fluctuations more likely. 

Regulators might not be willing to relax short-sales constraints if that is the case. Our last 

three measures: skewness, kurtosis, and frequency of extreme returns, are used to investigate 

these claims. 

Negative skewness means that the left tail of the return distribution becomes fatter. 

Diamond and Verrecchia (1987) hypothesize that short-sale constraints should make returns 

less negatively skewed. Hong and Stein (2003) argue that short-sale constraints are 

positively related to skewness through the following mechanism: if constraints are relaxed, 

more pessimistic investors re-enter markets to trade on their beliefs and this increases the 

likelihood of negative returns. We compute skewness using two different return measures. 

Our hypothesis is that whenever short-selling is easier, prices reflect bad news more quickly, 
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increasing the likelihood of observing large negative returns. First, we take weekly returns 
and compute their skewness for each firm-year in the sample. Second, we estimate a 
marketmodel equation with the domestic and the world index returns as factors and compute 
the skewness of the residuals generated by this regression. 

Short-selling has been blamed as a contributing factor to many crashes in the past, 
from the 1929 market crash to the Black Monday in 1987 (for further analysis refer to 

Lamont 2003) to the 1997 Asian crises. Thus, research on whether the frequency of extreme 

negative returns decreases with shortselling constraints is very important to regulators. To 

further investigate how short-sale constraints affect the distribution of returns, we compute 

kurtosis and the frequency of weekly returns that are two standard deviations below (and 

also above) the average for the previous year. Combining the results from skewness, 

kurtosis, the frequency of extreme negative returns and the frequency of extreme positive 

returns will allows us to disentangle which part of the distribution of returns (i. e., extreme 

negative or extreme positive) is being affected by short-sale constraints. 

3.4 Data description 
This section describes the data used to test our hypotheses. We start by describing our stock 

lending data and our measures of short-sale constraints, followed by the returns data 

collected to estimate the price efficiency measures and the variables used to control for other 

factors which might affect the results. 

3.4.1 Stock lending data 
The stock lending data come from Data Explorers Limited, which collects this information 

from a significant number of the largest custodians in the securities lending industry. 24 The 

data comprise weekly security level information on the value of shares available for lending 

and lending transactions for equities from all over the world. It begins in January 2004 and 

ends in June 2006, with coverage growing rapidly during the sample period. In 2004 it 

24 This includes ABN Amro, Mellon, and State Street among others, which we cannot name due to a confidentiality agreement 

with Dataexplorer Ltd. 

104 



contains information from 11 custodians, increasing to 15 in 2006. Overall, the data set has a 
total of 85.7 million lending supply postings and 46.4 million lending transactions. 

Figure 3.1 shows that the total value of supply in the dataset has grown from USD 1 

trillion in January 2004 to about USD 5 trillion in June 2006.25 

Borrowing fee 

Each stock lending transaction comes with information on the borrowing fee and the 

currency used. Fees can be divided into two parts depending on the type of collateral used. If 

borrowers use cash as a collateral - the dominant form in the US - them the borrowing fee is 

defined as the difference between the risk free interest rate and the rate paid for the 

collateral. If instead the collateral is non-cash then the fee is negotiated between the 

borrower and the lender and defined directly in basis points per year. This can be expressed 

by the following equation: 

t 
Feen 

r if non-cash collateral Borrowing Feen,;,, = Riskfree ratet -Rebate raten , 
if cash collateral 

where n denotes transaction, i stands for security and t denotes the week in which the 

transaction appears in the dataset. Loans can further be divided into two categories: open- 

term and fixed-term. Open term loans are renegotiated every day, but fixed-term ones have 

predefined maturities. The overnight risk-free rate for the collateral currency is used for 

open-term loans. The Fed Open rate is used for loans with cash collateral denominated in US 

dollars and the Euro Overnight Index average (EONIA) is used for the ones denominated in 

Euros. The risk-free rate proxy for other currencies is the overnight rate at London Interbank 

market (LIBOR) and local money market rates for smaller currencies. Linear interpolation of 

LIBOR rates is used for fixed-term loans in accordance with conventions in the securities 

lending industry. 26 

The borrowing fee is weighted by loan amount using the following equation: 

ZS The dataset is on monthly frequency until July 2004 and becomes weekly thereafter. 
26 In unreported regressions we find that our results are even stronger if we use the reported reinvestment rate instead of the 

risk-free rate. 
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where n denotes transaction, i stands for security, t denotes the week in which the transaction 

appears in the dataset and Ni,, is the total number of outstanding transactions for security i in 

week t. Value weighting is used to limit the influence of small and expensive transactions on 

the average borrowing fee estimate. 27 

Figure 3.2 plots the distribution of yearly value-weighted borrowing fees. The figure 

shows that fee levels vary considerably between stocks, with close to 60% being below 60 

bps per year. These stocks are often referred by practitioners as "general collateral". 

However, in 30% of the cases the fee is above 100 bps, which are referred to as "specials". 

Furthermore, in 5% of the cases the borrowing fee reaches levels above 400 bps. Thus, short- 

selling stocks can be constrained due to high borrowing fees even though stocks are 

registered in countries that allow short sales. 

We also need to be careful in controlling for a widespread practice in the securities 

lending industry. The transfer of stock ownership during dividend-payment periods to 

investors with favorable dividend tax legislation is a very common reason for stock lending 

(e. g. McDonald 2001; Rydqvist and Dal 2005 and Christoffersen, Geczy and Musto 2006). 

This is generally referred to as "tax-arbitrage" and the gains from this type of transactions 

are shared through an increase in borrowing fees. Thus, fees during these periods are not 

representative of a general lending price for a given security. Figure 3.4 shows both the 

increased borrowing fees and lending volume during dividend-payment periods for all the 

dividend-paying stocks in our sample. The average increase in fee is around 40% and the 

average increase in utilization (amount on loan divided by supply) is about 20%. We control 

for this by excluding all transactions that are less than three weeks away from the week 

dividends are paid from our borrowing fee estimates. 

27 Unreported results show a negative relationship between borrowing fee and transaction size. 
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Supply 

Reported supply by custodians equals the value of shares available for lending at a given 

point in time. Since the dataset is growing extensively over time, this figure has an upward 
drift for almost all securities. In order to control for this growth over time, we define lending 

supply for security i as the fraction of stock lending supply with respect to market 

capitalization and then divide it by aggregate supply of shares available for lending in a 

given week: 

Supply 
t 

Supply 
t= 

Market Capitalizationr 

Aggregate Supply, (7) 

where i denotes stock and t stands for week. In the robustness section, we also show that 

results still hold if use the residual supply from a regression of supply on market 

capitalization. For ease of interpretation, Figure 3.3 shows the distribution of supply as a 

fraction of market cap for the week ending on June 28,2006. As in the previous figure on the 

borrowing fee distribution, we observe great variation in lending supply, even though these 

stocks do not have any regulatory constraints on being sold short, highlighting the usefulness 

of our measures to pin down how short-sale constraints affect price efficiency on an 

individual stock level. 

Because our regressions are based on price efficiency measures computed at the 

yearly frequency, we use averages of weekly measures for borrowing fees and supply within 

a year. Finally, we take the natural logarithm of supply and winsonze the borrowing fee at 

0.5% to limit the effect of large observations. 

Determinants of lending supply, borrowing fees and utilization 
Table 3.1 contains descriptive statistics for the stock lending database. The number of stocks 

covered by the dataset is representative of the world market both as a percentage of market 

capitalization and as a percentage of the number of stocks. For example, the supply data 

covers more than 92% (93%) of the market capitalization of the US (UK) stock market. 

More than 70% of the total number of firms listed on Datastream are covered in our sample, 
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with a bias towards large firms. When we examine the statistics of firms with lending 

transactions, there is a negligible decrease in coverage as measured by market capitalization 

and a moderate one measured by the proportion of shares. The average proportion of shares 
lent out in the US is about 3% of market capitalization, but with a high standard deviation of 

4.46%. The average borrowing fee charged to borrow US shares is close to 100 basis points 

per year, but this fee is very volatile in the cross-section, having a 200 basis points standard 

deviation. US stocks in our sample have a larger lending supply and are more expensive to 

borrow than those used by D'Avolio (2002), who uses data by a single custodian from April, 

2000 to September, 2001. 

In order to shed more light on how our main explanatory variables are related to firm 

characteristics we show a multivariate analysis in Table 3.3 with country fixed-effects. Firms 

that crosslist abroad, have high book to market ratios, and lower leverage tend to have higher 

supply and smaller lending fees. Lending supply is also related to market capitalization, with 

larger firms exhibiting higher supply than smaller ones. We control for this effect by using 

market capitalization as a control variable in all of our regressions. Furthermore, liquid 

stocks are easier to locate and less expensive to borrow compared to illiquid ones. 

