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ABSTRACT 

 

This paper examines the performance of corporate bond mutual funds during the 

period from 1990 to 2003. We find strong evidence of persistence in risk-adjusted 

performance. The reason behind the persistent performance varies across fund types. For 

high-quality bond funds, the persistence is driven by time-varying factor loadings, where 

fund managers trade dynamically on the economic information, such as the term structure 

and macroeconomic factors. However, the persistence of high-yield bond funds cannot be 

explained by the fee structure, momentum, callability, non-synchronous trading or time-

varying factor loadings. Further examination on the fund flows suggests that the 

existence of performance persistence is due to the fact that fund flows are not sensitive to 

the risk-adjusted fund performance, which is consistent with the theory suggested by 

Berk and Green (2004). Our results have further implications for corporate bond fund 

selection by investors. 
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CHAPTER 1 

INTRODUCTION 

 

Bond funds have increasingly gained market share in the mutual fund industry, 

especially during the past several years of dramatic equity market downturn. As of 

December 2003, there were 2,042 bond funds in U.S. with total net assets of 1.24 trillion 

dollars. They account for about 30% of all U.S. mutual funds by number and 25% by 

assets under management. Since corporate bonds are less liquid than stocks, investors 

generally gain exposure to this market sector through mutual funds. Therefore, bond 

funds play a very important role in investors' asset allocation decisions. 

Just like for equity funds, there are “star” managers for bond funds, such as Bill 

Gross, Bob Rodriguez, and Dan Fuss, among others. The funds they manage (e.g. Pimco 

Total Return, FPA New Income, and Loomis Sayles Bond) beat their benchmarks for 

multiple years and are consistently ranked above their peers. This anecdotal evidence 

naturally gives rise to the question: do these fund managers really possess differential 

abilities, so they can consistently beat the market, or do they just beat the market by 

chance? 

From the market efficiency perspective, the existence of persistent performance 

conflicts with the efficient market hypothesis. However, Grossman and Stiglitz (1980) 

argue that informed traders should be rewarded for the money that they spend in 

collecting information. Thus, it is plausible that fund managers with private information 

can consistently beat the market, gross of expenses. Berk and Green (2004) also provide 
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a rational explanation that persistence in fund performance is of short-horizon due to the 

decreasing returns to scale of the mutual fund industry. Given the anecdotal evidence and 

theoretical predictions, we examine empirically in this research whether there is 

persistence in bond fund performance and over what horizon, and if so, why.  

The performance persistence in equity mutual funds has long been a focus in 

academic studies. See, for example, Jensen (1968), Grinblatt and Titman (1989 and 

1992), Brown, Goetzmann, Ibbotson, and Ross (1992), Hendricks, Patel, and Zeckhauser 

(1993), Malkiel (1995), Brown and Goetzmann (1995), Elton, Gruber, and Blake (1996), 

Carhart (1997), Daniel, Grinblatt, Titman, and Wermers (1997), Bollen and Busse 

(2003), and Wermers (2000 and 2003), among others. Many studies find that the 

performance of equity funds persists. In addition, Fung and Hsieh (1997), Brown, 

Goetzmann, and Ibbotson (1999), and Agarwal and Naik (2000), ect., provide evidence 

on the persistence of hedge fund performance. Lakonishok, Schleifer, and Vishny (1992), 

Coggin, Fabozzi and Rahman (1993), Blake, Lehmann, and Timmermann (1999), 

Christopherson, Ferson, and Glassman (1998) and others improve our understanding of 

the performance persistence in pension funds. 

 However, academic studies on bond fund performance are quite limited. To our 

knowledge, Blake, Elton, and Gruber (1993, hereafter referred as BEG (1993)) and Elton, 

Gruber, and Blake (1995, hereafter referred as EGB (1995)) are the first to study 

comprehensively the performance of bond mutual funds, where they conclude that bond 

funds tend to underperform benchmarks net of expenses and that there is no performance 

persistence in the funds they study. Nonetheless, as they and other related studies point 
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out1, the conclusion may be limited because their samples cover a small number of funds. 

A subsequent study by Ferson, Henry, and Kisgen (2003) measure the performance of 

fixed-income funds with a stochastic discount factor approach on a relatively large 

sample. They find fund performance varies across economic states, yet they do not 

examine performance persistence. 

In this paper, we provide a comprehensive and detailed study on the performance 

of funds that mainly invest in corporate bonds, using the bond mutual fund data provided 

by the Center for Research in Security Prices (CRSP).2   Employing an extensive set of 

benchmark models, we first document that bond funds on average outperform 

benchmarks before expenses, but underperform net of expenses, over the period from 

1990 to 2003. This result is robust to controlling for possible market-timing activities and 

time-varying factor loadings.  

The fund performance documented here is reminiscent of what has been found in 

previous studies. BEG (1993) and EGB (1995) all find similar results in their samples 

during the period from 1979 to 1988 and from 1986 to 1991, respectively. Cornell and 

Green (1991), and Gudikunst and McCarthy (1997) examine the performance of high-

yield funds during the period from 1960 to 1989 and from 1980 to 1995, respectively. 

They document that high-yield funds generate comparable returns to the high-yield 

index. Recently, Ferson, Kisgen and Henry (2003) find fixed-income funds outperform 

                                                 
1 See, for example, Cornell and Green (1991), and Gudikunst and McCarthy (1992 and 1997). 
2 Mutual funds investing mainly in government, agency and mortgage securities are exposed to different 
risks than corporate bond funds. They are better studied separately. 
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when quality-related credit spreads are high, but underperform when short-term interest 

rates or industrial capacity utilization rates are high. But on average, the risk-adjusted 

performance is similar to what we reveal in this study, where we employ linear 

conditional factor models.  

Further, as the focus of this research, we examine if the past performance of bond 

mutual funds conveys some information about future performance. This analysis is 

important for both investors and the market efficiency hypothesis. Using portfolio 

ranking and contingency table methodologies (See Carpenter and Lynch (1999)), we find 

bond fund performance is persistent at a one-year horizon after controlling for risks. 

Our finding on performance persistence is different from that of BEG (1993), who 

find no evidence of persistence in risk-adjusted returns across models. The discrepancy is 

likely due to differences in sample size and time period (as mentioned above) between 

these two studies. BEG (1993) study two samples, one is the survivorship bias free 

sample with small number of funds, and the other is a relatively large sample, but only 

includes surviving funds. Our sample is comparably more comprehensive and 

survivorship-bias free. 

The evidence of performance persistence in bond funds coincides with what 

Hendricks, Patel and Zeckhauser (1993) find in equity mutual funds. However, Carhart 

(1997) attributes this to the momentum effect and expense ratios. We thus explore if the 

persistence we document here is robust to factors proxying for either fund characteristics 

or fund managers' trading strategies. 
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We start by studying the differential behavior of past winners and past losers. 

Carhart (1997) and Wermers (2000) find that persistence in equity mutual fund 

performance results from losers repeating their losing streaks, while Lynch and Musto 

(2002) predict that performance repeats among winners. However, we show that bond 

funds exhibit relatively consistent performance for both winners and losers, in that they 

have similar probabilities of staying within the same ranking group during the subsequent 

year. 

Second, we consider the fee structure of bond funds. BEG (1993), EGB (1995) 

and Carhart (1997), etc., all reveal that expense ratios and load charges explain a big 

portion of mutual fund performance. We conduct similar analysis on bond funds. We first 

add back monthly average expense ratios to each fund's net returns, and conduct the 

similar persistence analysis as with returns net of expenses. 

We find that the persistence remains in both high-quality and high-yield bond 

funds.  Regarding the load charges, we analyze separately load funds and no-load funds, 

and we find the persistence remains in both types of funds, although no-load funds, on 

average, present stronger performance than load funds. Therefore, the fee structure of 

bond funds cannot fully account for the performance persistence of bond funds. A further 

examination of the bottom (loser) decile funds' performance suggests that the loser funds 

charge heavily either on the expense ratio or on the loads, which drags down the 

performance. 

Third, different from equity mutual funds, the performance persistence in bond 

funds is related to neither the momentum in corporate bond returns nor the momentum in 
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stock returns. This result is partially consistent with Gebhardt, Hvidkjaer and 

Swaminathan (2002), who find no evidence of momentum in investment grade corporate 

bonds, but reveal a momentum spillover from stock returns to bond returns. Moreover, 

neither the call option nor the nonsynchronous trading of corporate bonds can explain the 

performance persistence.  

As suggested in Ferson and Schadt (1995), it is likely that fund managers trade on 

the public information that can be used to predict future bond returns. In order to capture 

this dynamic trading strategy, we adopt the conditional performance evaluation approach 

to measure fund performance. We observe differential responses between high-quality 

and high-yield fund managers to the public information, such as the level of short-term 

interest rates, the default risk, and the industrial capacity utilization rate. These factors 

are found useful in evaluating the fixed-income fund performance in Ferson, Kisgen and 

Henry (2003). The performance of high-yield funds continues to persist, however, that of 

high-quality funds disappears. 

Given the observation of performance persistence, we further ask if investors 

react rationally in response to the information that is contained in the past performance. 

Similar to equity mutual funds, we discover a nonlinear asymmetric relation between 

fund flows and fund raw returns. But investors' cash flows are insensitive to risk-adjusted 

returns, which suggest that investors are not fully aware of the information that is 

contained in risk-adjusted returns. The performance remains persistent over a one-year 

horizon for both types of funds despite the impact of cash inflows. 
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Finally, when we extend holding horizons, we find the persistence of high-quality 

and high-yield funds can last up to four years. Further examination of the fund flows 

suggests that the existence of performance persistence in high-quality funds is due to the 

fact that fund flows are not sensitive to the risk-adjusted fund performance, which is 

consistent with the theory suggested by Berk and Green (2004). The shrinking spreads 

between past winners and losers of high-yield funds is solely due to the consistent 

improvement in the performance of the funds with worst past performance. This reflects 

the fact that fund managers adjust their trading strategies by either discarding 

unsuccessful funds or merging them into other funds (see Lynch and Musto (2003)).  

In summary, our results show that the performance persistence in high-quality 

funds is driven by the fund managers' taking advantage of market predictability. 

However, the performance persistence in high-yield funds suggests that either fund 

managers have superior asset management abilities or there might be a common risk 

factor that affects the performance of high-yield bond funds. 

The remainder of the paper is organized as follows. Chapter 2 introduces 

benchmark models for performance measurement. Chapter 3 describes the data. Chapter 

4 presents the empirical analysis.  Chapter 5 concludes. 
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CHAPTER 2 

                                         METHODOLOGIES  

                                                         

2.1     Performance Measures 

 

2.1.1 Baseline Models 

 

The risk-adjusted performance of corporate bond funds is evaluated using 

Jensen's alpha from a multifactor model: 

ttit Fr εβα ++=  

 where rt is a fund's return at time t  in excess of  the risk free rate, αi is a constant, β is a 

vector of factor loadings, Ft is a vector of factor realizations, and εt is the error term, 

which is white noise uncorrelated with Ft. Such a multifactor model is also widely used in 

evaluating performance for equity funds, albeit with a different set of factors. The model 

can be motivated from the ICAPM of Merton (1973) or the APT of Ross (1976). 

An important problem in implementing the above model is that there is no clear 

standard for the selection of factors for bond funds that is both theoretically sound and 

empirically convincing. There may not even exist a uniform factor-selection criteria, 

since funds investing in different sectors of corporate bonds may be exposed to very 

different types of risk. As a result, there is a joint hypothesis problem -- any test of 

abnormal performance using the model is a joint test on Jensen's alpha and on the factor 

selection. 
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The issue of the selection of factors to price passive portfolios and actively 

managed portfolios has also been raised and explored in the studies of equity mutual 

funds. Lehman and Modest (1987) find conventional measures of mutual fund 

performance very sensitive to the benchmarks that are used in the multi-factor asset 

pricing model. Although the average performance measures are similar across models, 

the rankings among funds vary depending on which model is used. Pastor and Stambaugh 

(2002) further suggest that accuracy in measuring risk-adjusted performance can be 

improved by including returns on seemingly unrelated assets. 

In light of this problem, this paper examines fund performance using multiple 

combinations of bond indices as factors. This is also in line with the approach suggested 

by Blake, Elton and Gruber (1993). The idea is that with suitable benchmark returns, 

passive investment strategies generate zero abnormal performance, and positive abnormal 

performance can only be generated by an active portfolio manager who trades securities 

in response to superior private information  

 

2.1.1.1 Market Index Model (MKT) 

 

Our first model is a two-index market model, where the (bond) market is proxied 

by the Lehman Brothers government/corporate bond index3 and the high-yield index,   

tttit HYGCr εββα +++= 21  

                                                 
3 LB later renames as government/credit bond index. 
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where GCt is the excess return on Lehman's government/corporate bond index, and HYt 

is the excess return on Lehman's high-yield bond index. The government/corporate bond 

index is a market value-weighted index of government and investment-grade corporate 

issues that have more than one year remaining until maturity and is the one commonly 

seen as the reference return on any fixed income performance report. The high-yield 

index is a market value-weighted index of non-investment grade corporate issues. This 

specification is intended to capture the variation in fund returns that are associated with 

high-quality and high-yield corporate bond markets. 

