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a b s t r a c t 

This paper documents that small-cap mutual funds allocate on average 27% of their portfolio to mid- and 

large-cap stocks. We find that larger and older small-cap funds are more likely to hold mid- and large- 

cap stocks, consistent with funds straying from their objective over time. Funds that invest heavily in 

mid- and large-cap stocks expose their investors to unanticipated risks but investors do not experience 

higher abnormal returns or performance persistence overall. These funds did outperform their peers by 

3% annually in the most recent period between January 2003 and March 2010. 

© 2017 Elsevier B.V. All rights reserved. 
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1. Introduction 

Apple Inc.’s surging shares have prompted hundreds of mutual

funds to buy the stock—including many that are not expected

to invest in a giant, U.S.-based technology company that pays

no dividends. At least 50 small-cap and midcap mutual funds—

which focus on small and midsize companies—own Apple, the

world’s largest company by market value, according to analyses

for The Wall Street Journal by market-data firms Morningstar Inc.

and Ipreo Holdings LLC. 

- The Wall Street Journal , March 14, 2012

Investors choose mutual funds based on their investment ob-

jectives. They can choose among the broader asset classes (eq-

uity, fixed income, and money market funds) with further choices

available within each class. For example, for equity-oriented funds,
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Jeremiah Green, Bill Kracaw, Yelena Larkin, Chris Muscarella, Paresh Narayan, David 
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he selection can be narrowed down to capitalization-based strate-

ies, sector-specific funds, or style-driven funds, among others.

his granularity is helpful to investors when setting their optimal

sset allocation mix, since it allows them to set their exposure to

pecific type of risk (e.g., risk associated with small-cap or large-

ap stocks). However, while funds specify their investment objec-

ives in their prospectuses, it is not guaranteed that they follow

elf-stated investment strategies. Indeed, as quoted above, The Wall

treet Journal reported on March 14, 2012, that “at least 50 small-

ap and midcap mutual funds—which focus on small and mid-

ize companies—own Apple, the world’s largest company by mar-

et value.”

When investors decide on their optimal allocation across all as-

et classes, they are likely to pick small-cap funds assuming that

he risk exposures will correspond to a typical set of small compa-

ies. In other words, the investor’s reason for investing in a small-

ap fund is primarily to gain exposure to a diversified portfolio of

mall stocks that completes their overall asset allocation. Small-

ap fund managers are expected to use their expertise and indus-

ry connections to pick the right stocks within the small-cap stock

niverse, and potentially perform better than the universe of small

tocks in aggregate. 

In response to this demand from investors, managers gener-

lly categorize themselves as specialists in particular styles. These

tyles provide information about the investment set, and thereby

he risk exposures for the investors. Consequently, if managers de-

iate from their stated style, they will expose the investors to

nanticipated risks, and will reduce the investors’ ex-ante welfare.

uch behavior can benefit the managers because they might be

http://dx.doi.org/10.1016/j.jbankfin.2017.01.009
http://www.ScienceDirect.com
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1 For example, a fund manager has significant flexibility in what metrics are used 

to determine whether a stock is undervalued or how to measure the level of growth 

a firm experiences. Managers do not need to rely on one ratio or characteristic in 

order to classify a company as either value or growth. 
ble to economize on management fees or use their talent in ana-

yzing company fundamentals over a larger set of stocks (like mid-

nd large-cap stocks in the case of small-cap focused fund). Addi-

ionally, managers are subject to labor market pressures and might

e tempted to deviate from their investment objective if this gives

hem short-term gains. Therefore, style drift presents a clear con-

ict of interest between managers and investors. 

Small-cap focused funds provide an ideal setting to assess the

revalence and consequences of style drift behavior. Small-cap

und objectives are clearly defined compared to other fund ob-

ectives and therefore providing a benchmark for small-cap funds

s not ambiguous. In contrast, funds focusing on growth or value

tocks have strategies based on vague terms, open to interpreta-

ion by the manager. Furthermore, style drift across market capital-

zations is likely to be a conscious managerial choice, while man-

gers can unintentionally drift across other style dimensions, such

s growth or value, which cannot be clearly defined. Therefore,

ur study provides an important contribution to the literature that

tudies the consequences of mutual funds’ style drift for investors. 

Using the CRSP Survivor-Bias-Free U.S. Mutual Fund Database,

e document that it is not uncommon for small-cap funds to in-

est outside of their objective. On average, small-cap funds allo-

ated 27% of their net asset value to mid- and large-cap stocks (de-

ned as Russell 10 0 0 constituents and equivalent, see Section 2.1 )

uring our sample period of 1995 to 2010. The allocation to mid-

nd large-cap stocks was highest in 2002 and 2009, with a value

lose to 35%, and this allocation has exceeded 20% in all years after

0 0 0. The tendency to hold mid- and large-cap stocks is also per-

istent over time at the fund level, suggesting that certain types

f funds employ this strategy. We find that the top decile of funds

old in excess of 60% of their portfolio in mid- and large-cap com-

anies. These funds potentially mislead investors who are under

he impression that they invest in a properly behaving small-cap

und. Furthermore, we find that, among all small-cap funds, larger

nd older mutual funds are more likely to hold large stocks. 