We also included data on ownership from Datastream to further investigate how our 

proxies for short-sales constraints are related to stock ownership. Each measure shows the 

proportion of the firm owned by a different type of shareholder. First, we find that 

employee/family ownership has a negative effect on supply. 28 For example Vanco, a UK 

based technology company, is largely owned by its employees and has only 6.1% market 

capitalization available for lending compared to 13.5% for the UK market in general. 

Employees keep their stock holdings in private accounts that are generally not big enough to 

be included in securities lending programs by custodians. We also find that government 

ownership reduces the lending supply. An example is The Mass Transit Railway Corporation 

(MTRC) listed in Hong Kong. This company was privatized in 2000, but the government 

28 Datastream aggregates holdings by family owners and firm employees under the same variable (NOSHEM ). 
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still owns 76% of the shares. Only 0.17% of its shares is available for lending, compared to 

the market average in Hong Kong of 3.7%. Governments dislike losing their voting rights in 

exchange for a few extra basis points, not to mention the bad signal sent to markets in case 
the shorting demand increases. 

Long-term holding of investment companies is associated with higher supply and 

lower borrowing fees. This is logical, since investment companies often have the 

infrastructure to lend out securities and generally try to earn extra basis points by doing so. 

This category includes many investors who are unable or unwilling to short-sell (e. g. passive 

index funds) and that can generate extra gains by lending stocks in their portfolios. This 

makes them large suppliers of shares for lending (D'Avolio 2002). Surprisingly, pension 

fund ownership is not related to lending supply or borrowing fees. A potential explanation is 

that company pension funds are often not big enough to participate in lending programs and 

are turned down by custodians unless their portfolios are sufficiently large. Finally, cross- 

holdings are negatively related to supply. This is often due to subsidiary companies, which 

are almost solely owned by the parent company with very little free float and supply of 

shares available for lending. For example, 96.5% of the shares in SAP System Integration 

AG are held by its mother companies (SAP Deutschland AG & Co. KG and SAP AG) and 

only 0.02% of market capitalization is available for lending. 

3.4.2 Other variables 
We obtain weekly stock returns, market capitalization, currency and interest rates from 

Datastream. Leverage and book-to-market ratios are computed by matching accounting data 

extracted from Compustat Global. Accounting data are only available for a subset of firms 

and thus, we perform the analysis on samples with and without accounting-based controls. 

We construct dummy variables to control for cross-listing from various sources. Information 

on American Depositary Receipts (ADRs) comes from the Bank of New York and JP 

Morgan's websites and from CRSP tapes. Information on Global Depositary Receipts 

(GDRs) is taken from the London Stock Exchange Website. 
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In Table 3.2, we present summary statistics for the measures of price efficiency and 

other variables of interest for our analyses. Panel A has data for firms with accounting 

information available from Compustat Global, while Panel B repeats the calculations using 

all available shares. The average yearly R2 in our larger sample equals 18.94% a year, which 

is similar to the values documented by Campbell, Lettau, Malkiel, and Xu (2001) for US- 

based stocks. The average correlation between contemporaneous weekly returns and lagged 

market returns is 2.80%. Stock returns are highly skewed to the right, with mean skewness 

equal to 0.096, similar to Bris, Goetzmann, and Zhu (2006). The percentage of weekly 

returns two standard deviations below (above) the previous year's average is around 2.63% 

(2.85%). This is slightly bigger than the 2.28% expected from a normal distribution and 

reflects the fatter tails observed in empirical data. Overall, our summary statistics match the 

patterns documented in the literature. 

Table 3.4 shows the characteristics of stocks sorted by lending supply. Firms with 

higher supply tend to have smaller and less volatile fees. The only noticeable difference in 

the number of weeks with supply information across deciles (shown under Column #Sup) is 

that firms with higher supply do have a higher number of weeks with lending transactions. 

When we look at utilization, i. e., the amount lent out divided by total amount available, firms 

with higher supply tend to have much lower utilization rates than those with low supply. 

They also tend to be larger firms and they are more likely to have shares cross-listed outside 

their home countries. Finally, firms in the lowest decile of lending supply have lower 

average annualized returns (12.74%) than those in the top decile (15.23%) and display much 

higher standard deviations of returns (8.62% vs. 4.62%). This observation is consistent with 

the literature on the relationship between short-interest and stock returns. 

3.5 Empirical Results 
We start by examining whether our proxies for short-sale constraints are related to the 

different measures of price efficiency. We estimate GLS regressions using yearly data with 

random firm-effects and corrected for heteroscedasticity using robust standard errors. We 
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include country-year fixed effects to control for country and year-specific variation, such as 

those related to differences in corporate governance regimes (Morck, Yeung and Yu 2000) 

and opaqueness (Jin and Myers 2006). We also add a dummy variable to control for 

securities that have ADRs or GDRs traded outside the domestic market, based on evidence 

that cross-listing makes prices more efficient (Doidge, Karolyi, Lins, Miller and Stulz 

2005). 29 All regressions control for market capitalization and we also estimate regressions 

controlling for leverage and book-to-market ratios whenever accounting data from 

Compustat Global are available. Liquidity effects are controlled via the proportion of zero- 

return weeks in a given year, similar to Bekaert, Harvey, and Lundblad (2005). After 

describing our base specification, we also perform different tests to evaluate the robustness 

of our conclusions to different time periods, measurement errors, differences between US 

and non-US stocks, using lagged values of the short-sales constraints proxies and alternative 

definitions of our supply measure. 

We analyze the economic significance of short-sale constraints by looking at how 

price efficiency measures vary with lending supply and borrowing fees. For each dependent 

variable, we compare the estimated expected differences between stocks in the lowest and 

highest deciles of firms ranked by lending supply that are due to our proxies for short-sale 

constraints. 

3.5.1 Cross-correlation 
To measure price efficiency, we first employ the cross-correlation of stock returns proposed 

by Bris, Goetzmann, and Zhu (2006). The cross-correlation is defined as the correlation 

between contemporaneous stock returns and lagged market returns. Because correlation is 

bounded between -1 and 1, we apply the following transformation: ln[(p+ 1)/(l -p)] and use It 

as a proxy for efficiency. We find results that are largely consistent with Bris, Goetzmann, 

and Zhu (2006), that is, firms with larger supply and lower borrowing fees have smaller 

cross-correlation. The regression results in Table 3.5 imply that the expected change in 

correlation due to differences in lending supply between bottom and top decile is -32%. The 

29 The dummy variable is dynamic such that it only takes a value of one after the security is cross-listed. 
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actual values are 0.06 for firms in the bottom decile and 0.04 for firms in the top decile. 
Leverage and book-to-market ratios are not statistically significant, but firms with higher 

size or liquidity tend to be more efficient. The impact of cross-listing is only marginally 

significant and we don't find support for the claim that it improves efficiency using cross- 

correlation. 

However, the cross-correlation might be a biased measure of efficiency since it does 

not control for the correlation of contemporaneous stock returns or lagged domestic index 

returns with omitted variables. We address this concern by looking at measures of efficiency 

that accounts for possible correlation with omitted variables. 

3.5.2 Delay Measures 
We also test the hypothesis that short-sale constrained stocks are less efficient by estimating 

regressions of delay measures on our measures of short-sale constraints. These statistics 

compare the usefulness of domestic market index lagged return to explain stock returns. 

Using the price delay measures DI, D2 and D3 previously defined as dependent variables, 

we run panel-data regressions using supply available for lending and the borrowing fee as 

explanatory variables. 

As predicted, the results in Table 3.6 show that all three measures of price delay 

decrease with the supply available for lending and increase with borrowing fees. For 

example, consider the -0.01 coefficient for Ln(Supply) when DI is the dependent variable. 

The expected change in Dl due to differences in supply between stocks in the bottom decile 

and those in the top decile is -18.88%. 
3° Since lending supply and borrowing fees are 

strongly negatively correlated (the correlation coefficient is -0.44), ranking firms by lending 

supply also produces an uniform sort on borrowing fees, as seen in Table 3.4. The expected 

value for Dl due to borrowing fees using the supply rankings is, on average, 3.85% lower 

than for firms in the bottom decile. Hence, lending supply and borrowing fee are not only 

statistically significant, but also have a large economic impact on the price delay measures. 