 

2.1.1.2 Individual Risk-Adjusted Model (IRisk) 

 

Our second model intends to match fund performance with indices closest to the 

funds' investment objectives and policies. Lehman Brothers government and high-quality 

bond indices will be used to evaluate the performance of investment grade bond funds, 

since investment grade bond funds tend to hold portfolios that are composed of 

government bonds and bonds that are rated BBB or higher by SP and Baa3 or higher by 

Moody's. Lehman Brothers government bond index and high-yield bond index are used 

for high yield funds in order to suit the holdings of this group. To be specific, let GVt and 

HQt denote excess returns on the government bond index and on the investment-grade 

corporate bond index respectively. We consider the following set of models, respectively 

for high-quality funds and high-yield funds: 
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 For High-Quality funds:  

tttit HQGVr εββα +++= 21  

For High-Yield funds: 

tttit HYGVr εββα +++= 21  

 

2.1.1.2 EGB 6-Factor Model (EGB6)  

 

In addition to using returns on benchmark portfolios, we further incorporate 

fundamental economic variables into the model developed by Elton, Gruber and Blake 

(1995) (hereafter referred as EGB (1995)). This represents our third model:  

ttttttmtit UNCPIUNGDPDEFTERMCORPrr εββββββα ++++++= 654321+  

 

where rmt is the excess return of the CRSP value-weighted stock index, CORPt is the 

excess return of the Lehman Brothers value-weighted corporate bond index, Termt is 

constructed as the return difference between the long term government bond index and 

30-day treasury bills,  Deft is measured as the return difference between the long term 

high-yield bond index and the long term government index, UNGDPt is proxied by the 

monthly change in economics leading index indicators, and UNCPIt is proxied by the 
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monthly change in the consumer price index. We follow EGB (1995) to estimate the risk 

premia that are associated with macroeconomic variables.4 

 

2.1.1.4 Style-Specific Model (Style)  

 

Our fourth model is designed to control for the effect of the short sale constraint 

that prevails in bond funds. Instead of estimating the multi-index model, we can construct 

a single-index benchmark (a style-specific benchmark) with style-specific weights, using 

an approach similar to that of Sharpe (1992). The style-specific benchmark can be found 

by solving the following "tracking error" minimization problem:  

][min bt
j

jit rrVar
i

∑− β
β

 

Subject to 

1=∑
j

jβ , and  0>jβ  

 

                                                 
4 Following the tradition of Chen, Roll, and Ross (1986), EGB(1995) derive the following expression for 
the return generating process at time t as: r itibtiit gr ηλγβ +++= )( , where, iγ  is a vector of factor 

sensitivity to the innovation of the fundamental economic variables; iλ  is a vector of the risk premium on 
the fundamental economic variables; and gt is the unexpected change in the fundamental economic 
variables with mean zero. Since risk premia on fundamental variables are not observable, we'll need to 
back them up by estimating the following model with restriction: r itibtiit gri ηγβδ ++= +  

where λγδ 'ii = . Following Gallant (1987), we jointly estimate these two models, using returns on 
passive portfolios, such as long and intermediary-term government bond indexes and corporate bond 
indices of AAA, AA, A, BBB and high-yield during the period of 1984-2003. The risk premia are further 
used in evaluating the performance of corporate bond funds as in this equation, assuming the risk premia 
are constant throughout the analysis.  
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Here, rit is the excess return on fund i during period t and rbt is a vector of style-matched 

index excess returns using the multiple factors to control for the risks that are associated 

with different asset markets of various durations. We consider the following factors: the 

intermediate and long-term government bond indices, the intermediate and long-term 

investment grade bond indices, and the intermediate and long-term high-yield bond 

indices.  is the unique style-specific benchmark for fund i and is used to evaluate 

the fund performance in place of multiple risk factors. The non-negativity of

bt
j

jr∑β

jβ  is 

required to meet the short sale constraint. 

 

2.1.2   Market Timing Models 

 

It is well-known that Jensen's alpha may provide biased inference on fund 

performance when fund managers engage in market timing or dynamic trading strategies 

(see, for example, Treynor-Mazuy (1966) and Henriksson and Merton(1981)). To take 

into account such effects, we extend the above models. 

 

2.1.2.1 Market Timing Models Based on Treynor-Mazuy (1966)   

 

The following models are derived based on the empirical market-timing model 

proposed by Treynor-Mazuy (1966).  

 

   
 



   21
 

            Market Index Model (MKT-TM):  

tttttit HYGCHYGCr εκκββα +++++= 2
2

2
121  

            Individual Risk Adjusted Model (IRisk-TM): 

For high-quality funds: 

tttttit HQGVHQGVr εκκββα +++++= 2
2

2
121  

For high-yield funds: 

tttttit HYGVHYGVr εκκββα +++++= 2
2

2
121  

             EGB (1995) 6-Factor Model (EGB6-TM): 

ttmt

tttttmtit

CORPr

UNCPIUNGDPDEFTERMCORPrr

εκκ

ββββββα

+++

++++++=
2

2
2

1

654321

 

 

2.1.2.2 Market Timing Models Based on Henriksson and Merton (1981)  

 

The following models are derived based on the empirical market-timing model 

developed by Henriksson and Merton (1981) . 

 Market Index Model (MKT-HM):   

tttttit HYGCHYGCr εκκββα +++++= )0,max()0,max( 2121  

              Individual Risk Adjusted Model (IRisk-HM): 

             For high-quality funds: 

tttttit HQGVHQGVr εκκββα +++++= )0,max()0,max( 2121  

             For high-yield funds:   
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tttttit HYGVHYGVr εκκββα +++++= )0,max()0,max( 2121  

             EGB 6-Factor Model (EGB6-HM): 

ttmt

tttttmtit

CORPr

UNCPIUNGDPDEFTERMCORPrr

εκκ

ββββββα

+++

++++++=

)0,max()0,max( 21

654321

 

In both Treynor-Mazuy (1966) type and Henriksson-Merton (1981) type models, 

iκ  measures market timing ability. If a fund manager increases or decreases the ex-ante 

exposure to the benchmarks in response to his/her private forecasts on the benchmarks, 

the portfolio returns will be a convex function of benchmark returns and fund betas are 

positive functions of benchmark returns. Note that in EGB6-TM and EGB6-HM, we 

assume that corporate bond fund managers can time two markets -- the stock market and 

the bond market. 

 

2.1.3    Conditional Models 

 

In light of the predictability of bond returns as suggested in Fama and French 

(1992), EGB (1995) and Ferson, Kisgen and Henry (2003), fund managers will not 

ignore the information when they make decisions on their asset allocation. Therefore, 

performance measures will be biased when we assume expected returns are fixed given 

available public information. Empirically, we will adopt the approaches proposed by 

Ferson and Schadt (1996) in assuming risk loadings to be linear functions of the 

economic information. The predetermined economic instruments, such as the term 

structure and the industrial utility capacity will be introduced in detail in the next section. 
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The model proposed and advocated by Ferson and Schadt (1996) can be 

expressed as: 

1,12111, )( ++++ +⊗++= tittitiiti XFFr µββα  

where Xt  is the vector of lagged predetermined economic variables, in excess of the 

sample mean and Ft+1 is a vector of factors as used in baseline models. 

 

2.2      Statistical Inference: The Bootstrapping Approach 

 

One interesting question to address in this research is whether, on average, bond 

fund managers can generate enough returns on the funds to recoup expenses they charge 

to investors. This is equivalent to testing whether all the intercept terms estimated from 

regression models are jointly different from zero. However, the usual joint test requires 

the inversion of the covariance matrix for performance statistics. When the number of 

funds is larger than the length of time-series of the data (in our case, 1,971 funds vs. 156 

months), the covariance matrix for the performance statistics is singular. Therefore, tests 

such as the Wald statistics or F-test are infeasible. Another issue that tends to bias the test 

statistics is the distribution of fund performance. Some bond funds hold very similar 

corporate bonds, so their returns are generally cross-sectionally correlated. It is also well 

acknowledged that returns are serially correlated. Thus if we make the iid assumption on 

the performance statistics, the test statistics will be biased upward due to the ignorance of 

cross sectional and serial correlations. 
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Alternatively, instead of making inference solely on the mean performance, we 

examine the cross-sectional distribution of performance estimates. They include the 

mean, median, the quartiles and the extreme percentiles, such as 1%, 5%, 10%, 90%, 

95% and 99%. The significance of the highest and lowest performance estimates as well 

as less extreme estimates can tell us whether there exist funds that can beat benchmarks 

and funds that perversely under perform them. To address this issue, we consider the 

bootstrapping approach to make our inference, following Kosowski, Timmermann, 

White, and Wermers (2001).  

Here we explain how we apply the bootstrap analysis to the market index model. 

The approach is very similar for the other models. First we estimate fund performance 

( and )  factor loadings and residuals using the time-series of monthly excess net 

returns for fund i. Then in each bootstrap, we resample factor returns (GC and HY) and 

iα̂ ^

i

t
α

residuals ( itε ), and generate a bootstrapped time-series monthly excess net return , 

imposing the null hypothesis of zero true performance: 

b
itr

bti
b

tF
b
tF

b
it HYGCr

ε
εββ

,21 ++=
 

,,...,, 21
b
T

bb
Ft µµµ=  and,  ,,...,, 21

b
T

bbb ssst =ε

where and are the (matched) time reorderings imposed by 

resampling factor returns and residuals, respectively, in bootstrap iteration b.  We further 

,,...,, 21
b
T

bb µµµ ,,...,, 21
b
T

bb sss

estimate the market index model using the bootstrapped return series with general 

method of moments. After a large number of iterations (B = 1,000), we build a cross-
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sectional distribution of the performance statistics, resulting purely from sampling 

variation, as we impose the null of no abnormal performance. Since the factor returns and 

residuals are randomly resampled, we preserve the covariance structure of the realized 

performance statistics. In this way, the bootstrapped distribution of the performance 

statistics approximates the distribution of the realized performance statistics. We 

compute the bootstrapped p-value for the realized performance statistics as:  

∑
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Performance measures ( ) are non-pivotal statistics, in that their distributions 

depend on nuisance parameters such as the variance of the error terms. On the other hand, 

their t-statistics are pivotal, with asymptotic standard normal distribution. Statistical 

theory (See Hall (1992)) suggests that bootstrapped pivotal statistics have better 

convergence properties. Therefore, in empirical implementation, although we present the 

bootstrapped p-values for the cross-sectional statistics of both and their corresponding 

iα̂

iα̂

t-statistics, our focus is on the latter. 

 

2.3    Persistence Statistics 
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Carpenter and Lynch (1999) compare the power of different methodologies that 

are commonly used in examining performance persistence in equity mutual funds such as 

the portfolio ranking method, contingency table tests, and cross-sectional regressions of 

current alphas on past alphas. Based on simulation results, Carpenter and Lynch (1999) 

conclude that the persistence test based on the spread of ranked portfolios is the best 

specified and the most powerful among other alternatives in the absence of survivorship 

bias, while the contingency table test performs the best in the presence of survivorship 

bias. Although the CRSP Mutual Fund Database claims to be survivorship bias free, the 

potential omission bias documented by Elton, Gruber and Blake (2001) also affects the 

power of tests. Therefore, we use parametric ranked portfolios and non-parametric 

contingency tables to investigate performance persistence. 

We first discuss the test based on ranked portfolios. Starting from 1993, in each 

January we form ten equally-weighted portfolios of bond funds based on their lagged 

performance (i.e. their preceding 12, 24, 36 or 48-month performance). The performance 

is measured by the Jensen's alpha estimated using the models discussed in Chapter 2.A. 

We hold these portfolios for the next twelve months. We further extend both the ranking 

and holding periods as robustness checks. This procedure generates a time-series of 

monthly excess returns over the risk-free rate for each portfolio. The return of the zero-

investment portfolio of buying the winners (the top-decile portfolio) and selling the losers 

(the bottom-decile portfolio) is also calculated. We restrict the fund to exist through the 

whole ranking period, but not the holding period to avoid the look-ahead bias. Thus, 

when the fund ceases its existence, we simply rebalance the portfolio. This captures the 
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sense of the ''follow the money" methodology of Elton, Gruber, and Blake (1996). Lastly, 

we estimate the risk-adjusted performance for each portfolio with the same asset pricing 

model used for the ranking. The null hypothesis is that funds in the top/bottom decile 

continue their streaks and the zero-investment portfolio should deliver significant profit if 

there is persistence in fund performance. 

We now discuss the non-parametric contingency table test. Following Malkiel 

(1995), Brown and Goetzmann (1995), and Brown, Goetzmann, Ibbotson and Ross 

(1992), we classify funds into winners or losers in each of two consecutive periods. A 

fund is identified as a winner or loser depending on its risk-adjusted returns relative to 

the median of the funds within the same group.  Persistence in this context is the case of 

being a winner in two consecutive periods, denoted as WW, or the case of being a loser 

in two consecutive periods, denoted by LL. Similarly, winning in the first period and 

losing in the second period is expressed as WL, while LW represents the reverse. We use 

both a cross-product ratio (CPR) and a Chi-squared statistic to detect the persistence. 