In some respect, funds that deviate from their investment ob-

ective can be thought to deliver value to their investors if they

an achieve superior out-of-sample risk-adjusted returns. Our em-

irical evidence suggests that small-cap funds investing in mid-

nd large-cap stocks do not deliver superior out-of-sample per-

ormance relative to small-cap funds that do not invest in large-

ap stocks over either the entire sample period of 1995 to 2010

r the full sample excluding the technology bubble period. In-

erestingly, we document an economically significant underperfor-

ance ( −6.1% per year) by the small-cap funds that invest exten-

ively in large-cap stocks during the first half of our sample period

1995–2002) and an economically and statistically significant out-

erformance (3.0% per year) during the second half of our sample

2003–2010), in comparison to small-cap funds that do not invest

n large-cap stocks. This result suggests that consequences to in-

estors vary greatly depending on the time when they invest in

he funds that drift away from their target allocations. 

What is more, small-cap funds investing in large-cap stocks

ave significantly less exposure to (small) size-related risks than

unds that do not hold large-cap stocks during our full sample pe-

iod excluding the months surrounding the technology bubble, and

ave larger exposure to growth and momentum factors. Small-cap

unds that have higher allocations to larger stocks do not exhibit

erformance persistence over time, nor do they exhibit more per-

ormance persistence relative to small-cap funds that have lower

llocations to larger stocks. Finally, we find that investors pay high

anagement fees that they could have avoided if they were in-

ested in passive mid-cap or large-cap funds that do not focus on

mall-cap equity. 

Our study contributes to the literature on mutual fund style

rift and the importance and relevance of funds’ investment ob-
ectives. First, we document a puzzling empirical regularity. The

ange in small-cap funds’ large-cap allocation across ten deciles is

3 percentage points. Second, we document that such large devia-

ions from fund objectives do not lead to superior out-of-sample

erformance over our entire sample period. However, we docu-

ent that deviations from fund objectives lead to superior perfor-

ance in the period following the technology bubble. Finally, we

elate the dispersion in large-cap allocation across small-cap funds

o significantly different and unexpected risk exposure. This study

nderscores the importance of careful research when choosing a

und and the need for better financial regulation that aligns the

ncentives of investors and fund managers. 

Related research on fund style drift is concerned with the

hange in a portfolio’s exposure to style factors over time

 Wermers, 2012; Brown et al., 2009; Chan et al., 2002; Huang

t al., 2011 ). Wermers (2012) develops a holdings-based measure of

tyle drift that allows for decomposition of the drift into an active

nd a passive component for the size, book-to-market (B/M), and

omentum style dimensions and finds that funds that experience

ore style drift deliver better performance. In contrast, Brown et

l. (2009) develop both a returns-based and a holdings-based mea-

ure of style drift and find that style-consistent funds generate bet-

er performance. Our findings suggest that even in the starkest ex-

mple of style drift, managers do not consistently generate alpha.

owever, their abnormal performance improved over the second

alf of our sample period, suggesting that investors should at least

eliberately consider the risk-and-return trade-offs when consider-

ng style drift. 

While the style drift literature is able to incorporate drift in

ultiple style factors at once, this study focuses on the invest-

ent behavior of small-cap fund managers. This focus results in a

leaner test of style drift, since growth and value are vague terms

hat are open to fund manager interpretation. 1 Our paper focuses

n the most extreme and tractable case, funds with a small-cap

bjective that invest in mid- and large-cap stocks, and finds evi-

ence that deviation from fund objectives is unrelated to abnormal

und performance overall. However, deviating from the small-cap

bjective alters the fund’s risk profile, causing investors to be ex-

osed to unexpected risks. Furthermore, there is a sizeable fraction

f small-cap funds in our sample that have significant allocations

o mid- and large-cap stocks even when the size of the companies

hey hold is measured as of the initial purchase date. 

The paper proceeds as follows. Section 2 defines small- and

arge-cap stocks, describes how we determine a small-cap fund’s

xposure to large-cap stocks, and details our performance bench-

arks. Section 3 describes the data selection procedure to de-

ive the sample of small-cap funds. Empirical results on how the

haracteristics of small-cap funds differ by investment in large-cap

tocks are shown in Section 4 . Section 5 examines how perfor-

ance differs between small-cap funds that allocate more or less

o large stocks. Section 6 discusses the performance persistence

f small-cap mutual funds with varying degrees of large-cap al-

ocations. Robustness analyses are performed in Section 7 . Finally,

ection 8 concludes the paper. 

. Methodology 

In this section we detail our measure of small-cap fund devi-

tion from the universe of small-cap equity. We also discuss our

mpirical strategy. 
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2.1. The Russell 20 0 0 and Russell 10 0 0 indexes 

We use the Russell 20 0 0 Index to represent all small-cap com-

panies, since this index is a common benchmark for small-cap

funds. We also confirm from the information provided in the fund

prospectuses of 25% randomly selected small-cap mutual funds in

our sample at two different points in time that over three-fourths

of them use the Russell 20 0 0 Index as their benchmark index.