30 We obtain this value first from multiplying the estimated coefficient by the difference in Ln(Supply) between the top and 
bottom deciles shown in Table 4. Then we divide it by the bottom decile value for DI . 
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Stock prices for firms with high book-to-market, market capitalization and liquidity, and low 

leverage ratios are also more efficient. We expect smaller price delays associated with cross- 

listing if firms that cross-list their shares internationally benefit locally from the better 

disclosure and transparency environments. This is exactly what we find, which is consistent 

with Doidge, Karolyi, Lins, Miller, and Stulz (2005) and Foucault and Gehrig (2006). 

3.5.3 R2 
We now repeat the analysis looking at how the proportion of idiosyncratic risk relative to 

total risk is related to short-sale constraints. Again, we transform the dependent variable 

using ln[R2/(1-R2)] to avoid any statistical complications caused by Res being bounded 

between 0 and 1. Results in Table 3.7 suggest that stocks with higher supply and lower 

borrowing fees have higher Res. The coefficient on log supply reported in Column (ii) equals 

0.106 and implies that the expected change in Res for stocks in the bottom decile relative to 

stocks in the top decile of lending supply is 49%. The actual values are 0.13 for firms in the 

bottom decile and 0.18 for firms in the top decile. Ranked by lending supply, the estimated 

impact from the observed decrease in borrowing fees between the lowest and the top decile 

of firms also increases Res by 8.69%. This means that even in countries where short-selling 

is allowed, there are large cross-sectional differences in Res due to short-sale constraints. 

Additionally, firms with higher liquidity (i. e. those with fewer weeks of zero returns) and 

market capitalization or lower leverage have smaller idiosyncratic risk relative to total risk. 

In line with Foucault and Gehrig (2006), who argue that cross-listing makes prices more 

efficient because of the larger number of informed investors trading the stock, we find that 

firms that cross-list have higher Res. 

All these results point to high Res as a proxy of price efficiency, but they are at odds 

with results found at the country level by Bris, Goetzmann, and Zhu (2006). They show that 

Res are higher in countries where short-selling is prohibited or not practiced, but smaller in 

those with more liquid securities or where more firms have cross-listed. 31 This may be 

'1 In Table IV of their paper, Bris, Goetzmann, and Zhu (2006) report positive estimates for ADRO and ADRI, their dummy 

variables employed to capture cross-listing, whenever overall R2s are used as the dependent variable. However, the dummies 
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caused by an unknown omitted variable at the country level that correlates with their dummy 

variable that proxies for short-sale constraints, while the measures we use are robust to 

country-year fixed effects. Also, our data indicate that stocks are still put up for lending by 

custodians and used for short-selling in the over-the-counter market in 6 out of the 46 

countries classified by Bris, Goetzmann, and Zhu (2006) as those where short-sales are 

prohibited and/or not practiced. 32 This makes their dummy variable a potentially imperfect 

measure of short-sale constraints. Also, the variable cannot capture the within-country 

variability in shorting supply. The proxies for short-sale constraints we construct in this 

study are a more direct measure of constraints for individual securities. Moreover, our 

findings are similar to those of Kelly (2005), who shows that US firms with low Res are 

associated with higher transaction costs, sensitivity to past market returns and liquidity. He 

also uses the change in breadth of institutional ownership (Chen, Hong and Stein 2002) as a 

proxy for short-sale constraints and find that firms with more binding constraints have lower 

R's. Our findings are also similar to Hou, Peng, and Xiong (2006) and Teoh, Yang, and 

Zhang (2006), who find that financial anomalies are more pronounced in firms with lower 

Res. 

Given the differences between our proxies and the Bris, Goetzmann, and Zhu (2006) 

dummy variable and its implication for the role played by R2s as predictors of price 

efficiency, we estimate regressions using their proxy for short-sale constraints at the country 

and security levels. In Table 3.8, Panel A displays regressions with R2 estimated at the 

security level as the dependent variables, while Panel B is based on data aggregated at the 

country level. Following Morck, Yeung, and Yu (2000) and Bris, Goetzmann, and Zhu 

(2006), country R2s are computed by weighting each individual firm-year observation by its 

sum of total squares (SST) relative to the aggregate SST for that country in a particular year. 

Column (i) displays results based on all available countries with stock returns collected from 

are only significant in the regression with controls for country and industry characteristics and just for cross-listings from 

countries where short-sales are allowed and practiced. 
32 The countries in which the Bris, Goetzmann, and Zhu (2006) definition is not appropriate are marked with an * in Table 2. 
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Datastream, regardless of the availability of lending transactions for a particular firm. In 

Column (ii) and Column (iii) we restrict the sample to firms with available lending data. 

Panel A shows that the short-sales dummy based on regulatory information is highly 

significant at the security level, regardless of whether we use the unrestricted sample in 

Column (i) or the restricted one in Column (ii). However, the lack of country-year fixed- 

effects controls prevents us from ruling out correlation between the dummy variable and an 

omitted variable as an explanation for the negative sign. In Column (iii), we see that our 

variables still produce the result that Res are higher when shortsale constraints are weaker. 

However, the dummy variable is still negative. Perhaps it reflects the fact that short-selling is 

more likely to be allowed or practiced in countries with more developed markets and these 

markets have lower R2 on average. 

In order to obtain an estimate of the economic magnitude of these effects, we 

examine the change in R2 by comparing two otherwise identical stocks that only differ 

because they are traded in different countries and have different lending supply of shares. 

Stock X does not have any shares available for lending, being traded/registered in a country 

where short-sales are not allowed. On the other hand, stock Y is traded in a country where 

short-selling is allowed and has lending supply and borrowing fee equal to the middle decile 

of firms ranked by lending supply. If we look just at the impact coming from the dummy 

variable, allowing short-sales will decrease stock Y's R2 compared to stock X by 11.5%. 

However, going from the smallest decile to the middle one in terms of lending supply and 

borrowing fee increases R2 by 13.8%. 33 The overall impact of these three effects is to 

increase Res by 2.27%. 

An alternative method to compare the impact of these variables is to express them in 

terms of R2's standard deviation changes. For example, the "Short-sales allowed and 

practiced" dummy yields a-0.236*(1/1.33)=-0.18 units change in R2, an estimate similar to 

the one found by Bris, Goetzmann, and Zhu (2006). Comparing a stock in the bottom decile 

" Lending supply in countries where short-sales are not allowed or practiced should be zero. Since our regressions actually use 

ln(Supply), we compute the impact of varying lending supply from the bottom decile to the middle one. 
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of lending supply to another with lending supply and borrowing fee equal to the world 

average leads to an increase in R2 of 0.13 standard deviations. The total effect is an increase 

in R2 equal to 0.01 standard deviations. Thus, it is no longer clear whether lower Res are 

indicative of greater price efficiency due to fewer short-sale constraints. Our results show 

that stock-level proxies for short-sales constraints have the effect of increasing Res, adding 

more evidence to reject its usefulness. 

At the country level, Panel B does not replicate the significant coefficients found for 

the shortsales dummy in the unrestricted and restricted samples, except in Column (i), 

although they have the predicted negative signs also found by Bris, Goetzmann, and Zhu 

(2006). Aggregating lending supply and borrowing fees by country does not yield 

statistically significant parameters, which is evidence that these variables are more useful at 

the firm level. They do not successfully capture differences in Res at the country level, 

especially since these variables are not available for countries that place a total ban on short 

selling. 

More generally, the discussion on the usefulness of Res is related to how cross- 

sectional differences are explained by country or security-level variables. Morck, Yeung, and 

Yu (2000) document how stock markets in poor countries have higher Res relative to rich 

ones and show that this difference can be explained by stronger property rights in rich 

countries. Jin and Myers (2006) advocate that the higher Res observed in less developed 

countries are also related to a lack of transparency, which allows firm insiders to willingly 

soak up more idiosyncratic risk and leave outside investors exposed to more systematic risk. 

If a firm is more opaque, insiders can grab a higher fraction of cash-flows following above- 

expectations earnings while they need absorb a higher proportion of losses following bad 

news, causing a decrease in the amount of firm-specific risk borne by outsiders. On the other 

hand, West (1988) shows that the volatility of stock returns decreases as information about 

future cash-flows is more easily incorporated into prices. News affecting these future cash- 

flows are factored into prices relatively earlier at higher discount rates. This heavier 

discounting reduces idiosyncratic volatility. If relaxing constraints increases the amount of 
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and speed by which information is incorporated into prices, we would expect less 

idiosyncratic risk, i. e., higher Res, the larger the shorting supply of shares and the smaller the 

borrowing fee. The opposing directions implied by these papers indicate that R's might be 

poor predictors of price efficiency. It is important to understand theoretically if there are 

differential impacts on idiosyncratic risk coming from increases in transparency and less 

constrained short-selling. A recent paper by Brown and Kapadia (2006) corroborates our 

results and shows that the decrease in idiosyncratic risk observed for the US in recent years 

Campbell, Lettau, Malkiel, and Xu (2001) are due to a riskier set of firms choosing to 

become publicly traded. Once they control for this group of firms, the results that relate 

lower Res to higher efficiency no longer hold. 