CPR, defined as 
LWWL
LLWW

*
* , captures the ratio of the number of funds that exhibit 

persistence in performance to that of funds that do not. Under the null hypothesis of no 

persistence, CPR equals one. 5 

                                                 
5 The statistical significance of CPR can be determined by using the standard error of the natural logarithm 
of the CPR given by 

LLLWWLWWCPR
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)ln( +++=σ
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 distributed as standard normal. 
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The Chi-Squared test compares the empirical frequencies of WW, WL, LW and 

LL for each fund with the expected frequencies under the null.6 We reject the null 

hypothesis of no persistence if the Chi-squared statistic exceeds the critical value of 3.85 

at the 5% level, with one degree of freedom. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
6 We compute the Chi-square statistic as 

4
)4(

3
)3(

2
)2(

1
)1 2222

D
DLL

D
DLW

D
DWL

D
DWW −

+
−

+
−

+
−( , where 

N
LWWWWLWWD )(*)(1 ++

=
,

N
LLWWWLWW )(*)(2D ++

=
,

N
LWWWLLLW )(*)(3D ++

=
  and 

N
LLWLLLLW )(*)(4D ++

=
.  

   
 



   29
 

CHAPTER 3 

DATA 

 

3.1     Sample Selection 

 

The CRSP Survivorship-bias Free U.S. Mutual Funds Database includes 

corporate bond mutual funds. Our selected sample covers the period from January 1990 

through March 2004. The reason we use this time period is simple: before 1990, very few 

funds in the CRSP dataset have objective codes that can be interpreted as corporate bond 

funds. One can certainly backfill the investment objective code of a fund using the code 

designated to it in later years. However, this would cause a potential look-ahead bias in 

fund classification. Similar to Ferson, Henry and Kisgen (2003), we form the sample by 

searching through the self-claimed strategies that are in the record of the annual summary 

data file of CRSP. We choose funds that have the following objectives: Wiesenberger 

fund type codes (OBJ): “CBD" or “CHY", ICDI fund objective codes (ICDI_OBJ): “BQ” 

or “BY”, or Strategic Insight fund objective codes (SI_OBJ): “CHQ,”  “CHY,” “CIM,” 

“CMQ,”  or “CSM”. These three types are available for different periods and with 

different coverage. In particular, OBJ and SI_OBJ were available through 1962-1995, 

and the CRSP dataset does not yet list all the OBJ codes even for this limited period. 

ICDI_OBJ is available from 1993 forward. These objectives are complementary to each 

other. 
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Since our sample for empirical analysis starts in 1992, the choice of fund 

selection relies heavily on the ICDI_OBJ. After selecting the sample, we further classify 

the funds into two subgroups based on their stated objectives. 7  Since extremely small 

funds are more likely to have the back-fill bias, we exclude funds whose total net assets 

are below 1 million dollars.  

 

3.2     Market Indices and Macroeconomic Variables 

 

The return series on benchmark portfolios are provided by Lehman Brothers, Inc. 

We use returns on 30-day treasury bills as the risk free rate and use returns to the CRSP 

value-weighted index as the stock market return. They are obtained from CRSP. The data 

on consumers price index and economics leading index Indicators are from Global 

Insight (formerly DRI).  

Predetermined information variables are to account for the public information that 

can predict future security returns. Ferson, Kisgen and Henry (2003) find the following 

three variables useful in evaluating the fixed income fund performance: the level of short 

term interest rates, the default risk, and the industrial capacity utilization rate. The short 

term interest rate is the 90-day treasury bill yield-to-maturity. The default risk is the 

difference between the yields of the BBB-rated corporate bond index and the long term 

government bond index. The industrial capacity utilization rate is used to capture 

                                                 
7 High-quality funds share the objective codes of “BQ”, “CHQ”,“CBD”,“CMQ”,“CGN”,“CIM”, or 
“CSM”, while the funds with the codes “CHY” or “BY” belong to high-yield funds. 
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macroeconomic conditions. For estimation purposes, we use lagged values of all these 

variables over their 60-month lagged moving average. This is suggested by Ferson, 

Sarkissian and Simin (2003) to reduce the problem of spurious regression, which may be 

found when persistent regressors are used. The data on the treasury bill yields and the 

industrial capacity utilization index rates are from the U.S. Federal Reserve database. 

 

3.3     Summary Statistics 

 

Table 1 provides summary statistics of annual returns on corporate bond funds 

from 1990 to 2003. The sample includes 2,184 bond funds and 134,388 fund-month 

observations totally.8  In our sample, the number of funds grows from 234 in 1990 to 

1,451 in 2003, at an annual growth rate around 5.6 percent, which is similar to that of the 

equity funds in the CRSP data. The average return peaks in 1991 at 14.28% for high-

quality funds and 30.81% for high-yield funds, and plummets in 1994 to -2.66% and -

3.68% individually for these two samples, when fund returns are heavily affected by the 

increases in interest rates.  

On average, the annual return of the high-quality sample is 5.28%, while that for 

the high-yield sample is 5.16%. These returns are lower than what Cornell and Green 

(1991) find in their sample during the period from 1960 to 1989, which are 6.72% and 

7.8% for high-quality funds and high-yield funds, respectively. Returns of high-quality 

                                                 
8 We treat each share class as a single fund observation following the convention of equity mutual fund 
research, see Carhart (1997), etc. After combining different share classes with their names, we finally have 
1416 unique bond funds. 
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bond funds are less volatile than those of high-yield funds. Both funds are positively 

skewed and possess slightly fatter tails during the sample period.  

Table 2 presents annual characteristics of high-quality bond funds and high-yield 

bond funds. By averaging first over the time series data (within a year) for each fund and 

then averaging across funds, we obtain the following fund characteristics.  The average 

fund ages, calculated as the time between the first and last monthly return observation in 

the CRSP data, are 12.35 and 13.76 years respectively. The value of total net assets 

(TNA) of high-yield funds is slightly higher than that of high-quality funds, 365 million 

vs. 267 million, while high-quality funds have a higher turn over ratio, 1.49 vs. 1.01. It is 

interesting to note that the average turnover ratio of bond funds is higher than that of 

equity funds, which is 66 percent during the same time period. 9 The annualized load 

charged by high-yield funds (0.43%) is much higher than that charged by high-quality 

funds (0.23%), where the load is measured as the total of all maximum front, deferred 

and redemption fees in percentage of a fund's total net assets. 10 The average expense 

ratio is 0.89% for high-quality funds, but 1.31% for high-yield funds. A typical equity 

fund charged 1.66% during 2003.  The trend of decreasing loading fees can be partially 

accounted by the tendency of funds using 12b-1 fees (which is part of the expense ratio) 

to pay for financial services (such as advising and advertisements, etc), instead of relying  

on load fees. In addition, the average high-quality fund invests 48% in investment grade 

corporate bonds and an average high-yield fund invests 83% in high-yield corporate 

bonds. The high-quality bond funds hold an average of 33% in government bonds, while 
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the high-yield bond funds hold 9% in government bonds. They hold similar portion of 

cash, 6% for the high-quality sample and 5% for the high-yield sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
9 Investment Company Institute (2003). 
10 Following Sirri and Tufano (1998), the annualized load is the total load divided by 7. 
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CHAPTER 4 

EMPIRICAL RESULTS 

 

4.1     Performance  

 

In this section, we provide empirical analysis on fund performance across various 

factor models over the 1990 to 2003 time period, either with gross returns, or returns net 

of expenses. 

 

4.1.1    Performance Gross of Expenses 

 

Table 3 reports the average point estimates of bond fund performance when we 

apply factor models to the gross return series of each fund. Gross returns are generated by 

adding back the average monthly expense ratios to the net returns of each fund from 

CRSP. 

Panels A and B provide analysis on the performance of high-quality funds and 

high-yield funds, respectively. As expected and consistent with findings in equity mutual 

funds (Wermers (2003)), bond funds, in aggregate, outperform risk-adjusted benchmarks 

before expenses. The average performance varies from 0.09% to 0.04% for high-quality 

funds and 0.13% to 0.04% for high-yield funds, depending on which model is chosen as 

the benchmark. These factor models do a good job in explaining the variations in fund 

returns with the adjusted R2 around 80%. This is impressively higher than those of 
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traditional asset pricing models in measuring the performance of equity funds. 11  A 

further examination of factor loadings on market timing measures suggests no evidence 

of market timing activity on average. 

 

4.1.2    Performance Net of Expenses 

 

We report the performance net of expenses in Table 4. We list the cross-sectional 

monthly performance statistics, the Spearman rank correlation between performance 

measures across models, and bootstrapping P-values of the performance and t-statistics. 

As seen from the first part of Panels A and B, the performance based on returns net of 

expenses shares the same pattern as that based on gross returns except that in most cases, 

bond funds underperform benchmarks. The difference between the average performance 

gross of expenses and net of expenses is close to the average expense ratio. Since high-

yield bond funds charge more than high-quality funds, they perform slightly worse than 

high-quality funds net of expenses, although these two types of funds perform 

comparably gross of expenses. This suggests that managers of high-yield funds cannot 

compensate for the high cost with superior performance. The market timing versions of 

the EGB six-factor model yield slightly higher risk-adjusted performance.  

Considering the difference in performance measures across various models, we 

further present cross-sectional correlations. Spearman rank correlation is employed since 

                                                 
11 We experiment with estimating equity mutual funds performance with the CAPM, FF 3-Factor and 
Carhart 4-Factor models, and the average adjusted R2  during the period of 1990 to 2004 are 42%, 51% and 
60% respectively. 
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we are interested in checking if the performance ranking of a certain fund is correlated 

with that estimated with the other alternative model. We make the following observation.  

First, correlations between the performance measured with the market index 

model (MKT) and individual risk-adjusted model (IRisk) are 0.92 for high-quality funds 

and 0.99 for high-yield funds, respectively. This suggests that the first two models are 

doing an equally good job in measuring the fund performance, even after we control for 

the market timing activity based on Treynor-Mazuy (1966). Second, the EGB (1995) six-

factor model and its corresponding market timing models do an equally good job in 

evaluating the performance of high-yield bond funds, but not for high-quality funds. This 

analysis suggests the robustness of the first model and its market timing models. 

Therefore, in the following persistence section, we only report the results that are 

estimated from this model for brevity. 

So far, we cannot make any statistical inference on the performance of corporate 

bond funds. We can only observe a very small portion of significant test statistics with 

the null hypothesis that fund performance is different from zero. We therefore apply the 

bootstrapping technique to examine the average and extreme behavior of fund 

performance, as introduced in Chapter 2.2. The bootstrap results are shown in Panel C for 

both high-quality and high-yield bond funds, which report the cross-sectional distribution 

of fund performance (alphas), their test statistics, and the bootstrapped p-values of alphas 

and t-stats, using the Market Index Model (MKT). 12  The bootstrapped p-values are 

                                                 
12 We also implement the same analysis to the other factor models and the results are qualitatively similar 
to the result reported here. 
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generated after 1,000 resamplings of factors and residuals. The analysis is conducted with 

the time-series data of each fund and then average across funds. 

The p-values for the extreme percentiles as well as the mean and median 

performance measures are all below 0.1%, which strongly suggests that corporate bond 

funds underperform the benchmark net of expenses. There exist funds with strong 

positive performance which is not purely due to luck. Funds with strong negative 

performance also exist. Therefore, the heterogeneity in the fund performance naturally 

motivates us to further explore if top-performing funds can really repeat their winning 

streaks. 

 

4.2      Fund Performance and Characteristics 

 

In this section, we characterize the fund performance with cross-sectional fund 

attributes such as size, turnover rate, expense ratio, load charges, and fund age across 

high-quality and high-yield corporate bond mutual funds. We conduct this analysis in two 

steps. First, we estimate the performance for each fund through its whole time series data 

that is available to us, using various models. Then, each month we conduct a cross-

sectional analysis of fund performance on fund characteristics, following the procedure of 

Fama and MacBeth (1973) with Newey-West (1987) heteroskedasticity and serial 

correlation consistent test statistics. 

Table 5 presents the time-series mean statistics of the estimated coefficients. Not 

surprisingly, the expense ratio on average reduces the fund performance, where high-
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yield funds suffer a slightly higher loss. However, given the significant intercept term, we 

cannot conclude that the expense ratio explains fully the fund performance. The turnover 

rate has different impact on the performance between high-quality funds and high-yield 

funds, where it enhances the performance of the former, but hurts that of the latter. Thus 

managers of high-quality funds can earn enough excess return to compensate for the 

transaction cost induced by increased turnover. This also reflects the fact that transaction 

costs of high-yield funds are higher than those of high-quality funds. Load charges on 

average weaken the performance for both types of funds. The size of the fund is 

positively related to fund performance, in that large funds tend to perform better than 

small funds. Overall, when we estimate these characteristics together, as shown in the last 

column of table 5, we observe the same pattern, as well as the fact that young funds seem 

to outbid senior funds.  

The above analysis confirms that expenses play an important role in explaining 

fund performance. This result is consistent with Blake, Elton, and Gruber (1993), who 

find that bond fund performance is almost perfectly negatively correlated with fund 

expense ratios. Carhart (1997) also documents the same effect in equity mutual funds. 

Although fund managers always claim they can generate enough cash flows to cover 

these costs, investors should try to avoid these heavily charged funds, especially among 

high-yield funds. 

In the next section, we will further check if the heterogeneity of fund 

characteristics leads to the existence of performance persistence. 
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4.3       Persistence 

 

Following the procedure as described in Chapter 2, in each January, we rank and 

form ten equally-weighted portfolios based on funds' lagged 12, 24, 36 or 48-month risk-

adjusted performance. We hold these portfolios for another twelve months and then we 

estimate the performance of each portfolio using the same factor model.13 If there is 

persistence, we would expect to see that portfolios with high alphas in the past will 

continue to generate high alphas in the future. 

Table 6 reports persistence test results based on the portfolio ranking method and 

the non-parametric contingency table method. For brevity, we only report the estimation 

results using the market index model. The first part of each table shows monthly average 

excess returns (in excess of risk-free rate), risk-adjusted returns, and standard deviations 

of portfolios formed on lagged risk-adjusted returns. The risk-adjusted return on the zero-

investment portfolio and its t-statistics are also included. The second part of the table 

shows the cross-product ratio (CPR) and its Chi-squared value. 

Panels A and B of Table 6 show statistical results for high-quality funds and high-

yield funds, respectively. The evidence of performance persistence shows up nicely 

except when the portfolios are formed with lagged 4-year performance. The zero-

investment portfolio formed with lagged 24-month information earns average monthly 

abnormal returns of around 15 basis points in high-quality funds and 32 basis points in 

                                                 
13 As pointed out in Elton, Gruber, and Blake (1996) and other research papers, this estimation method 
might be biased due to the strong assumption that factor loadings or performance are fixed throughout the 
whole estimation period. We therefore control for this with the conditional methodology, and the result 
remains the same. 
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high-yield funds. Within each ranking horizon, we observe that both excess returns and 

risk-adjusted returns decrease monotonically from the past winning decile to the losing 

decile, while the risk involved exhibits a U-shape. The top decile portfolio bears slightly 

lower risk than the bottom decile, but higher than an average fund.  Ranking with lagged 

12 to 36-month performance yields very similar results for both high-quality and high-

yield funds. However, with a longer ranking horizon, we cannot capture the salience of 

"hot hands". 

The Chi-squared values show that CPRs are significantly different from 1 at the 

1% level across all the ranking horizons across both samples. Fund performance is 

persistent from this perspective. However, when we recall the simulation conclusion from 

Carpenter and Lynch (1999), we need to be cautious to draw the conclusion from this 

non-parametric test. 

Our results reveal a strong persistence in the fund performance at a one year 

horizon. However, the results are not insensitive to the ranking horizon. When we 

evaluate the risk-adjusted performance with factor models, we should look at their 

tracking records for at least 2 years to allow for reasonable degrees of freedom. With a 

shorter horizon, the signal of superior performance due to skill gets lost in the presence of 

the noise from control factors. Moreover, short term winners or losers tend to be the 

funds who take higher risks, and they will eventually be merged or perish. 

Given the observation of performance persistence in bond funds, we don't know 

whether it results from the characteristics of securities that are held within each decile 

portfolio, or if it is due to superior talent of fund managers. Along the line of research in 
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equity mutual funds, we'll explore the possible sources of persistence that exists in bond 

mutual funds. 

 

4.3.1    Explaining the Performance Persistence 

 

4.3.1.1 The Behavior of Winning and Losing Deciles  

 

Carhart (1997) partially attributes the persistence in equity mutual funds to the 

continuous underperformance of funds in the bottom decile. He finds that funds in the 

bottom and the top have 46 percent and 17 percent probability of remaining in their initial 

ranking, respectively. 

In contrast, we find 30% and 25% probabilities of high-quality funds remaining in 

the top and bottom deciles, and 28% and 30% probability of high-yield funds remaining 

in the top and bottom deciles during the subsequent period. Funds in the other deciles 

move randomly. We plot this result in Figure 1, where Figure 1a shows the behavior of 

high-quality funds and Figure 1b presents that of high-yield funds. 

Although funds in the winning decile are more prone to remaining in the same 

group during the subsequent period, they also exhibit a potential to drop to the losing 

group. This also holds for funds in the bottom decile. This observation fits well into the 

picture that fund managers may take risks when they manage securities, which is also 

manifested in the high volatilities of these two groups. 
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4.3.1.2 Characteristics of Funds within Each Ranking Portfolio 

 

We here explore the potential explanation for the persistence by examining the 

characteristics of funds within each ranking group. In each year, we calculate a cross-

sectional average for each decile of fund size (total net assets), turnover, annual load, 

expenses, percentage of corporate bond holdings and fund age.  

A first glance at Table 7 indicates that fund size, turnover, load charges and 

expense ratios all vary across portfolios formed on lagged risk-adjusted returns. We have 

the following common observations for both samples. Funds in the top decile are 

typically larger in size, less charged in load fees and expense ratios, holding less 

corporate bonds, and slightly more senior than those in the bottom decile. The annual 

difference in expense ratios between the two extreme deciles varies from 0.44% for high-

quality funds to 0.36% for high-yield funds, which is much lower than the risk-adjusted 

spreads. Annual load charge differs by 0.17% and 0.10%, respectively, for each sample. 

Another interesting observation that differs between these two samples emerges 

from the turnover rate, where the winning group in high-quality funds trades more 

frequently than the losing group, while the reverse holds for the high-yield sample. 

 

4.3.1.3 Fee Structure 

 

The fee structure of bond funds available to us includes the expense ratio and load 

charges that are incurred to investors. We do not observe transaction costs. Since we are 
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interested in evaluating the risk-adjusted performance of bond funds in this study, we 

would like to investigate if the persistence remains after we control for both the fee 

structure and risks. 

Regarding the expense ratio, we want to see if the result holds with returns gross 

of expenses. We construct a gross return series by adding back one twelfth of the annual 

expense ratio to the fund's net returns. We then repeat the same procedure of persistence 

testing as discussed in Chapter 2. 

We then check if the performance persistence is driven by load charges by 

dividing the whole sample into either load funds or no-load funds. We again implement 

the same strategy and check if the persistence holds for either load or no-load funds 

sample. For brevity, we only report the empirical results that adopt the strategy of ranking 

with lagged 2-year risk-adjusted returns and holding for one year, using market index 

model. 

The first column of Table 8 reports the performance of each decile gross of 

expenses. A first observation is that the persistence remains in both high-quality and 

high-yield bond funds, although the spread shrinks to 7 basis points from 15 basis points 

net of expenses for high-quality funds. This is due to the high costs charged by the past 

loser group. The expenses have similar impact on high-yield funds. 

The second and third columns of Table 8 show the performance of no-load and 

load funds respectively. For both high-quality and high-yield funds, no-load funds clearly 

outperform load funds, and perform comparatively to the benchmarks. The persistence 

remains for both types of funds.  
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Overall, the performance persistence is not totally driven by the fee structure of 

funds, if partially.  

 

4.3.1.4 Momentum 

 

Ever since Jegadeesh and Titman (1993) first documented the momentum 

phenomenon in stock returns, researchers have tried to explore if mutual fund managers 

are taking advantage of this anomaly. Grinblatt, Titman and Wermers (1995) reveal that 

fund managers do trade on momentum in equity funds with fund holdings data. Further, 

Carhart (1997) demonstrates that the previously documented evidence of persistence in 

mutual fund performance is not robust to the momentum effect. His finding brings a 

challenge to the evaluation of corporate bond mutual funds. 

We construct a momentum factor in the following way: it is well known that the 

bond market differs from the stock market in the sense that bonds will mature at some 

future date, so the duration of the bond will change from time to time. Therefore, we use 

excess bond returns instead of raw returns, in excess of the average return of bonds within 

same rating and duration categories. We also use raw returns to construct momentum 

factors and the conclusion remains the same.  We choose industrial corporate bonds, 

which have dealer quotes and are included in the Lehman index. Considering the multiple 

issues of corporate bonds, we first calculate value weighted returns for each firm and then 

form portfolios on the firm level. 
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Each month (t) starting from January of 1990, we rank all eligible bonds of either 

investment grade (bonds with ratings of BBB or higher by SP and Baa3 or higher by 

Moody's) or non-investment grade (bonds with ratings of BB or lower by SP and Ba3 or 

lower by Moody's) into deciles by their past 11-month (t-12 to t-2) average excess returns. 

The momentum factor is constructed as equally weighted returns on the zero cost 

portfolio of buying bonds in the top 30% of past returns and short selling bonds in the 

bottom 30% of past returns. Portfolios are rebalanced monthly. 

We add momentum factors to the market index model (MKT) to examine if the 

“hot-hand” phenomenon in bond funds is robust to the momentum. The result in Table 9 

indicates that the momentum effect doesn't play a role in explaining the persistence of 

corporate bond funds. The spreads between past winners and losers remain significantly 

different from zero. This result is not surprising when we recall the evidence in Gebhardt, 

Hvidkjaer and Swaminathan (2002), where there is lack of momentum in investment 

grade corporate bond returns. 

However, Gebhardt et al. (2002) also document the evidence that there is a 

spillover effect of momentum from the equity market to the bond market. We then 

augment factor models with the Carhart momentum factor, available from Ken French's 

website, and test if fund managers trade on the aggregate momentum in the equity market. 

We do not find any evidence to support this view, although the high-yield sample has 

significant loading on the equity momentum factor.  The momentum effect in the equity 

market doesn’t seem to help explain the performance persistence in the corporate bond 

market. 
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4.3.1.5 Callability 

 

It is common practice for corporate bond issuers to sell a callable bond, which 

allows them to repurchase bonds at a specified price on certain dates prior to the bond's 

maturity. Effectively, the issuer of a callable bond retains a call option on the bond. 

Hence, the holder of a callable bond is short a call option. Call features are attractive to 

issuers because they allow them to refinance their indebtedness in the event that interest 

rates drop. For investors, callable bonds offer higher initial yields than comparable non-

callable bonds. For fund managers, they might increase their loadings on callable bonds 

when the interest rate is rising, and reverse their strategy when the interest rate is 

plummeting.  

The callability will be particularly interesting and important for this study, since 

our sample period witnesses a decreasing trend in interest rates. Fund managers will trade 

dynamically in order to capture call premia that are embedded in corporate bond returns. 

We test this hypothesis by adding an additional callability factor into the market 

index model. The callability factor is constructed as the return on a zero-investment 

portfolio which is long in callable bonds and short in non-callable bonds. We choose 

investment grade bonds with duration longer than 5 years, which allows us to minimize 

the term and default premia in bond returns. However, the result in Table 9 rejects this 

hypothesis. The bond performance still exhibits strong persistence, although the 

callability does help explain the variances of bond returns. 
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4.3.1.6 Liquidity 

 

The fact that corporate bonds are not actively traded as stocks naturally brings up 

the issue of liquidity. Bond mutual funds hold illiquid or difficult-to-price over-the-

counter securities, and these holdings can lead to non-synchronous movement in returns. 

If corporate bonds do not trade near the end of every month, fund managers will have 

flexibility in how they mark their positions for month-end reporting (managers typically 

estimate prices using their own models with broker-dealer input). Therefore, the presence 

of stale prices due to either illiquidity or managed pricing can artificially cause the serial 

correlation in a fund's reported returns. The real returns will show up a few months later 

when the security trades or is marked correctly. Thus, the estimate based on the 

contemporaneous benchmark returns will be biased. 

In order to capture this lagged correlation between reported fund returns and 

market returns, we augment our model specification by including two or three lagged 

market index returns similar to Dimson (1977) and Scholes and Williams (1977). Our 

purpose here is to check if the persistence in bond funds may be indirectly linked to 

illiquidity or discretionary fund management. This can also be viewed as a joint test of 

whether or not bond funds really mark their portfolios to the market. 

The result in table 9 suggests that the persistence remains in the presence of non-

synchronous trading properties, although the spread for high-yield funds shrinks 

dramatically from 32 basis points to 15 basis points. 
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4.3.2    Persistence and Market Timing 

 

We implement market timing models based on Treynor and Mazuy (1966) and 

Henriksson and Merton (1981) to rank and evaluate portfolios that are formed on the 

lagged 24 months and held for another 12 months. The results are shown in the first two 

columns of Table 10. 

A fist glance at Table 10 is that the persistence in high-yield funds vanishes when 

using the Henriksson and Merton-typed market timing model. Although on average, we 

do not observe positive factor loadings on market timing measures, we cannot rule out 

the existence of individual market timers. The perverse timing coefficient also reflects the 

impact of cash flows on the fund performance. Performance persistence remains in high-

quality funds. 

 

4.3.3     Persistence and Conditional Information 

 

As argued in Ferson and Schadt(1996) and Christopherson, Ferson and Schadt 

(1998), the predictable component of market movements should not be accounted for 

when we evaluate the performance of mutual funds. We therefore provide a conditional 

analysis with economic variables, assuming betas are time-varying. Since we evaluate 

and form equally weighted portfolios with their lagged 24-month information for 

comparison with the unconditional model, we only include three predetermined 
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economics variables that are found useful in predicting the fixed income fund 

performance by Ferson et al. (2003). 

Table 10 summarizes conditional testing results: the average monthly risk 

adjusted performance and its corresponding t-stats of each decile portfolio and the zero-

investment portfolio. One interesting observation is that high-quality bond funds and 

high-yield bond funds react differently to the predetermined economic variables. High-

quality funds seem to perform worse when we take the economic conditions into account, 

which is in contrast to what Ferson and Schadt (1995) find in equity mutual funds. 

Moreover, the persistence in high-quality funds fades away, while the persistence 

remains in high-yield funds. 