3.5.4 Distribution of returns and regulatory concerns 
Regulators are generally concerned that relaxing short-sale constraints may increase the 

probability of crashes. The widespread use of short-selling by hedge-funds and their huge 

impact on daily trading volume has generated questions about the fairness and legality of this 

type of trade (see for example the article at Forbes. com 2006). We test this concern by 

looking at how our proxies for short-selling constraints affect four characteristics of 

distribution of returns: skewness, kurtosis, and the frequency of extreme negative and 

extreme positive returns at the stock level. 

Stocks in our sample on average have a positive skewness. The coefficient on 

lending supply is equal to -0.07 in Table 3.9 and is statistically significant at the 1% level. 

Ranking firms by lending supply, the estimated difference in skewness between the bottom 

and top deciles due to lending supply is 86%. The actual difference equals 94%, with the 

average skewness equal to 0.34 in the bottom decile and 0.02 in the top decile of firms. 

However, we do not find significant results for the borrowing fee measure. Our results imply 

that lending supply is associated with lower skewness, similar to results found by Bris. 

Goetzmann, and Zhu (2006) for international market indices and Chang, Cheng, and Yu 
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(2006) in Hong Kong's stock market. Skewness also decreases with liquidity and market 
capitalization. These results are the same regardless of whether we compute the skewness of 
raw returns or from residuals generated by a market-model equation, to remove the impact of 

systematic market fluctuations. Using our proxies allow us to show that the link between 

skewness and short-sale constraints also exists at the stock level across different countries. 
This is another example of the usefulness of our lending supply measure as a proxy for short- 

sale constraints. 

We can also examine how kurtosis is affected to test whether short-sales constraints 

are associated with "thicker" tails of the distribution of returns, meaning a higher frequency 

of extreme returns. In Table 3.10 we estimate the relationship between short sale constraints 

and kurtosis using both raw stock returns and residuals from a market-model regression as 

dependent variables. We find weak support for the hypothesis that a smaller lending supply 

increases kurtosis, but strong support for the impact of higher borrowing fees. Low liquidity 

and low market capitalization also increase the kurtosis. However, the change in kurtosis 

could be related to thicker tails either on the positive or negative side of the return 

distribution. 

Although the results for skewness are consistent with the idea that short-sales 

constraints might affect the frequency of crashes, they are not conclusive. The correlation 

found between lending supply and skewness might be due to an increase in the relative 

proportion of modest negative returns relative to positive returns or, instead, from an 

increase in the frequency of extreme negative ones relative to low returns near the average. 

We disentangle this by examining the proportion of weekly returns in a given year that are 

two standard deviations below the previous year average, showing results in Table 3.11. The 

first two columns show the results using the frequency of extreme negative returns as the 

dependent variable. We don't find any explanatory power for lending supply or borrowing 

fee. We only find evidence that crashes are less likely for stocks that cross-list abroad, have 

higher liquidity, market capitalization, or book-to-market ratios. Overall, there is no support 

for the concern that short-sale constraints are related to the frequency of stock crashes. 
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Because most countries had large and increasing average stock returns in the 2004- 
2006 period, our lack of explanatory power might be due to the absence of major 
international crises during this period. In columns 3 and 4, we estimate our regressions using 
the frequency of large positive returns and we only find weak evidence that higher lending 

supply decreases extreme positive returns. The coefficient estimated for lending supply in 

Table 3.11 equals to -0.001 but it is no longer significant once we control for leverage and 
B/M. Firms that cross-list abroad and are larger in terms of market capitalization also exhibit 

a smaller frequency or large gains. 

Overall, our results show that relaxing short-sale constraints is associated with lower 

skewness. This result is similar to evidence found at the country level by Charoenrook and 

Daouk (2005) and Bris, Goetzmann, and Zhu (2006) but, contrary to the former, we also find 

support for the hypothesis that relaxing short-sales constraints decreases skewness at the 

security level. However, combining these results with those found for the frequency of 

extreme returns, it seems that the impact on skewness, if any, comes from changes in the 

frequency of extreme positive returns rather than in extreme negative returns. 

3.6 Additional tests 
This section describes the various robustness tests we conduct to evaluate the sensitivity of 

our conclusions to different assumptions. Given the large growth in the scope and coverage 

of the database, we create a balanced panel and divide the sample into two different periods 

of relative stability in stock coverage. Based on Figure 3.1, we define Period 1 as the week 

beginning on March 24,2004 and ending on March 23,2005, while Period 2 as the period 

between July 6,2005 and June 28,2006. Results in Table 3.12 show that the significance of 

the results with respect to lending supply are weaker in Period 1, regardless of the dependent 

variable we consider. When we examine the estimates for the borrowing fee, results are 

broadly consistent with our conclusions in Period 1, but the statistical significance is smaller 

in Period 2. These results can be due to the reduction in the number of data points from using 

119 



just one cross-section of data or a smaller predictive power of borrowing fees to explain 

variation within a cross-section rather than between cross-sections. 

In Table 3.13, we test whether our results are sensitive to the variability of short-sale 

constraints proxies within a year. It might be the case that yearly averages have lower 

explanatory power for firms that exhibit higher variability within a year. We split our data 

into three groups according to the coefficient of variation in weekly lending supply or 

borrowing fee in a given year. Firms in the Low group are those with smaller variations of 

the short-sales constraints proxies. We estimate a single regression with different coefficients 

according to which group stocks belong to. The results are similar regardless of the group to 

which they belong. 34 

Our sample includes both US and non-US stocks and given the size of the US 

market, comprising almost 40% of stocks in our sample, it is important to know whether 

there are large differences in estimated parameters between US and non-US stocks. In Table 

3.14 we split stocks in two groups depending on whether they are traded in the US or not. 

The sensitivities of price efficiency measures to lending supply and borrowing fees are 

similar inside and outside US markets and remain highly significant. When we look at the 

impact on skewness and the frequency of extreme returns we get the same qualitative results 

as found in Table 3.9 and Table 3.11, revealing that short-sale constraints reduce skewness, 

but do not seem to affect the frequency of large negative returns. 

Another concern that must be addressed is the causality of the relationship. Our 

hypothesis is that inefficiency is caused by more stringent short-sales constraints. However, 

we cannot fully reject the reverse order of causality. This would mean that inefficient stocks 

drive investors away from the lending market, reducing lending supply and increasing 

borrowing fees. In Table 3.15 we re-estimate regressions using lending supply and 

borrowing fees lagged by one year. The estimated parameters keep being statistically 

'a Unreported robustness checks also compute the borrowing fee using the actual reinvestment rate that is feasible for lenders, 

rather than the risk-free rate in each country. Our results for the borrowing fee variable are even stronger than those presented in 

the text. 
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significant and reinforces our claim that price efficiency is reduced when investors face more 

short-sale constraints. 

We also use two alternative lending supply measures. First, we compute Residual 

Supply as residuals from regressing stock lending supply scaled by aggregate supply on firm 

size. Second, we compute Utilization by dividing the total amount lent by the total supply of 

shares available. In Table 3.16 and Table 3.17 we repeat our regressions replacing lending 

supply with these alternatives. Looking at the parameters estimated for Residual Supply, we 

can see that our effects are above and beyond any influence that firm size might have. All 

our conclusions are similar when we use this measure. The explanatory power of Utilization 

is very low, which can be seen under Column (ii) for each different dependent variable. 

Although statistically significant at the 5% for cross-correlation and D2, utilization is not 

robust across the other price efficiency measures, skewness and the frequency of extreme 

negative and positive returns. These results can be explained by the fact that stocks with high 

utilization aren't necessarily short-sale constrained, but are in high demand from investors. 

3.7 Conclusion 
Using a unique dataset with weekly stock lending transactions across 26 countries, this study 

estimates the impact of short-sale constraints on measures of price efficiency. We find strong 

evidence to support the hypotheses proposed by Diamond and Verrecchia (1987), Duffie, 

Garleanu, and Pedersen (2002) and Bai, Chang, and Wang (2006) that short-sale constraints 

are associated with less price efficiency. 

We use two measures of short-sale constraints: the supply of shares available for 

lending and the borrowing fee. The availability of stock-level information on short-sale 

constraints enables us to control for any effects on price efficiency that come from country 

differences such as differences in the regulatory environment, stages of financial 

development or income levels. This is something that, to the best of our knowledge, has not 

been done in the literature for such a wide range of securities. 
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We estimate panel regressions to explain cross-sectional differences in price 

efficiency. Stocks with limited lending supply and high borrowing fees have longer delays in 

responding to market-wide shocks. Relaxing shorting restrictions is associated with an 
increase in the speed by which information is incorporated into prices. Large and more liquid 

firms also tend to have more efficient prices, while those with higher leverage or low book- 

to-market ratios tend to be less efficient. 

We look at changes in the distribution of stock returns based on four measures: the 

skewness and kurtosis of weekly stock returns, and the frequency of large negative and large 

positive returns. We find short-sales constraints are associated with smaller skewness and 

higher kurtosis. However, our findings also show that they do not affect the frequency of 

large negative returns, with the change in kurtosis and skewness being due to changes in the 

frequency of large positive ones. These findings reduce concerns expressed by regulators 

that removing short-sale constraints could increase the frequency of crashes at the stock 

level. 

We also provide evidence against the usefulness of using Res of market model 

regressions to measure price efficiency (Morck, Yeung, and Yu 2000; Jin and Myers 2006). 

Our proxies imply a negative relationship between Res and short-sale constraints, which is 

opposite to the evidence found at the country-level by Bris, Goetzmann, and Zhu (2006). 

They use a dummy variable for countries in which shorting is allowed and practiced based 

on market regulatory information and interviews with government officials, but it is possible 

that this dummy is correlated to other unknown omitted variables which affect idiosyncratic 

risk at the country level. Our estimates do not suffer from this problem because we have 

access to data at the firm level and we are able to control for country fixed-effects and for 

firm characteristics such as leverage, size and book-to-market ratios. 

The results presented above are relevant to market participants and regulators alike, 

displaying the gains in efficiency associated with a higher supply of shares available for 

lending. The negative impact that short-sales constraints have on price efficiency measures is 

economically large, but these constraints do not seem to affect the frequency of stock price 
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crashes. The conclusions are the same for US and non-US firms, they hold across time- 

periods and are robust to controls for firm size, leverage, liquidity and to whether a firm has 

ADRs or GDRs issued abroad. 

We leave for future research the study of how our lending measures affect stock 

returns. Although the dataset only has two years of data, preventing us from testing whether 

there is any risk premium associated with systematic changes in lending supply, it will be 

interesting to investigate whether the post-earnings announcement drift is related to this 

measure of short-sale constraints. 
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Table 3.2 
Summary statistics 

The table shows Summary statistics based on yearly values for 2004 and 2005. Each firm must have at least 50 weekly return observations, less th 
i 
an 10 zero-return observations and at least 6 lending observations in a given year. Furthermore, each country must have at least 16 

firms in a given year. Panel A contains firms for which accounting data from Compustat Global is available. while Panel B relaxes this 
requirement and uses all available data. Fee is winsorized at 0.5%. 

Obs. Mean Median St. dev. Min. Max. 
PANEL A: Small sample (firms with accounting data) 

R2 (X 100) 7,501 19.52 17.37 13.54 0 77 
Cross-correlation (x 100) 7,501 2.80 2.70 14.39 -45 52 
DI 7,501 0.33 0.26 0.24 0 1 
D2 7,501 0.55 0.53 0.19 0 1 
D3 7,501 0.60 0.60 0.18 0 1 
Skewness of raw returns (x 100) 7,501 9.56 9.84 91.49 -713 697 
Skewness of abnormal returns (x 100) 7,501 15.67 18.26 95.74 -712 601 
Kurtosis of raw returns 7,501 2.10 1.05 3.74 -1 51 
Kurtosis of abnon-nal returns 7,501 2.31 1.20 3.77 -1 51 
Freq. of extreme negative returns (x 100) 7,501 2.36 1.89 3.33 0 51 
Freq. of extreme positive returns (x 100) 7,501 2.57 1.89 4.43 0 100 
Ln(supply) 7,501 0.28 0.50 1.21 -7 4 
Borrowing Fee (% p. a. ) 7,501 0.85 0.25 1.27 0 9 
ADR or GDR dummy 7,501 0.06 0.00 0.24 0 1 
Ln(Book to market) 7,501 -0.15 -0.10 0.73 -4 5 
Leverage (x 100) 7,501 16.15 11.95 18.14 0 339 

Market cap (USD billions) 7,501 3.20 0.78 11.04 0 342 

Weeks with zero returns (% per year) 7,501 2.50 1.89 3.35 0 17 

Number of stocks per country-year 7,501 3,889 2,493 2,723 11 6,941 

PANEL B: Large sample (firms without accounting data) 

R2 (X 100) 14,055 18.94 16.06 14.25 0 96 

Cross-correlation (x 100) 14,055 2.63 2.58 14.55 -47 54 

DI 14,055 0.35 0.28 0.25 0 1 

D2 14,055 0.56 0.54 0.19 0 1 

D3 14,055 0.61 0.60 0.18 0 1 

Skewness of raw returns (x 100) 14,055 9.42 10.45 93.44 -713 697 

Skewness of abnormal returns (x 100) 14,055 14.71 17.27 95.50 -712 636 

Kurtosis of raw returns 14,055 2.14 1.01 3.95 -1 51 

Kurtosis of abnon-nal returns 14,055 2.27 1.12 3.86 -1 51 

Freq. of extreme negative returns (x 100) 14,055 2.63 1.89 3.82 0 60 

Freq 
- of extreme positive returns (x 100) 14,055 2.85 1.92 5.24 0 100 

Ln(supply) 14,055 0.10 0.31 1.30 -8 4 

Borrowing Fee (% p. a. ) 14,055 0.93 0.29 1.34 0 9 

ADR or GDR dummy 14,055 0.08 0.00 0.27 0 1 

Market cap (USD billions) 14,055 3.24 0.67 12-25 0 538 

Weeks with zero returns (% per year) 14,055 2.77 1.89 3.59 0 17 

Number of stocks per country-year 14,055 3,769 2,493 2,876 11 6,941 



Table 3.3 
Determinants of Lending Supply and Borrowing Fees 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. Each firm-year 

rnust have at least 50 weekly return observations and less than 10 weeks with zero returns and countries must have at least 16 companies to 
be included in the sample. Ln(Supply) is the fraction of stock lending supply with respect to market capitalization and then scaled by 

aggregate supply. Good Governance Index is the sum of three indexes from Porta, de Silanes, Shleifer, and Vishny (1999): government 
corruption, risk of expropriation of private property by the government, and the risk of the government repudiating contracts. T-statistics are tn 
reported in parentheses and significance levels are indicated as follows: *=statistical significance at the 10% level; **=significant at the 5% 

percent level; ***=significant at the 1% level. 

Mean St. dev. 
In(supply/mc) 

(i) GO 
Implied fee 

(1) (11) 

ADR or GDR 0.06 0.24 0.049 0.076 -0.179 -0.276 
(1.32) (1.59) (4.37)*** (5.05)*** 

Ln(Book to market) -0.15 0.73 0.056 -0.152 
(2.60)*** (4.17)*** 

Leverage 0.16 0.18 -0.211 0.247 
(3.04)*** (3.07)*** 

Ln(Market Cap) -0.12 1.47 0.307 0.282 -0.261 -0.275 
(41.32)*** (28.69)*** (29.88)*** (21.48)*** 

Weeks with zero return (fraction) 0.03 0.03 -4.660 -4.476 2,936 2.913 
(13.85) (9.74)*** (7.15)*** (4.89)*** 

ownership (%) 
Employees / Family 6.16 13.65 -0.010 -0.010 0.004 0.002 

(12-59)*** (9.08)*** (4.12)*** (2-03)** 

Government 0.30 3.81 -0.015 -0.016 0.002 0.004 
(8.26)*** (6.98)*** (1.15) (1.53) 

Investment companies (long term) 18-59 21.95 0.015 -0-013 -0.006 -0.005 
(17-63)*** (12.39)*** (8.88)*** (4.32)*** 

Pension funds 1.04 2.34 -0-002 0.000 0.010 0.011 
(0-25) (0.01) (2.49)** (1-54) 

Cross-holding 8.71 16.88 -0-014 -0.013 0.003 0.004 
*** (16.11)*** (11.29)*** (4.05)*** (3.55) 

Mean(Dependent) 0.11 0.28 0.92 0.85 

1 29 1.21 1.34 1.27 
StdDev(Dependent) . 