 

4.3.4    Fund Flows 

 

With the observation that fund performance is persistent, we further want to check 

if investors react rationally in response to the past performance by examining the growth 

of fund cash flows. Sirri and Tufano (1998) reveal that there exists a convex relationship 

between fund flows and fund lagged performance in equity mutual funds. New money 

tends to flow into funds that perform better than average, but it does not disinvest from 

funds who perform poorly in the past. One possible explanation relies on the disposition 

effect as documented in Shefrin and Statman (1985). 

Nevertheless, it is also argued that fund cash flows deteriorate fund future 

performance due to either liquidity (see Edelen (1999)) or decreasing returns to scale of 
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the mutual fund industry (see Berk and Green (2004)). This argument helps explain the 

empirical finding that performance persistence and the smart money effect are short-lived 

(See Gruber (1996), Zheng (1999) and Bollen and Busse (2004)). 

In this section, we first examine if the relationship between past performance and 

fund cash flows exhibits the same pattern as we see in equity mutual funds. Then, we will 

investigate if the persistence remains in the presence of cash flows. 

For the first target, we construct the measurement for fund flows in a way that is 

similar to Carhart (1997) and Sirri and Tufano (1998). If we assume that all dividends 

and capital gains are reinvested, the growth rate of fund flows for fund i can be expressed 

as:  

1,

,,1,,
,

)1(*

−

− −+−
=

ti

titititi
ti TNA

MGTNARTNATNA
FLOW  

 where TNA  is fund i's total net assets during the time t, R  is the fund's return during 

last period, and MGTNA  is cash inflows due to fund mergers. This flow measurement 

reflects the percentage growth of a fund in excess of the growth if there was no change in 

fund flows, after controlling for fund merging activities. 

ti, ti,

ti,

We estimate the relationship between fund flows and past performance by using a 

piecewise linear regression, considering the finding by Sirri and Tufano (1998) in equity 

mutual funds. We first follow their approach to break down the funds' past performance 

into their fractional ranks, where a fund's fractional rank represents its percentile 

performance relative to other funds in the same period and ranges from 0 to 1. The 

regression is then estimated over the bottom performance quintile, LPerf, defined as 
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Min(Rankt-1,0.2), and the middle three quintiles, MPerf, defined as Min (0.6, RANK - 

LPerf), and the top performance quintile, HPerf. 

We also include the size, expenses, risk of the fund and lagged cash flows as 

control variables. Ex-ante, we would expect that large funds experience larger cash flows 

than smaller funds, since they seem to be more visible and transparent to potential 

investors. The cost and risk of the fund would adversely affect fund flows. The current 

cash flow growth is positively affected by the past growth. 

We follow the Fama and MacBeth (1973) procedure to estimate the following 

model each year and report average estimates of coefficients in Table 11: 

titititi

tititititi

HPerfMPerfLPerf
FlowRiskCostSizeFLOW

,1,71,61,5

1,41,31,21,1,

εβββ
ββββα

++++

++++=

−−−

−−−−  

We start our analysis with funds' raw returns, which are publicly accessible to 

individual investors. From Panels A and B of Table 11, we observe the same pattern as 

that in equity mutual funds. Investors react rationally to the fund with good performance 

record. However, they do not disinvest in funds that perform below the average during 

past twelve months. The size of funds plays a significant role in fund flows, in that large 

funds experience a decreasing growth in fund flows. This does not sound unreasonable; 

since large funds are typically well known, they don't need to use performance to 

differentiate them from small unknown funds. Zheng (1999) also reveals that small funds 

attract more cash flows using their past performance as signals. The average flows during 

the last period are positively related to future cash flows. Costs and the risk of funds do 
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not seem related to cash inflows of high-yield bond funds, but the cost in high-quality 

funds reduces its cash flows. 

The lack of the sensitivity of risk to fund flows is also manifested in the 

insignificant response of cash inflows to the funds with past poor risk-adjusted 

performance, which is presented in Panel C. This observation can partially help us 

explain why the performance persistence of bond funds can last longer than that of equity 

funds. 14 Except for this observation, the analysis based on risk-adjusted returns suggests 

the same pattern as raw returns. 

In summary, we observe the same puzzle documented in equity funds. Cash 

investment flows into funds that perform better than average, but at the same time, cash 

flows do not seem to disinvest from funds that perform poorly in the past. 

For the second target, we execute the following Fama-Macbeth (1987) cross-

sectional regressions each year of the impact of fund flows on fund performance: 

titititi

titititi

FlowFlowLPerf
RiskCostSizePERF

,,61,51,4

1,31,21,1,

εβββ

βββα

++++

+++=

−−

−−−  

 where PERFi,t-1 is the average monthly risk-adjusted returns of fund i, estimated with the 

market index model using its 24-month lagged returns. PERFi,t is the average monthly 

risk-adjusted returns assuming the factor loadings are fixed during year t-2 and year t. It 

is measured as the difference between the excess return and the expected return that is 

generated from the market index model. Size, Cost, Risk and Flow i,t-1 are the average 

monthly log value of total net assets, the expense ratio, the standard deviation of risk-

                                                 
14 Bollen and Busse (2004) find that the persistence in risk-adjusted performance in equity mutual funds 
can only last for 4 months. 
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adjusted returns and the average fund cash inflows during the past two years, respectively. 

FLOWi,t measures the current year's cash inflows. We choose this time horizon in order 

to be consistent with persistence testing ranking and holding horizons, where we find 

strong evidence of performance persistence. 

Table 12 reports a time-series average of estimated coefficients as in Fama and 

MacBeth (1973). Since we use the overlapping data for the estimation, the t-statistics are 

calculated as per Newey-West (1987) to adjust for the heteroscedasticity and serial 

correlation. 

Our purpose for this analysis is to examine if the performance persistence is 

affected by new fund flows. We first estimate the above equation without flow measures, 

which we label as Model 1 in Table 12. The significant positive coefficient on the lagged 

performance confirms our previous finding of performance persistence using portfolio 

ranking and contingency table methods. We then add in lagged fund flows (Model 2) and 

the coefficient on the lagged performance remains significant. Past cash flows do not 

seem to affect current performance. We then replace past cash flows with current cash 

flows for Model 3, and the estimates remain the same except that current cash flows push 

up prices of high yield funds. Further, including both current and lagged cash inflows 

(Model 4) has no impact on the persistence parameter. Our analysis shows that cash 

flows cannot explain the persistence of risk-adjusted performance over a one-year 

horizon.  Since we measure the fund performance after controlling for risks, the lack of 

the impact of fund flows on the fund performance might reflect the fact that investors are 
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not fully aware of all risks or the information contained in the risk-adjusted returns of 

bond mutual funds. They make their investment decisions based solely on raw returns. 

 

4.3.5    Performance Persistence over Long-Horizon 

 

So far, we provided evidence of performance persistence in corporate bond funds 

at a one year horizon, and we also shed light on the possible explanations for this result. 

Of interest to long term investors is how long this persistence can remain. We investigate 

this issue in this section by repeating the same ranking procedure as introduced in 

Chapter 2, except that we will implement this trading strategy with longer holding 

horizons. 

When we rank funds with their lagged two-year performance, we plot out their 

holding period performance in Figure 2, where Figures 2a and 2b are for high-quality 

funds and high-yield funds, respectively. These figures show the average monthly risk-

adjusted performance of bond funds within each decile during each of the five post 

ranking years. 

As indicated in the previous section, we know persistence exists at one year 

horizon unconditionally for both types of bond funds. However, the performance behaves 

differently across high-quality and high-yield funds thereafter. Combined with the t-

statistics not reported here on the zero-investment portfolios, we are able to make the 

following interesting observations. 
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Although the persistence in both high-quality and high-yield funds lasts for four 

years, it exhibits a different pattern, which is manifested in Figures 2a and 2b. For high-

quality funds, the spread between the winners and losers remains constant, while for 

high-yield funds, the spread is shrinking for longer holding period. The stable behavior of 

the high-quality funds is consistent with the non-sensitivity of fund flows to the fund 

performance. The shrinking spread in the high -yield funds is solely due to the consistent 

improvement in the performance of losing funds. This is consistent with the theory of 

Lynch and Musto (2003), where fund managers adjust their trading strategies by either 

discarding the unsuccessful funds or merging them into other funds. The frequent trading 

is also reflected in the highest turnover rate for the losing group (see Table 12). 

Having examined performance persistence with a fixed ranking horizon and a 

fixed holding horizon, we further check how funds behave when we extend the horizon 

on both ends, using Spearman Rank correlation. 

We divide the whole sample either into two periods: from 1992 to 1997 and from 

1998 to 2003, or three periods: from 1992 to 1995, from 1996 to 1999, and from 2000 to 

2003. Fund performance is measured as the risk-adjusted returns, estimated with the 

Market Index Model (MKT), the Individual Risk Adjusted Model (IRisk), the EGB Six-

Factor Model (EGB6) and the Style-Specific Model (Style). We report the Spearman 

rank correlation results in Table 13. 

For the two subperiods, the performance of high-quality funds exhibits higher 

correlation than that of high-yield funds, across different models. The P-values of 

correlations are all below 1% for the high-quality sample. Then we move to three 
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subperiods, the correlation becomes stronger for the performance during any adjacent 

periods. Overall, the correlation result shows weak evidence of performance persistence, 

which implies that fund managers trade dynamically, and we lose track of them when 

evaluating them over a longer horizon. 
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CHAPTER 5 

 
CONCLUSION  

 

Previous studies on the performance of corporate bond mutual funds find no 

evidence of persistence, likely due to the limited sample size or the time period under 

examination. Using the CRSP Survivorship-Free U.S. Mutual Funds Database, we 

provide a comprehensive and detailed study on the performance of bond funds during the 

period from 1990 to 2003. We first reveal that bond funds outperform benchmarks before 

expenses, but underperform net of expenses, employing an extensive set of benchmark 

models. This result is robust to controlling for possible market-timing activities and time-

varying factor loadings. 

Moreover, we find strong evidence of persistence in risk-adjusted performance 

over a one-year horizon. The reason behind the persistent performance varies across fund 

types. For high-quality bond funds, the persistence is driven by the time-varying factor 

loadings. However, the persistence of high-yield bond funds cannot be explained by the 

fee structure, the momentum, callability, non-synchronous trading or time-varying factor 

loadings. Further examination on the fund flows suggests that the existence of 

performance persistence is due to the fact that fund flows are not sensitive to the risk-

adjusted fund performance, which is consistent with the theory suggested by Berk and 

Green (2004). 

When we further extend holding horizons, we find the persistence of high-quality 

funds and high-yield funds can last for as long as four years. The shrinking spreads 
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between past winners and losers of high-yield funds is solely due to the consistent 

improvement in the performance of losing funds. This reflects the fact that fund managers 

adjust their trading strategies by either discarding the unsuccessful funds or merging them 

into other funds (see Lynch and Musto (2003)). 

This study provides a first step toward understanding the performance of the 

corporate bond fund market and the behavior of fund managers. In the near future, we'll 

examine in detail the fund trading strategies with fund holdings data, which will shed 

more light on the predictability and liquidity of corporate bond returns. 
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APPENDIX A 

 
FIGURES  

 
Figure 1.  
Transition Probability of the Initial and Subsequent Rankings  
 
This graph presents the transition probability of the fund's migration to another ranking group given its 
current ranking. Each January since 1992, we form ten equally weighted portfolios with lagged 24-month 
risk-adjusted performance, estimated with Market Index Model. The transition probability is calculated as 
the average of the percentage of funds remaining in the same group or moving into another group during 
any adjacent periods. 
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Figure 1a: High-Quality Funds 
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Figure 1b: High-Yield Funds 
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Figure 2.  
Post-Ranking Performance  
 
This graph presents the post ranking performance of funds sorted on their lagged 24-month risk-adjusted 
returns. The top line (Group 1) represents the winning decile and the bottom line (Group 10) represents the 
losing decile.  
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Figure 2a: High-Quality Funds 
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Figure 2b: High-Yield Funds 
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APPENDIX B 
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Table 1.  
Summary Statistics of Annual Returns on Corporate Bond Funds    
 
Table I reports statistical distributions of annual returns on high-quality corporate bond funds and high-
yield funds from 1990 to 2003. Mean, Median, Minimum (Min), Maximum(Max) of returns are reported in 
terms of percentage. Standard deviation (Std.Dev), excess-skewness (Ex.Skew) and kurtosis (Kurt) of fund 
returns are also reported for each year. 
 