13,873 7,471 13,873 7,471 
Observations 

570 8 4,405 8,570 4,405 
Number of companies , 

0.48 0.54 0.31 0.34 
R2 overall 

Yes Yes Yes Yes 
Country-year fixed effects 
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Table 3.5 
Cross-correlation 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. Each 
firm-year must have at least 50 weekly return observations and less than 10 weeks with zero returns and countries must have at 
least 16 companies to be included in the sample. Correlations are transformed using Cross-correlation=lii[(p+l)/(I-p)]. The 
lending supply data are from 2004 and 2005 and covers 26 different countries. T-statistics are reported in parentheses and 
significance levels are indicated as follows: *=statistical significance at the 10% level; **=significant at the 5% percent level; 
***=significant at the I% level. 

Mean Std. dev. 
Cross-correlation 

0) (11) 

Ln(Supply) 0.28 1.21 -0-008 -0.008 
(1.96)* (3-39)*** 

Borrowing fee (% p. a. ) 0.854 1.268 0.015 0.009 
(4-37)*** (4.15)*** 

ADR or GDR 0.06 0.24 0.029 0.021 
(1.87)* (2.01)** 

Ln(Book to market) -0.147 0.73 0.000 
(0.08) 

Leverage 0.16 0.18 0.011 
(0.62) 

Ln(Market cap) -0.12 1.47 -0.020 -0.019 
(6.84)*** (9.50)*** 

Weeks with zero return (fraction) 0.03 0.03 0,366 0.304 
(3.22)*** (3.85)*** 

Mean of dependent variable 0.06 0.05 

Std. dev. of dependent variable 0.29 0.30 

Observations 7,501 14,055 

Number of companies 
4,423 8,709 

R2 within 
0.19 0.17 

R2 overall 
0.15 0.14 

0.12 0.11 
R2 between 

Country-year fixed effects 
Yes Yes 



Table 3.6 
Delay Measures 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. Each 
firm-year must have at least 50 weekly return observations and less than 10 weeks with zero returns and countries must have at 
least 16 companies to be included in the sample. The dependent variables are proxies for price delay similar to Hou and 
Moskowitz (2005). The lending supply data are from 2004 and 2005 and covers 26 different countries. T-statistics are reported 
in parentheses and significance levels are indicated as follows: *=statistical significance at the 10% level; **=significant at the 
5% percent level; ***=significant at the 1% level. 

DI D2 D3 

Mean Std. dev. (1) G) 01) 

Ln(Supply) 0.28 1.21 -0.010 -0.019 -0.009 -0.015 -0.008 -0.014 (2.98)*** (8.37)*** (3.75)*** (9.29)*** (3.67)*** (8.91)*** 

Borrowing fee (% p. a. ) 0.85 1.27 0.018 0.011 0.013 0.008 0.013 0.008 
(6-02)*** (5.54)*** (6.39)*** (5.76)*** (6.54)*** (6.08)*** 

ADR or GDR 0.06 0.24 -0.050 -0.030 -0.048 -0.034 -0.048 -0.035 
(4.15)*** (3.62)*** (5.39)*** (5.38)*** (5.46)*** (5.77)*** 

Ln(Book to market) -0.15 0.73 -0.038 -0.029 -0.029 
(8.82)*** (9.23)*** (9.68)*** 

Leverage 0.16 0.18 0.043 0.022 0.020 
(2.72)*** (1.85)* (1.76)* 

Ln(Market cap) -0.12 1.47 -0.038 -0.043 -0.023 -0.027 -0.023 -0-027 
(15.72)*** (24.54)*** (12.20)*** (20.61)*** (13.20)*** (21.40)*** 

Weeks with zero return (fraction) 0.03 0.03 0.576 0.538 0.381 0.349 0.336 0.310 
(5.68)*** (7.77)*** (5.27)*** (7-09)*** (4.91)*** (6.68)*** 

Mean of dependent variable 0.33 0.35 0.55 0.56 0.60 0.61 

Std. dev. of dependent variable 0.24 0.25 0.19 0.19 0.18 0.18 

Observations 7,501 14,055 7,501 14,055 7,501 14,055 

Number of companies 4,423 8,709 4,423 8,709 4,423 8,709 

R2 within 0.05 0.05 0.05 0.05 0.07 0.09 

R2 overall 0.21 0.22 0.17 0.20 0.18 0.22 

R2 between 0.27 0.28 0.24 0.26 0.23 0.28 

Country-year fixed effects 
Yes Yes Yes Yes Yes Yes 
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Table 3.7 
R2 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. The 
R2 coefficients used as dependent variables are transfon-ned using ln[R 2/(1 -R 2)1 

- Each firm-year must have at least 50 week-k 
return observations and fewer than 10 weeks with zero returns. Furthermore, every country-year must have at least 16 
companies. The lending supply data are from 2004 and 2005 and covers 26 different countries. The T-statistics are reported in 
parentheses and significance levels are indicated as follows: *=statistical significance at the 10% level; **=significant at the 5% 
percent level-, ***=significant at the 1% level. 

RZ 

Mean Std. dev. (1) 0 1) 

Ln(Supply) 0.28 1.21 0.075 0.106 
(4.26)*** (9.48)*** 

Borrowing fee (% p. a. ) 0.85 1.27 -0-098 -0.067 
(6.51)*** (6.78)*** 

ADR or GDR 0.06 0.24 0.285 0.172 
(4-69)*** (3.97)*** 

Ln(Book to market) -0.15 0.73 0.175 
(7.73)*** 

Leverage 0.16 0.18 -0.277 
(3.34)*** 

Ln(Market cap) -0.12 1.47 0.216 0.256 
(17.49)*** (29.55)*** 

Weeks with zero return (fraction) 0.03 0.03 -3.132 -2.836 
(6.09)*** (8.18)*** 

Mean of dependent variable -1-77 -1.86 

Std. dev. of dependent variable 1.23 1.31 

Observations 7,501 14,055 

Number of companies 
4,423 8,709 

R2 within 
0.11 0.11 

0.27 0.30 
R2 overall 

0.33 0.35 
R2 between 

Country-year fixed effects 
Yes Yes 
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Table 3.8 
Replication of Bris, Goetzmann, and Zhu (2006) 

T'he panel regressions are estimated using GLS random effects with robust (Huber/White/sandwich) standard errors. The R2 
coefficients are transformed using ln[R 2/(, 

-R 2)]. Each fin-n-year must have at least 50 weekly return observations and fO, ý er 
than 10 weeks with zero returns. Furthermore, every country-year need at least 16 companies. Regressions (i) and (ii) include 
yearly data from 2000 to 2005, but regression (Iii) uses yearly data just for 2005 and 2006. Panel A is estimated on a security level, while Panel B is estimated on a country level, in which the dependent variable is weighted using Total Sum of Squares 
(see Bris, Goetzmann and Zhu 2006). The T-statistics are reported in parentheses and significance levels are indicated as follows: *=statistical significance at the 10% level; **=significant at the 5% percent level-I ***=significant at the 1% level. 

(1) 01) 
PANEL A: Security level 

Short sales allowed and practiced 0.90 0.30 -0.454 -0.150 -0.140 
(15.76)*** (3.20)*** (1.91)* 

Ln(Supply) -11.40 1.32 0.041 
(3.87)*** 

Borrowing fee (% p. a. ) 0.93 1.71 -0.036 
(3-13)*** 

ADRO 0.01 0.12 0.021 0.485 0.392 
(0.37) (4.45)*** (2-53)** 

ADRI 0.04 0.19 0.037 0.148 0.130 
(1.06) (3.44)*** (2-65)*** 

Weeks with zero return (fraction) 0.05 0.05 -3.677 -4.204 -3.778 
(28.00)*** (17.81)*** (10.68)*** 

Ln(number of stocks) 7.31 1.49 0.136 0.182 0.217 
(16.93)*** (16.07)*** (14.73)*** 

Ln(GDP per capita) 10.29 0.38 -0.608 -0.603 -0.759 
(19.8 6) *** (11.54)*** (10.21)*** 

Ln(Geographical size) 13.96 2.36 -0.088 -0-057 -0.024 
(22.81)*** (9.97)*** (3-05)*** 

Variance in GDP growth 5.54 6.95 0.009 0.016 0.018 
(6.63)*** (6.78)*** (5.61)*** 