Year Nobs Mean Median Min Max Std.Dev ExSkew Kurt 
Panel A: High-Quality Bond Funds 

1990 150 6.20 6.98 -7.23 10.31 2.69 -2.07 5.91 
1991 162 14.82 14.76 5.96 34.22 3.61 1.63 8.78 
1992 280 5.82 6.27 -2.00 13.53 2.84 -0.62 0.32 
1993 398 8.08 8.48 -3.42 27.52 4.18 0.16 0.99 
1994 504 -2.66 -2.91 -13.66 6.34 2.90 -0.17 0.76 
1995 595 13.30 14.08 -13.58 31.08 5.16 -0.42 1.19 
1996 627 3.53 3.48 -2.49 14.5 1.99 0.42 3.03 
1997 715 7.51 7.78 -3.45 18.54 2.64 -0.47 2.42 
1998 758 6.19 6.66 -12.56 11.51 2.53 -2.41 11.03 
1999 783 -0.47 -0.78 -9.88 9.24 2.55 0.11 0.81 
2000 852 7.70 8.20 -9.45 16.36 3.04 -1.1 1.71 
2001 914 6.43 7.03 -6.78 14.31 2.49 -1.04 2.53 
2002 948 6.36 6.99 -3.52 13.81 3.06 -0.53 -0.29 
2003 1087 4.32 3.86 -4.38 27.00 3.22 2.14 9.19 
Average 626 5.28 5.31 -13.66 34.22 4.76 0.39 1.36 

Panel B: High-Yield Bond Funds 
1990 84 -11.10 -11.49 -48.96 7.08 8.37 -1.20 4.53 
1991 78 30.81 30.51 9.70 53.34 8.51 -0.01 0.00 
1992 92 14.73 15.30 1.18 25.18 4.50 -0.85 1.48 
1993 98 14.97 16.51 1.03 27.92 6.23 -0.93 0.26 
1994 113 -3.68 -2.80 -17.02 3.27 3.69 -1.06 1.38 
1995 137 14.15 15.53 1.30 30.98 4.70 -0.72 1.44 
1996 166 12.12 11.93 1.74 24.16 3.69 0.39 1.96 
1997 206 11.52 11.95 -0.93 20.19 3.40 -1.13 2.72 
1998 253 -0.46 0.44 -17.58 8.13 4.44 -0.89 0.91 
1999 301 3.96 3.97 -15.29 24.76 5.14 -0.30 3.92 
2000 341 -8.40 -7.51 -36.16 16.17 8.32 -0.90 2.22 
2001 356 1.88 2.53 -30.33 17.02 5.88 -1.55 5.78 
2002 364 -0.92 -0.26 -17.42 10.96 4.73 -0.61 0.87 
2003 414 19.45 20.85 0.91 40.13 7.44 -0.58 0.21 
Average 215 5.16 2.72 -48.96 53.34 11.02 0.22 1.04 

 
 
 
 
 

   
 



   63
 

Table 2.  
Characteristics of Corporate Bond Funds    
 
This table presents the characteristics of high-quality and high-yield corporate bond funds each year from 
1990 to 2003. Total net assets (TNA), turnover, annual load, expense ratio (in percentage), and 12b1 fees 
(in percentage) are first averaged for the time-series data of each fund, and then averaged across funds. The 
turnover ratio is the minimum of aggregate purchases of securities or aggregate sales of securities, divided 
by the average total net assets of the fund. A fund's annual load is calculated as the total load divided by 
7,in terms of percentage. Age is the average life of funds in the sample, in terms of years, where fund life is 
defined as the time between the first and last reported monthly returns.  
 

Year Age TNA(Mil) TurnOver Load Exp.Ratio 12b1Fee 
Panel A: High-Quality Bond Funds 

1990 18.47 182.91 1.03 0.30 0.89 0.15 
1991 18.10 221.90 Missing 0.27 0.65 Missing 
1992 16.24 232.99 1.22 0.28 0.84 0.12 
1993 13.88 239.52 1.32 0.25 0.86 0.14 
1994 12.49 208.87 1.47 0.22 0.88 0.16 
1995 11.82 199.91 1.42 0.22 0.89 0.16 
1996 11.66 220.31 1.54 0.20 0.91 0.17 
1997 11.36 231.43 1.52 0.19 0.89 0.18 
1998 11.04 279.05 1.69 0.20 0.91 0.2 
1999 10.72 291.37 1.35 0.21 0.93 0.23 
2000 10.55 294.72 1.37 0.21 0.93 0.23 
2001 10.02 325.31 1.56 0.21 0.95 0.25 
2002 9.53 373.57 1.83 0.22 0.98 0.28 
2003 8.61 399.8 1.86 0.22 0.97 0.35 
Average 12.35 266.82 1.49 0.23 0.89 0.20 

Panel B: High Yield Bond Funds 
1990 18.82 267.37 0.71 0.48 1.28 0.27 
1991 19.58 289.85 Missing 0.46 1.15 Missing 
1992 18.96 393.43 0.98 0.59 1.28 0.31 
1993 19.16 505.63 1.06 0.54 1.26 0.34 
1994 17.34 451.37 0.88 0.48 1.36 0.42 
1995 15.66 405.6 0.90 0.46 1.39 0.47 
1996 14.04 412.39 0.95 0.43 1.37 0.47 
1997 12.67 445.61 1.18 0.40 1.31 0.46 
1998 11.28 435.17 1.32 0.38 1.31 0.46 
1999 10.20 369.15 1.05 0.38 1.35 0.48 
2000 9.88 295.78 0.99 0.38 1.32 0.48 
2001 9.41 252.06 0.97 0.36 1.30 0.46 
2002 9.17 255.96 1.08 0.35 1.33 0.46 
2003 8.40 321.56 1.02 0.34 1.33 0.51 
Average 13.76 364.67 1.01 0.43 1.31 0.43 
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Table 3.  
Performance of Corporate Bond Mutual Funds: Gross Returns  
 
The table provides the cross-sectional statistics of the average monthly risk-adjusted performance for high-
quality funds (Panel A) and high-yield funds (Panel B). The performance is measured as Jensen's alpha, 
using the market index model (MKT), the individual risk-adjusted model (IRisk), EGB(1995) six-factor 
model (EGB6), the style-specific model (Style), and market timing models based on Treynor and Mazuy 
(1966) and Henriksson and Merton (1981). The monthly realized returns before expenses (Gross Returns) 
are used as dependent variables. Gross Return Series are constructed by adding the average monthly 
expense ratios to net returns.  
 

Panel A: High-Quality Bond Funds  

 MKT IRisk EGB6 Style 
MKT-

TM 
IRisk-
TM 

EGB6-
TM 

MKT-
HM 

IRisk-
HM 

EGB6-
HM 

Mean α 0.05 0.04 0.05 0.05 0.06 0.08 0.06 0.08 0.09 0.07 
Median α 0.04 0.04 0.07 0.06 0.05 0.06 0.07 0.06 0.07 0.07 
Std of α 0.12 0.14 0.13 0.16 0.16 0.15 0.14 0.19 0.20 0.18 
%of 
Sig.Pos.α 29.04 30.39 33.31 27.24 27.34 29.73 28.22 22.73 25.91 19.48 
%of 
Sig.Neg. α 2.45 2.37 2.92 2.25 0.87 1.03 1.35 0.87 0.64 1.03 
Ave T-stat 1.33 1.33 1.40 1.23 1.20 1.32 1.13 0.98 1.18 0.91 
Adj.R2 0.79 0.79 0.86 0.80 0.79 0.71 0.86 0.79 0.71 0.86 

Panel B: High-Yield Bond Funds 

 MKT IRisk EGB6 Style 
MKT-

TM 
IRisk-
TM 

EGB6-
TM 

MKT-
HM 

IRisk-
HM 

EGB6-
HM 

Mean α 0.05 0.04 0.05 0.05 0.06 0.05 0.11 0.09 0.07 0.13 
Median α 0.07 0.06 0.07 0.07 0.10 0.08 0.15 0.14 0.11 0.17 
Std of α 0.23 0.23 0.29 0.28 0.27 0.29 0.33 0.33 0.34 0.43 
%of 
Sig.Pos.α 19.08 16.76 16.96 19.55 21.71 18.6 19.96 15.89 13.18 14.34 
%of 
Sig.Neg. α 4.62 5.01 5.01 5.26 3.88 5.23 3.10 2.52 3.29 3.29 
Ave T-stat 0.68 0.60 0.60 0.65 0.78 0.66 0.84 0.69 0.56 0.67 
Adj.R2 0.80 0.80 0.84 0.79 0.80 0.81 0.84 0.80 0.80 0.83 
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Table 4.  
Performance of Corporate Bond Mutual Funds: Net Returns   
 
The first part of Panels A and B reports the cross-sectional statistics of the average monthly risk-adjusted 
performance for two sub-samples: high-quality and high-yield. The performance is estimated with the 
market index model(MKT), the individual risk-adjusted factor model(IRisk), the EGB (1995) six-factor 
model (EGB6), the style-specific model, and market timing models based on Treynor and Mazuy (1966) 
and Henriksson and Merton (1981). The monthly realized returns are used as dependent variables. The 
second part of each panel reports the Spearman-rank correlation between the risk-adjusted performance 
measures. Panel C reports the percentile of the risk-adjusted performance (alphas), their T-statistics, and the 
bootstrapped p-values of the alphas and t-stats, using the Market Index Model (MKT). The bootstrapped p-
values are generated after 1,000 resamplings of factors and residuals.  
 
 

Panel A1: High-Quality Bond Funds Performance 
Panel A.1: Risk-Adjusted Performance 

 MKT IRisk EGB6 Style 
MKT-

TM 
IRisk-

TM 
EGB6-

TM 
MKT-
HM 

IRisk-
HM 

EGB6-
HM 

Mean α -0.04 -0.04 -0.03 -0.04 -0.02 -0.01 -0.02 0.00 0.00 -0.01 
Median α -0.03 -0.03 -0.01 -0.04 -0.03 -0.02 -0.01 -0.02 -0.01 0.00 
Std of α 0.13 0.14 0.14 0.15 0.16 0.15 0.15 0.19 0.20 0.18 
%of 
Sig.Pos.α 7.26 8.29 9.00 7.56 7.18 7.73 7.18 5.92 8.76 5.92 
%of 
Sig.Neg. α 26.05 25.57 12.87 18.98 20.21 16.65 11.05 11.21 10.18 5.45 
Ave T-stat -0.72 -0.73 -0.15 -1.01 -0.50 -0.34 -0.17 -0.20 -0.09 -0.01 
Adj.R2  0.79 0.79 0.86 0.78 0.79 0.70 0.86 0.79 0.71 0.86 
No. of Obs. 1267 1267 1267 910 1267 1267 1267 1267 1267 1267 

Panel A2: Spearman Rank Correlation Between Performance Measures 

 MKT IRisk EGB6 Style 
MKT-

TM 
IRisk-
TM 

EGB6-
TM 

MKT-
HM 

IRisk-
HM 

EGB6-
HM 

MKT 1          
IRisk 0.92 1         
EGB6 0.75 0.69 1        
Style 0.78 0.65 0.50 1       
MKT-TM 0.83 0.78 0.61 0.70 1      
IRisk-TM 0.76 0.75 0.57 0.69 0.82 1     
EGB6-TM 0.62 0.57 0.85 0.73 0.64 0.62 1    
MKT-HM 0.61 0.60 0.42 0.55 0.90 0.69 0.56 1   
IRisk-HM 0.65 0.71 0.46 0.47 0.79 0.90 0.57 0.77 1  
EGB6-HM 0.48 0.45 0.68 0.52 0.60 0.54 0.92 0.60 0.56 1 
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Panel B1: High-Yield Bond Funds Performance 

 MKT IRisk EGB6 Style MKT-TM 
IRisk-
TM 

EGB6-
TM MKT-HM 

IRisk-
HM 

EGB6-
HM 

Mean α -0.07 -0.07 -0.07 -0.08 -0.05 -0.07 0.00 -0.03 -0.05 0.02 
Median α -0.03 -0.05 -0.05 -0.07 -0.01 -0.02 0.03 0.03 0.00 0.06 
Std of α 0.24 0.24 0.32 0.24 0.29 0.30 0.36 0.35 0.35 0.47 
% of 
Sig.Pos.α 6.36 5.39 7.71 7.48 7.51 7.13 9.44 6.36 5.78 6.55 
% of 
Sig.Neg. α 16.96 17.73 10.02 18.64 12.52 13.10 5.97 7.51 8.48 4.24 
Ave T-stat -0.42 -0.48 -0.21 -0.34 -0.15 -0.23 0.17 0.05 -0.07 0.19 
Adj.R2 0.80 0.80 0.83 0.79 0.80 0.80 0.84 0.80 0.80 0.84 
N 519 519 519 519 519 519 519 519 519 519 

Panel B2: Spearman Rank Correlation Between Performance Measures 

 MKT IRisk EGB6 Style MKT-TM 
IRisk-

TM 
EGB6-

TM MKT-HM 
IRisk-
HM 

EGB6-
HM 

MKT 1          
IRisk 0.99 1         
EGB6 0.87 0.86 1        
Style 0.84 0.87 0.74 1       
MKT-TM 0.82 0.83 0.78 0.79 1      
IRisk-TM 0.77 0.79 0.74 0.79 0.98 1     
EGB6-TM 0.72 0.72 0.82 0.73 0.83 0.83 1    
MKT-HM 0.60 0.62 0.57 0.74 0.91 0.93 0.76 1   
IRisk-HM 0.59 0.61 0.57 0.73 0.90 0.94 0.76 0.98 1  
EGB6-HM 0.52 0.53 0.63 0.64 0.76 0.77 0.91 0.78 0.77 1 

Panel C: Bootstrapped P-values 
  Min 1% 5% 25% Mean Median 75% 95% 99% Max 

H..Qty α -0.921 -0.481 -0.192 -0.086 -0.035 -0.032 0.021 0.128 0.279 0.972 
 p 0.004 0.001 0.001 <0.001 <0.001 <0.001 0.009 0.008 0.007 0.002 
 t -14.488 -5.474 -3.881 -2.01 -0.711 -0.713 0.511 2.438 4.206 24.432 
 p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.012 <0.001 <0.001 <0.001 
H..Yld α -1.469 -0.888 -0.439 -0.164 -0.065 -0.037 0.057 0.257 0.494 0.785 
 p < 0.001 <0.001 <0.001 <0.001 <0.001 0.002 0.017 <0.001 <0.001 0.007 

 t -4.437 -3.778 -2.977 -1.492 -0.423 -0.411 0.621 2.17 3.466 6.894 
 p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.006 <0.001 <0.001 <0.001 
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Table 5.  
Fund Characteristics and Performance 
 
This table reports the monthly Fama and Macbeth (1973) cross-sectional regression results of fund 
performance on the fund characteristics. Fund performance is measured as Jensen's alpha, estimated with 
the Market Index model using the whole time-series of fund returns. Expenses are the average monthly 
expense ratios. The Turnover ratio is the monthly average of the minimum of aggregate purchases of 
securities or aggregate sales of securities, scaled by the total net assets of the fund. The variable load is the 
monthly average of annual total loads, which are defined as the percentage of all maximum front, deferred, 
and redemption fees to the total net assets, divided by 7. Size is defined as the natural logarithm of total net 
assets. Age at month t is measured as the difference between month t and the fund's inception month. Inside 
parentheses are the Newey-West (1987) t-statistics.  
 