Ln(Market cap) -1.42 1.90 0.256 0.293 0.281 
(63.61)*** (48.60)*** (30.69)*** 

Mean of dependent variable -2.18 -2.28 -1.87 

Std. dev. of dependent vanable 
1.48 1.46 1.30 

144 70 23,194 13,862 
Observations , 

523 15 13,401 8,594 
Number of companies , 

0.07 0.02 0.04 
R2 within 

0.24 0.25 0.22 
R2 overall 

0.36 0.29 0.28 
R2 between 

37 26 26 
Number of countries 

(Continues next page.. ) 
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Table 3.8 (cont. ) 

PANEL B: Country level 

Short sales allowed and practiced 0.66 0.48 -0.454 -0.147 -0.141 (2.52)** (0-67) (0.64) 

Ln(Average supply) -11.12 0.97 
-0.0637 
(0.93) 

Average borrowing fee (% p. a. ) 1.28 0.95 0.0032 
(0.07) 

ADRO 0.10 0.30 0.600 0.868 0.916 
(2.66)*** (2-87)*** (2.96)*** 

ADRI 0.21 0.41 0.472 0.488 0.564 
(2.13)** (1.88)* (2.04)** 

Weeks with zero return (fraction) 5.36 2.60 -0.046 -0.017 -0.018 
(2.25)** (0.64) (0.69) 

Ln(number of stocks) 4.22 1.29 -0.981 -1.074 -1.051 
(14.79)*** (13.33)*** (12.38)*** 

Mean of dependent variable -6.07 -6.48 -6.48 
Std. dev. of dependent variable 1.61 1.72 1.72 

Observations 285 81 81 

Number of groups 54 41 41 

R2 within 0.32 0.16 0.16 

R2 overall 0.9 0.93 0.94 
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Table 3.9 
Skewness 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. Each 
firm-year must have at least 50 weekly return observations and fewer than 10 weeks with zero returns. Furthermore, every 
country-year needs at least 16 companies. The lending supply data are from 2004 and 2005 and covers 26 different countries. 
Raw skewness is based on weekly stock returns, while abnon-nal skewness uses the residuals of a market-model equation. The 
T-statistics are reported in parentheses and significance levels are indicated as follows: *=statistical significance at the 10% 
level, **=significant at the 5% percent level; ***=significant at the 1% level. 

Kurtosis abnormal Kurtosis raw 
Mean Std. dev. 

Ln(Supply) 0.28 1.21 -0.069 -0.072 -0-064 -0.073 
(5.31)*** (7.92)*** (4.90)*** (7.33)*** 

Borrowing fee (% p. a. ) 0.854 1.268 0.007 0.008 0.001 0.007 
(0.64) (1.00) (0.10) (0.83) 

ADR or GDR 0.06 0.24 -0-013 -0.040 -0.010 -0.029 
(0.29) (1.26) (0.21) (0.84) 

Ln(Book to market) -0.147 0.73 -0.051 -0.049 
(2.86)*** (2-69)*** 

Leverage 0.16 0.18 -0.075 -0-034 
(1-08) (0-50) 

Ln(Market cap) -0.12 1.47 -0.009 -0-007 -0-020 -0.014 
(0-93) (1.09) (2.15)** (2.04) ** 

Weeks with zero return (fraction) 0.03 0.03 0.940 0.973 0.986 1.065 
(2.15)** (3.26)*** (2.22)** (3.43)*** 

Mean of dependent variable 0.16 0.15 0.10 0.09 

Std. dev. of dependent variable 0.96 0.96 0.91 0.93 

501 7 14,055 7,501 14,055 
Observations , 

423 4 8,709 4,423 8,709 
Number of companies , 

0.01 0.01 0.01 0.01 
R2 within 

0.07 0.07 0.07 0.07 
R2 overall 

0.10 0.09 0.09 0.08 
R2 between 

Yes Yes Yes Yes 
Country-year fixed effects 
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Table 3.10 
Kurtosis 

The panel regressions are estimated using GLS random fin-n-effects with robust (Huber/White/sandwich) standard errors. Each 
firm-year must have at least 50 weekly return observations and fewer than 10 weeks with zero returns. Furthermore, every 
country-year needs at least 16 companies. The lending supply data are from 2004 and 2005 and covers 26 different countries. 
Raw kurtosis is based on weekly stock returns, while abnormal kurtosis uses the residuals of a market-model equation. The T- 
statistics are reported in parentheses and significance levels are indicated as follows: *=statistical significance at the 10% level; 
**=significant at the 5% percent level; ***=significant at the 1% level. 

Mean Std. dev. 

Extreme negative Extreme positive 

Ln(Supply) 0.28 1.21 -0.018 -0.043 -0-058 -0.111 
(0.32) (1.13) (1.02) (2-44)** 

Borrowing fee (% p. a. ) 0.854 1.268 0.135 0.118 0.168 0.133 
(2.95)*** (3.42)*** (3.56)*** (3-63)*** 

ADR or GDR 0.06 0.24 0.235 0.259 0.214 0.328 
(1.16) (1.75)* (1-02) (1.93)* 

Ln(Book to market) -0.147 0.73 0.124 0.098 
(1.72)* (1.29) 

Leverage 0.16 0.18 0.166 0.266 
(0.57) (0-92) 

Ln(Market cap) -0.12 1.47 -0.215 -0.186 -0.248 -0.253 
(5.17)*** (6.53)*** (5.92)*** (8.40) *** 

Weeks with zero return (fraction) 0.03 0.03 6.319 6.750 7.486 7.771 
(3.08)*** (4.94)*** (3.52)*** (5.37)*** 

Mean of dependent variable 2.31 2.27 2.10 2.14 

Std. dev. of dependent variable 3.77 3.86 3.74 3.95 

Observations 7,501 14,055 7,501 14,055 

Number of companies 
4,423 8,709 4,423 8,709 

0 01 0.01 0.01 0.01 
R2 within . 

0 03 0.03 0.03 0.04 
R2 overall . 

0 03 0.03 0.04 0.05 
R2 between . 

Country-year fixed effects 
Yes Yes Yes Yes 
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Table 3.11 
Frequency of Extreme Events 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. 
Extreme Down is the proportion of weekly returns in a given year that are two standard deviations below the previous year's 
average. Extreme Up is the proportion that are two standard deviations above the previous year's average. Each firm-year must 
have at least 50 weekly return observations and fewer than 10 weeks with zero returns. Furthermore, every country-year needs 
at least 16 companies. The lending supply data are from 2004 and 2005 and covers 26 different countries. T-statistics are 
reported in parentheses and significance levels are indicated as follows: *=statistical significance at the 10% level; 
**=significant at the 5% percent level; ***=significant at the 1% level. 

Mean Std. dev. 

Skewness abnormal Skewness raw 

Ln(Supply) 0.34 1.17 0.000 0.000 -0.001 -0.001 
(0.30) (1.06) (1.35) (2.73)*** 

Borrowing fee (% p. a. ) 0.798 1.202 0.001 0.000 -0.001 0.000 
(1.27) (0.48) (1.26) (1.35) 

ADR or GDR 0.06 0.24 -0.003 -0.004 -0.001 -0.003 
(1.79)* (3.46)*** (0,63) (2.44)** 

Ln(Book to market) -0.159 0.711 0.003 0.000 
(4.11)*** (0.20) 

Leverage 0.16 0.18 0.002 0.000 
(0.69) (0.02) 

Ln(Market cap) -0.05 1.45 -0.001 -0.001 -0.001 -0.002 
*** (1.63) (3.21)*** (4.09)*** (6.35) 

Weeks with zero return (fraction) 0.02 0.03 -0.035 -0.037 -0.004 -0.016 
(2.06)** (3.42)*** (0.18) (1.30) 

Mean of dependent variable 
0.02 0.02 0.02 0.03 

Std. dev. of dependent variable 0.023 0.025 0.024 0.025 

7,057 12,516 7,057 12,516 
Observations 

4,186 7,651 4,186 7,651 
Number of companies 

0.08 0.08 0.10 0.09 
R2 within 

0.08 0.08 0.07 0.08 
R2 overall 

0.07 0.07 0.04 0.07 
R2 between 

Yes Yes Yes Yes 
Country-year fixed effects 
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Table 3.12 
Robustness with respect to time period 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. We 
estimate individual coefficients for Ln(supply) and Fee a balanced panel of two periods. Period I goes from March 24, "()W to 
March 23,2005 and Period 2 from July 13,2005 to June 28,2006. The regressions include the same control variables as the 
base specification (ii) in tables 5-11. Other coefficients are not included to preserve space. The R2 coefficients are transfon-ned 
using ln[R 2/(l -R 2)]. Correlations are transformed using Cross-correlation=ln[(p+l)/(I-p)]. Extreme Down is the proportion of 
weekly returns in a given year that are two standard deviations below the previous year's average. Each firm-year must have at 
least 50 weekly return observations and fewer than 10 weeks with zero returns. Furthermore, every country-year must have at 
least 16 companies. T-statistics are reported in parentheses and significance levels are indicated as follows: *=statistical 
significance at the 10% level; **=significant at the 5% percent level; ***=significant at the 1% level. 