Panel A: High-Quality Bond Funds  
Model  1 2 3 4 5 
Intercept    0.04 -0.04 -0.01 -0.08 -0.01 
     (15.87) (-15.00) (-7.92) (-21.20) (-3.48) 
Expenses     -0.93    -0.80 
     (-17.33)    ( -17.55) 
TurnOver      0.01   0.01 
      (2.41)   (2.41) 
Load       -0.08  -0.03 
       (-40.08)  ( -8.66) 
Size        0.01 0.01 
        (15.66) (10.59) 
AGE      -0.01 
         (-7.80) 

Panel B: High-Yield Bond Funds 
Intercept    0.07 -0.06 -0.05 -0.11 0.05 
     (5.38) (-10.88) (-10.23) (-15.83) (3.48) 
Expenses     -1.20    -1.15 
     (-11.26)    (-9.00) 
TurnOver      -0.12   -1.0*10-3 

      ( -3.24)   ( -0.01) 
Load       -0.06  -0.01 
       (-11.87)  (-1.83) 
Size        0.01 0.02 
        (4.72) (1.94) 
AGE      -0.01 
      (-0.60) 

 
 
 
 
 
 

 

   
 



   68
 

Table 6. 
Persistency Test: Portfolios Formed on Lagged Risk Adjusted Returns  
 
Starting from 1993, in each January we form ten equally-weighted portfolios of bond funds based on their 
lagged 12-month performance (or 24-month, 36-month, or 48-month performance). The performance is 
measured by the Jensen's alpha estimated using the market index model (MKT). We hold these portfolios 
for the next twelve months. The return of the zero-investment portfolio of buying winners (the top-decile 
portfolio) and selling losers (the bottom-decile portfolio) is also calculated. Lastly, we estimate the risk-
adjusted performance for each portfolio with the same asset pricing model, which is reported in this table as 
alpha and its standard deviation. The monthly excess returns (net returns in excess of the risk free rate) and 
standard deviations within each portfolio are also reported. Inside parentheses are the Newey-West (1987) 
t-statistics.   

Panel A: High-Quality Bond Funds   
  Exret ExretStd Alpha AlphaStd  Exret ExretStd Alpha AlphaStd 

Groups Lagged 12-month Ranking  Lagged 24-month Ranking 
1(Winners)  0.23 0.98 0.02 0.03  0.19 0.94 0.02 0.03 
2 0.18 0.85 0.00 0.02  0.15 0.86 0.00 0.02 
3 0.17 0.88 -0.02 0.02  0.14 0.85 -0.01 0.02 
4 0.19 0.92 -0.01 0.01  0.14 0.89 -0.02 0.01 
5 0.18 0.94 -0.02 0.01  0.14 0.95 -0.03 0.01 
6 0.16 0.93 -0.04 0.01  0.15 0.96 -0.02 0.01 
7 0.17 0.99 -0.04 0.01  0.12 1.04 -0.07 0.02 
8 0.17 1.00 -0.05 0.01  0.12 1.05 -0.07 0.01 
9 0.17 1.06 -0.07 0.02  0.11 1.12 -0.09 0.02 
10(Losers) 0.16 1.17 -0.11 0.02  0.10 1.19 -0.12 0.02 
Spread(G1-G10)   0.07  0.12   0.09  0.15  
T-stat   1.96  3.53   2.27  4.26  
CPR    2.89     3.16  
X2   8.13     7.51  
Groups Lagged 36-month Ranking  Lagged 48-month Ranking 
1(Winners)  0.27 0.89 0.03 0.02  0.16 1.07 0.01 0.07 
2 0.22 0.79 0.02 0.02  0.13 0.77 0.01 0.03 
3 0.23 0.82 0.01 0.02  0.11 0.75 -0.02 0.04 
4 0.22 0.82 0.01 0.01  0.15 0.78 0.01 0.02 
5 0.21 0.92 -0.03 0.02  0.15 1.01 -0.03 0.04 
6 0.22 0.96 -0.02 0.02  0.14 1.07 -0.04 0.05 
7 0.22 0.97 -0.03 0.01  0.16 0.91 -0.01 0.04 
8 0.21 1.05 -0.06 0.01  0.11 0.96 -0.07 0.02 
9 0.23 1.09 -0.06 0.02  0.09 0.93 -0.07 0.04 
10(Losers) 0.22 1.18 -0.09 0.02  -0.03 1.20 -0.21 0.08 
Spread(G1-G10)   0.05  0.13   0.18  0.22  
T-stat   1.06  3.64   1.60  1.88  
CPR    3.02     3.49  
X2      6.38     6.99  
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 Panel B: High-Yield Bond Funds 
  Exret ExretStd Alpha AlphaStd  Exret ExretStd Alpha AlphaStd 

Groups Lagged 12-month Ranking  Lagged 24-month Ranking 
1(Winners)  0.25 2.03 -0.02 0.07  0.20 2.01 0.01 0.07 
2 0.28 1.91 0.01 0.05  0.16 2.01 -0.03 0.06 
3 0.22 1.89 -0.05 0.05  0.13 2.10 -0.07 0.05 
4 0.24 2.02 -0.04 0.05  0.13 1.98 -0.07 0.05 
5 0.22 2.02 -0.05 0.04  0.08 2.13 -0.13 0.05 
6 0.21 2.08 -0.08 0.05  0.07 2.13 -0.14 0.05 
7 0.20 2.09 -0.08 0.05  0.09 2.25 -0.12 0.05 
8 0.19 2.06 -0.09 0.05  0.12 2.22 -0.09 0.05 
9 0.13 2.20 -0.16 0.06  0.06 2.26 -0.16 0.06 
10(Losers) 0.03 2.34 -0.26 0.07  -0.11 2.41 -0.32 0.08 
Spread(G1-G10)   0.22 0.68 0.23 0.06  0.31 0.68 0.32 0.06 
T-stat   3.26  3.89   4.40   5.31  
CPR    2.24     1.85  
X2      12.64     17.62  
Groups Lagged 36-month Ranking  Lagged 48-month Ranking 
1(Winners)  0.22 2.09 -0.02 0.07  0.16 2.28 -0.08 0.12 
2 0.23 2.04 -0.02 0.05  0.02 2.27 -0.21 0.08 
3 0.26 2.04 0.01 0.05  0.13 2.02 0.02 0.11 
4 0.18 2.11 -0.08 0.06  -0.18 2.49 -0.26 0.12 
5 0.16 2.25 -0.12 0.05  0.12 2.17 0.02 0.10 
6 0.19 2.28 -0.10 0.05  -0.28 2.58 -0.55 0.13 
7 0.16 2.27 -0.11 0.06  0.04 3.15 -0.29 0.25 
8 0.18 2.18 -0.07 0.07  -0.01 2.53 -0.16 0.15 
9 0.10 2.35 -0.17 0.08  -0.01 2.43 -0.17 0.26 
10(Losers) -0.03 2.55 -0.32 0.09  -0.35 3.64 -0.23 0.42 
Spread(G1-G10)   0.24 0.83 0.30 0.07  0.66 1.73 0.51 0.37 
T-stat   3.04  4.13   1.78  1.22  
CPR    1.66     1.11  
X2      20.05     0.76  
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Table 7.  
Characteristics of Bond Funds within Each Ranking Portfolio    
 
This table reports the characteristics of bond funds within each ranking group. Total net assets (TNA), 
turnover, annual load, expense ratio, and percentage investment in corporate bonds are first averaged for 
the time-series data of each fund, and then averaged across funds. The turnover ratio is the minimum of 
aggregate purchases of securities or aggregate sales of securities, divided by the average total net assets of 
the fund. A fund's annual load is calculated as the total load divided by 7. Age is the average life of funds in 
the sample, where fund life is defined as the time between the first and last reported monthly returns.  
  
  

Panel A: High-Quality Bond Funds   
Groups TNA(Mil) TurnOver Load(%) Exp.Ratio(%) PctBonds Age(Years)  
1 (Winners)  687.08 1.80 0.16 0.86 0.39 13.43 
2 754.91 1.58 0.12 0.67 0.42 13.29 
3 661.52 1.51 0.14 0.70 0.39 13.3 
4 459.36 1.35 0.15 0.74 0.44 12.99 
5 308.90 1.35 0.17 0.79 0.43 12.80 
6 292.22 1.35 0.22 0.88 0.44 12.32 
7 212.54 1.51 0.26 0.93 0.47 13.16 
8 197.19 1.34 0.27 1.02 0.46 12.06 
9 175.59 1.47 0.33 1.19 0.46 12.31 
10 (Losers) 181.70 1.33 0.35 1.30 0.51 12.30 

Panel B: High-Yield Bond Funds   
Groups TNA(Mil) TurnOver Load(%) Exp.Ratio(%) PctBonds Age(Years)  
1 (Winners)  577.25 1.08 0.37 1.15 0.72 14.15 
2 448.15 1.08 0.44 1.24 0.74 13.88 
3 657.17 1.00 0.47 1.20 0.74 14.20 
4 459.01 0.99 0.42 1.26 0.79 15.18 
5 584.52 1.06 0.47 1.26 0.77 14.74 
6 711.77 0.92 0.50 1.32 0.74 14.19 
7 503.52 1.29 0.50 1.35 0.76 14.72 
8 481.15 1.19 0.47 1.44 0.75 12.57 
9 447.74 1.28 0.48 1.48 0.78 13.20 
10 (Losers) 315.15 1.33 0.47 1.51 0.78 13.04 
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Table 8.  
Persistency Test: Expenses and Load Charges  
 
The performance in the first column is obtained by repeating the same procedure as described in Table VI, 
except the performance is estimated using gross returns as dependent variables. Gross returns are 
constructed by adding the monthly average expense ratio to the reported fund returns from CRSP. We rank 
these portfolios with their lagged 24-month performance and hold for another twelve months. We also 
repeat the same procedure to analyze the No-load and Load funds, separately with net returns. Inside 
parentheses are the Newey-West (1987) t-statistics. 
  
   

 Gross Returns No-load Sample Load Sample 
Panel A: High-Quality Bond Funds 

Groups Alpha (t-stat) Alpha (t-stat) Alpha (t-stat) 
1(Winners) 0.07(3.25) 0.04(1.52) -0.03 (-0.75) 
2 0.06 (2.68) 0.00 (-0.25) -0.05 (-1.83) 
3 0.05(2.74) 0.02 (1.25 ) -0.04 (-1.67) 
4 0.04 (1.99) -0.03(-1.77) -0.06 (-2.79) 
5 0.04(1.03) -0.01 (-0.68) -0.06 (-3.45) 
6 0.02(1.75 ) -0.01 (-0.39) -0.08 (-4.71) 
7 0.03(0.91) -0.02 (-1.43) -0.09 (-5.09) 
8 0.02 (0.35) -0.03 (-1.98) -0.10 (-4.97) 
9 0.00( 0.47) -0.03 (-1.74) -0.14(-6.26) 
10 (Losers) -0.01(0.21) -0.04 (-1.69) -0.18 (-5.55) 
Spread(G1-G9) 0.07(2.30) 0.06 (2.27) 0.11 (2.55) 
Spread(G1-G10) 0.08(2.52) 0.08 (2.39) 0.15 (3.95) 

Panel B: High-Yield Bond Funds 
Groups Alpha (t-stat) Alpha (t-stat) Alpha (t-stat) 
1(Winners) 0.12 (1.71) 0.06(0.54) -0.03(-0.38) 
2 0.01 (0.21) 0.05 (0.72 ) -0.09 (-1.37) 
3 0.05 (1.14) -0.04(-0.47) -0.03(-0.59) 
4 0.04 (0.72) -0.06(-0.97) -0.11 (-2.03) 
5 -0.10 (-1.75) 0.03(0.50 ) -0.13( -2.48) 
6 0.02 (0.36) 0.01(0.15) -0.09(-1.73) 
7 -0.01 (-0.17) -0.02 (-0.27) -0.14( -2.68) 
8 0.03 (0.64) -0.14 ( -1.98) -0.19( -3.35) 
9 -0.06 (-0.92) -0.12 ( -1.71) -0.23(-4.03) 
10 (Losers) -0.18 (-2.28) -0.20 ( -2.46) -0.31(-3.15) 
Spread(G1-G9) 0.18 (3.34) 0.18(1.68) 0.20(3.44) 
Spread(G1-G10) 0.30 (4.96) 0.24(2.94) 0.28(3.65) 
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Table 9.  
Persistency Test: Momentum, Call Options and Liquidity  
 
This table reports the average monthly risk-adjusted performance of the portfolios formed on the lagged 24-
month performance and held for 12 months. The portfolios are ranked and evaluated by augmenting the 
market index model with additional factors such as Bond Momentum, Equity Momentum, Callability, and 
Liquidity, individually. The construction of these factors is explained in the text. Inside parentheses are the 
Newey-West (1987) t-statistics.  
  

Panel A: High-Quality Bond Funds 
Groups BondMom EquityMom Callability LiquidityW2Lags 
1(Winners) 0.05(1.73) 0.02(0.57) 0.02(1.03) 0.06(1.74) 
2 0.00(0.22) -0.01(-0.34) -0.01(-0.32) -0.01(-0.28) 
3 0.00(0.13) -0.01(-0.39) -0.03(-1.45) 0.00(0.17) 
4 -0.01(-0.77) -0.01(-0.66) -0.02(-1.20) -0.02(-1.19) 
5 -0.03(-1.88) -0.05(-3.31) -0.03(-2.20) -0.02(-1.31) 
6 -0.04(-2.32) -0.05(-3.52) -0.04(-3.34) -0.03(-1.64) 
7 -0.06(-4.02) -0.06(-4.15) -0.04(-2.92) -0.04(-2.46) 
8 -0.07(-4.65) -0.08(-5.63) -0.06(-4.88) -0.04(-2.71) 
9 -0.09(-3.97) -0.10(-6.75) -0.08(-5.18) -0.08(-4.70) 
10 (Losers) -0.16(-5.25) -0.16(-5.32) -0.13(-5.65) -0.09(-2.92) 
Spread(G1-G10) 0.21(4.88) 0.17(4.62) 0.15(5.59) 0.15(3.12) 

Panel B: High-Yield Bond Funds 
Groups BondMom EquityMom Callability LiquidityW2Lags 
1(Winners) 0.03(0.31) -0.02(-0.26) -0.02(-0.20) -0.02(-0.25) 
2 -0.00(-0.08) -0.03(-0.52) -0.05(-0.88) 0.03(0.48) 
3 -0.07(-1.31) -0.03(-0.63) -0.02(-0.41) 0.09(1.61) 
4 -0.06(-1.02) -0.09(-1.76) -0.08(-1.63) 0.02(0.40) 
5 -0.11(-2.05) -0.12(-2.26) -0.06(-1.18) -0.02(-0.35) 
6 -0.08(-1.57) -0.10(-1.61) -0.14(-2.64) -0.03(-0.43) 
7 -0.10(-2.10) -0.11(-2.17) -0.14(-2.67) -0.08(-1.29) 
8 -0.12(-1.92) -0.12(-2.18) -0.13(-2.72) -0.15(-2.38) 
9 -0.16(-2.61) -0.20(-3.61) -0.19(-3.39) -0.12(-1.58) 
10 (Losers) -0.29(-3.18) -0.34(-3.69) -0.33(-3.98) -0.16(-2.40 ) 
Spread(G1-G10) 0.32(4.42) 0.32(4.60) 0.32(5.11) 0.14(2.56) 
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Table 10.  
Persistency Test: Market Timing and Conditional Measurements   
 
This table reports the average monthly risk-adjusted performance of the portfolios formed on the lagged 24- 
month performance and held for the next 12 months. The portfolios are ranked and evaluated with market 
timing models and conditional models. The market timing models are the modified market index model 
based on Treynor and Mazuy (TM,1966) and Henrikkson and Merton (HM, 1981). The conditional model 
is estimated following Ferson and Schadt (1996). Inside parentheses are the Newey-West (1987) t-statistics.  
  

 Panel A: High-Quality Bond Funds  
  TM (1966) HM (1981) Cond.Model 
Groups Alpha (t-stat) Alpha (t-stat) Alpha (t-stat) 
1(Winners) 0.03(0.71) 0.02(0.63) -0.04(-0.63) 
2 0.00(-0.07) -0.01(-0.33) -0.04(-0.84) 
3 -0.01(-0.34) -0.01(-0.60) -0.07(-1.24) 
4 -0.02(-1.04) -0.03(-1.48) -0.09(-1.70) 
5 -0.03(-1.63) -0.03(-1.97) -0.08(-1.79) 
6 -0.05(-2.53) -0.04(-1.99) -0.05(-0.96) 
7 -0.06(-3.03) -0.06(-3.36) -0.11(-2.29) 
8 -0.05(-2.73) -0.05(-2.21) -0.15(-2.49) 
9 -0.08(-3.55) -0.06(-2.57) -0.19(-3.25) 
10 (Losers)   -0.08(-2.47) -0.08(-3.03) -0.15(-2.19) 
Spread(G1-G10)  0.10(2.22) 0.11(2.55) 0.11(1.71) 

Panel B: High-Yield Bond Funds 
  TM (1966) HM (1981) Cond.Model 
Groups Alpha (t-stat) Alpha (t-stat) Alpha (t-stat) 
1(Winners) -0.03(-0.31) -0.12(-1.38) 0.01(0.33) 
2 -0.10(-1.43) -0.12(-1.78) -0.02(-1.48) 
3 -0.09(-1.25) -0.11(-1.35) -0.03(-2.43) 
4 -0.11(-1.61) -0.00(-0.04) -0.04(-2.37) 
5 -0.07(-1.06) -0.04(-0.56) -0.04(-3.04) 
6 0.00(0.03) -0.07(-1.05) -0.02(-1.31) 
7 -0.12(-1.90) -0.07(-0.95) -0.06(-4.13) 
8 -0.05(-0.73) -0.10(-1.36) -0.07(-4.73) 
9 -0.15(-2.07) -0.14(-1.80) -0.08(-5.53) 
10 (Losers)   -0.26(-2.48) -0.21(-2.26) -0.13(-5.97) 
Spread(G1-G10)  0.23(2.93) 0.09(1.18) 0.14(5.39 ) 
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Table 11.  
Past Performance and Fund Flows    
 
This table reports the annual Fama and Macbeth (1973) cross-sectional estimation of fund flows on the 
fund's past performance. Fund flows is defined as 
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TNA is fund i's total net assets during the time t, Ri,t is the fund's return during last period, and MGTNAi,t is 
cash inflows due to fund mergers. This flow measurement reflects the percentage growth of a fund in 
excess of the growth if there was no change in fund flows, after controlling for fund merging activities. 
Beginning in 1994, we run the following regression each year:   
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where Size is defined as the log value of the total net assets; Cost is the average monthly expense ratios, 
and Risk is measured as the monthly standard deviation of fund returns during year t-1. Following Sirri and 
Tufano (1998), a fund's fractional rank represents its percentile performance relative to other funds in the 
same period and ranges from 0 to 1. In this table, fractional ranks are defined on the basis of funds' net 
returns during the prior 12 or 24 months, or risk-adjusted returns during the prior 24 months. The 
coefficients on fractional ranks are estimated using a piecewise linear regression framework over the 
bottom performance quintile (LPerf), the middle three quintiles (MPerf), and the top performance quintile 
(HPerf). 
 
  

  Inter. Size Cost Risk Flowt-1 LPerf MPerf HPerf Adj.R2 

Panel A: Lagged 12-month net returns 
HighQuality 0.04 -0.01 -0.01 -0.00 0.06 -0.01 -0.00    0.09 0.03 

 (4.80) (-8.29) (-3.39) (-0.18) (4.76) (-0.24) (-0.32) (3.74)  
HighYield  0.10 -0.01 -0.00 -0.01 0.10 -0.33 0.06 0.02 0.12 

  (1.81) (-8.41) (-0.92) (-1.43) (3.54) (-1.04) (3.21) (0.85)  
Panel B: Lagged 24-month net returns. 

HighQuality 0.05 -0.01 -0.01 -0.00 0.04 -0.05 0.01 0.11 0.02 
 (6.27) (-7.76) (-2.75) (-0.21) (4.07) (-1.79) (0.91) (3.24)  

HighYield 0.09 -0.01 -0.00 -0.00 0.04 -0.31 0.06 0.06 0.09 
 (1.91) (-9.17) (-0.47) (-0.01) (0.98) (-0.95) (2.20) (1.00)  

Panel C: Lagged 24-month risk-adjusted 
HighQuality 0.02 -0.01 -0.00 -0.01 0.04 0.02 0.02 0.03 0.01 

 (4.11) (-6.04) (-0.70) (-0.46) (2.24) (0.98) (1.85) (1.12)  
HighYield 0.03 -0.01 -0.00 -0.03 0.08 0.05 0.02 0.08 0.09 

  (2.61) (-7.31) (-1.19) (-2.02) (3.27) (1.25) (1.99) (1.81)  
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Table 12. 
Future Performance and Fund Flows  
 
This table reports Fama and Macbeth (1973) cross-sectional estimation of future fund performance on fund 
characteristics and fund flows. Each year since 1994, we run the following regression for high-quality 
funds and high-yield funds: 

titititi

titititi

FlowFlowLPerf
RiskCostSizePERF

,,61,51,4

1,31,21,1,

εβββ
βββα
++++

+++=

−−

−−−
 

 where Perfi,t-1 is the average monthly risk-adjusted returns of fund i, estimated with the market index 
model, using its 24-month lagged returns. Perfi,t is the average monthly risk-adjusted returns, assuming the 
factor loadings are fixed during year t-2 and year t. It's measured as the difference between the excess 
return and the expected return that is generated from the market index model.  Size, Cost, Risk and Flowi,t-1 
are the average monthly log value of total net assets, the expense ratio, the standard deviation of risk-
adjusted returns and fund cash inflows during the past two years. Flowi,t  measures current year's cash 
inflows. We choose this time horizon in order to be consistent with persistence testing ranking and holding 
horizons, where we find strong evidence of performance persistence. Inside parentheses are the Newey-
West (1987) consistent t-statistics. 
 

   High-Quality Funds High-Yield Funds 
 Model 1 2 3 4 1 2 3 4 
 Intercept 0.02 0.02 0.02 0.02 0.06 0.07 0.02 0.03 
 (0.45) (0.43) (0.39) (0.38) (0.89) (0.98) (0.33) (0.44) 
Size -0.00 -0.00 -0.00 -0.00 -0.01 -0.01 -0.00 -0.00 
 (-0.27) (-0.25) (-0.19) (-0.17) (-0.89) (-0.92) (-0.04) (-0.13) 
Cost -1.00 -1.00 -1.00 -1.00 -0.42 -0.43 -0.37 -0.35 
 (-4.59) (-4.58) (-4.56) (-4.55) (-1.21) (-1.19) (-1.05) (-0.97) 
Risk 0.37 0.38 0.38 0.38 -0.33 -0.34 -0.32 -0.34 
 (0.84) (0.84) (0.85) (0.85) (-0.79) (-0.83) (-0.77) (-0.82) 
Perf_{T-1} 0.22 0.22 0.21 0.21 0.37 0.36 0.33 0.32 
  (2.24) (2.22) (2.22) (2.23) (2.21) (2.18) (2.14) (2.06) 
Flow_{T-1}  0.03  0.03  -0.13  -0.24 
  (0.51)  (0.52)  (-0.79)  (-1.55) 
Flow_{T}    0.08 0.08   1.13 1.31 
   (1.06) (1.14)   (2.32) (2.36) 
Adj.R2 0.24 0.24 0.24 0.24 0.15 0.14 0.15 0.15 
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Table 13.  
Long-Run Persistence: Rank Correlation Table   
 
This table reports the Spearman Rank Correlation between fund performance within two or three adjacent 
periods. We divide the whole sample either into two periods: from 1992 to 1997 and from 1998 to 2003, or 
three periods: from 1992 to 1995 (P1), from 1996 to 1999 (P2), and from 2000 to 2003 (P3). Fund 
performance is measured as the risk-adjusted returns, estimated with the Market Index Model (MKT), the 
Individual Risk Adjusted Model (IRisk), the EGB Six-Factor Model (EGB6) and the Style-Specific Model 
(Style).  
 
  

Panel A: Two Subperiods 
 Period MKT IRisk EGB6 Style 
  92:97 98:03 92:97 98:03 92:97 98:03 92:97 98:03 

High- 92:97 1  1  1  1  
Quality 98:03 0.31 1 0.33 1 0.36 1 0.34 1 
High- 92:97 1  1  1  1  
Yield 98:03 0.19 1 0.17 1 0.32 1 0.15 1 

Panel B: Three Subperiods 
 Period MKT IRisk EGB6 Style 
  P1 P2 P3 P1 P2 P3 P1 P2 P3 P1 P2 P3 
High- P1 1   1   1   1   
Quality P2 0.54 1  0.59 1  0.37 1  0.32 1  
 P2 0.29 0.44 1 0.26 0.43 1 0.39 0.37 1 0.61 0.25 1 
High- P1 1   1   1   1   
Yield P2 0.38 1  0.38 1  0.3 1  0.23 1  
 P3 0.39 0.16 1 0.37 0.12 1 0.31 0.38 1 0.32 0.14 1 
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