Ln(Supply) Borrowing fee 

Period I Period 2 Period I Period 2 

R2 0.026 0.075 -0.109 -0.044 
(1.65)* (4.15)*** (6.91)*** (3.13)*** 

Corr -0.008 -0.010 0.024 0.011 
(2.18)** (2.15) ** (6.18)*** (3.16)*** 

D1 -0.001 -0.020 0.021 0.001 
(0.34) (5.59)*** (6.94)*** (0.19) 

D2 0.002 0.001 0.015 0.001 
(0.83) (0.26) (5.71)*** (0.22) 

D3 0.002 0.001 0.013 0.000 
(0.91) (0.36) (6.17)*** (0.09) 

Skewness abnon-nal -0.069 -0.091 0.015 -0.009 
(4.95)*** (5.55)*** (1.23) (0.63) 

Skewness raw -0.067 -0.096 0.017 -0.019 
(4.71)*** (5.36)*** (1.27) (1.20) 

Kurtosis abnon-nal -0.001 0.003 0.001 0.000 

(1.58) (5.15)*** (1.96)** (0.11) 

Kurtosis raw -0.001 
58 1 

0.003 
15)*** (5 

0.001 
(1.96)** 

0.000 
(0.11) ) ( . . 

Extreme down -0.001 
0.003 

*** 
0.001 

96)** (1 
0.000 
(0.11) 

(1.58) (5.15) . 
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Table 3.13 
Robustness with respect to measurement error 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. Each 
year the sample is split into three parts ("Low", "Medium", "High") based on the coefficients of variation of either Ln(Supply) 
or Fee calculated using weekly data within the year. The coefficients for each variable are then estimated separately for each 
group in a single regression. The regressions include the same control variables as the base specification (ii) in tables 5- IL 
Other coefficient estimates are not included to preserve space. The R2 coefficients are transformed using ln(R', (I-R 2 
Correlations are transformed using Cross-correlation=ln[(p+l)/(I-p)]. Each firm-year must have at least 50 weekly return 
observations and fewer than 10 weeks with zero returns. Furthermore, every country-year must have at least 16 companies. The 
lending supply data are from 2004 and 2005 and covers 26 different countries. T-statistics are reported in parentheses and 
significance levels are indicated as follows: *=statistical significance at the 10% level; **=significant at the 5% percent level; 
***=significant at the I% level - 

Ln(Supply) Borrowing fee 

Low Medium High Low Medium High 

R2 0.070 0.109 0.121 -0-066 -0.070 -0-065 
(4.10)*** (6.5 1)*** (8.36)*** (5.85)*** (4.25)*** (4.23)*** 

Corr 0.005 -0.012 -0.012 0.010 0.011 0.004 
(1.23) (3.30)*** (3.67)*** (3.79)*** (2.82)*** (1.25) 

DI -0.011 -0.020 -0.022 0.010 0.012 0.012 
(3.21)*** (5.88)*** (7.42)*** (4.68)*** (3.37)*** (3.60)*** 

D2 -0.006 -0.019 -0-017 0.007 0.008 0.010 
(2.51)** (7.67)*** (8.05)*** (4.69)*** (3.36)*** (4.04) *** 

D3 -0-006 -0.018 -0-015 0.007 0.008 0.010 
(2.3 6) ** (7.39)*** (7.71)*** (4.99)*** (3.45)*** (4.17)*** 

Skewness abnormal -0.041 -0.078 -0.079 0.017 -0-033 0.014 

(3.00)*** (5.43)*** (6.29) *** (1.87)* (2-24) ** (1.08) 

Skewness raw -0-035 -0.075 -0.086 0.017 -0.038 0.010 

(2.51)** (5.00)*** (6.14) *** (1 . 86)* (2.49)** (0.71) 

Kurtosis abnormal -0.093 -0.024 -0.032 0.130 0.127 0.078 

(1.58) (0.44) (0.57) (3.35)*** (1.99)** (1.66)* 

Kurtosis raw -0.143 
** 

-0.081 
41 1 

-0.116 
65)* (1 

0.137 
39)*** (3 

0.152 
(2.23)** 

0.106 
(2.11)** 

(2.3 7) ) 
. ( . . 

Extreme down -0.002 0.001 
** 

0.001 
58 1 

0.000 
01) (1 

0.001 
(2.3 2) ** 

0.001 
(1 . 77)* 

(3.31)*** (2.05) ) 
. ( . 

Extreme up -0.002 -0.002 
*** 

0.000 
40 0 

-0.001 
81)* (1 

0.000 
(0.18) 

0.000 
(0.47) 

(3.39)*** (4.00) ) 
. ( . 
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Table 3.14 
Robustness with respect to geographic region 

The panel regressions are estimated using GLS random firm-effects with robust (Huber/White/sandwich) standard errors. The 
regressions include the same control variables as the base specification (ii) in tables 5-11. The coefficients on Ln(supply) and 
Fee are estimated separately depending on which country the observations belongs to. Other coefficient estimates are not 
included to preserve space. The R2 coefficients are transformed using ln(R 2/(l 

-R 2)). Correlations are transformed using Cross- 
correlation=ln((p+ I )/(I -p)). Each firm-year must have at least 50 weekly return observations and less than 10 weeks with zero 
returns. Furthermore, every country-year must have at least 16 companies. The lending supply data are from 2004 and 2005 and 
covers 26 different countries. T-statistics are reported in parentheses and significance levels are indicated as follo\%s: 
*=statistical significance at the 10% level; **=significant at the 5% percent level; ***=significant at the 1% level. 

Ln(Supply) 

us Non US 

Borrowing fee 

us Non US 

R2 0.148 0.052 -0.075 -0.073 
(10.29)*** (3.37)*** (4.46) *** (6.00)*** 

Corr -0.010 -0-007 0.004 0.012 
(3.01)*** (2.00) ** (1.10) (4.37)*** 

D1 -0.027 -0.009 0.011 0.013 
(9.10)* ** (2.99)*** (3,42)*** (5.14) *** 

D2 -0.021 -0.008 0.007 0.010 
(9.60)*** (3.89)*** (3.06) *** (5.72)*** 

D3 -0.019 -0.008 0.006 0.010 
(9.17)*** (3.98)*** (3.08)*** (5.87)*** 

Skewness abnormal -0.052 -0.094 0.010 0.003 

(4.14)*** (8.25)*** (0.65) (0.28) 

Skewness raw -0.057 
(3.98)*** 

-0.091 
(7.76)*** 

0.014 
(0.84) 

0.000 
(0.01) 

Kurtosis abnormal 0.133 -0.252 
*** 

0.146 
29) ** (2 

0.062 
(1.55) (2.48)** (5.06) . 

Kurtosis raw -0.006 -0.238 
57)*** (4 

0.178 
(2.60)*** 

0.085 
(2.00)** 

(0.08) . 

Extreme down 0.001 0.000 0.000 
(0 60) 

0.000 
(0.90) 

(1.38) 0.00 . 

0 000 -0.002 -0.001 -0.001 
Extreme up . (0.13) (3.53)*** (1.29) (1.25) 
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Figure 3.1 
Total Supply of Equities 

This figure shows the total supply of equities available in the database from January 2004 to June 2006. The left axis display the 
number of different stocks and the right the total value in trillions of US dollars. 
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Figure 3.2 
Distribution of yearly VW borrowing fee averages 

This figure contains the distribution of yearly average borrowing fees in basis points per year. The vertical axis contains the 

frequency of firms with yearly average value-weighted borrowing fees in each interval reported in the horizontal axis. 
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Figure 3.3 
Distribution of supply (% of firm size) This figure contains the distribution of supply as a percentage of firm size for firms present on the database on June 28,2006, 

The vertical axis contains the frequency of firms with yearly average lending supply in each interval reported in the hori/ontal 
axis. 
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Figure 3.4 
Fees and Utilization around dividend payments 

This figure shows borrowing fees and lending volume for each week around dividend payments from January 2004 to June 

2006. 
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