The Russell 20 0 0 Index consists of the 20 0 0 smallest stocks in

the Russell 30 0 0 Index (a comprehensive stock index), represent-

ing approximately 10% of the total market capitalization in the U.S.

The Russell index includes only common shares of U.S. companies

listed on a major U.S. exchange. The stocks should have a closing

price of at least $1.00 at the annual reconstitution of the index,

only companies with a market capitalization above $30 million are

eligible for inclusion, and the minimum number of available shares

(float) should be at least 5%. 

The Russell 10 0 0 Index contains the 10 0 0 largest stocks in the

Russell 30 0 0 Index. This corresponds to both mid- and large-cap

companies. We consider all companies in the Russell 10 0 0 Index

to be not-small-cap companies. Other stocks in the CRSP database

with a market capitalization greater than the largest company in

the Russell 20 0 0 Index are also considered mid- and large-cap. As

of May 31, 2012, this corresponds to firms with a market capital-

ization greater than $2.6 billion. 

We allocate any security in the CRSP database to either the

small or the large category (where the large category consists of

both mid- and large-cap stocks), 2 based first on their membership

in either the Russell 10 0 0 or Russell 20 0 0 Index and otherwise

based on their market capitalization relative to the largest com-

pany in the Russell 20 0 0 Index. A company’s market capitalization

is determined as the total market capitalization combining all its

securities available on CRSP. 

We then use this stock grouping to assign fund holdings to ei-

ther the small or large category, and assess a fund’s allocation to

Russell 10 0 0 stocks at the end of each quarter. 3 To make a con-

sistent comparison between funds, we compute our measure (re-

ferred to interchangeably as Large-cap Allocation or Allocation to

Russell 10 0 0 stocks ) using stock prices as of the end of a calen-

dar quarter and the number of shares as of the most recent re-

porting at or before the quarter-end, up to five months earlier. 4 

Allocation to Russell 10 0 0 stocks is determined based on the index

constituent list as of March, June, September, or December of each

year. 

2.2. Benchmark performance models 

Early research on mutual fund performance by Jensen (1968),

Brown and Goetzmann (1995), Grinblatt and Titman (1993),

Carhart (1997) , and Wermers (20 0 0) finds little evidence in sup-

port of abnormal performance after fees are taken into account,

although before costs funds generate positive alphas of around

1%. By constructing portfolios of small-cap funds based on their

holdings in Russell 10 0 0 stocks, we can determine the impact

these holdings have on relative fund performance. To evaluate

the performance of these different groups of funds, we construct
2 This includes American depositary receipts (ADRs), shares of beneficial interest, 

and real estate investment trusts. We use all securities available on CRSP to allocate 

all reported mutual fund holdings to a size group. We are able to match 99% of 

ticker-month observations of the historical constituent lists of the Russell 10 0 0 and 

Russell 20 0 0 indexes to unique CRSP identifiers using the CRSP names file. 
3 To conserve space, we use the term “small-cap fund’s allocation to Russell 10 0 0 

stocks” to measure the fund’s investment in the Russell 10 0 0 index constituents 

and other stocks that are larger than the stocks in the Russell 20 0 0. 
4 The number of shares held by a fund are adjusted for stock splits between the 

holdings report and the end of the quarter, when needed. 

fi  

O  

1  

3

i

qual-weighted portfolios quarterly and evaluate the monthly risk-

djusted returns generated by the portfolios during the months af-

er the portfolio rebalancing date. 

Important for our study, Cremers et al. (2013) find that pas-

ive benchmark indexes have significant non-zero alphas based on

he well-known factor models for performance evaluation such as

he Fama–French three-factor model and Carhart four-factor model.

his phenomenon arises from equally weighting the 2 × 3 size-by-

/M portfolios used in constructing the Fama–French (1993) fac-

ors. Since the six size-by-B/M portfolios correspond to vastly dif-

erent market capitalizations, the relative importance of each port-

olio is distorted when computing equal-weighted averages. 

Therefore, we use the factor model proposed by Cremers et al.

2013) , which relies on index-based factors that are more suit-

ble for the performance evaluation of mutual funds. The model

s specified as follows: 

 pt = αp + β1 ,p S5 R F t + β2 ,p R 2 S 5 t + β3 ,p R 3 V R 3 G t + β4 ,p UM D t + e p,t

(1)

here r pt is the net return on portfolio p in excess of the one-

onth Treasury bill return, S 5 RF t is the return on the S&P 500 In-

ex minus the one-month T-bill rate, R 2 S 5 t is the return on the

ussell 20 0 0 Index minus the S&P 500 Index return, R 3 VR 3 G t is

he difference in returns on the Russell 30 0 0 Value and Russell

0 0 0 Growth Indexes, and UMD t is the return on the momentum

actor-mimicking portfolio. The analogy to the market, size, value,

nd momentum factors of the Carhart model is straightforward.

he Cremers et al. (2013) model distinguishes between large-cap

S5) and small-cap (R2) factors, as well as value (R3V) and growth

R3G) factors, based on a better, value-weighted definition of firm

ize and growth. When the four-factor model of Cremers et al.

2013) is used, the alphas of passive benchmark indexes become

nsignificantly different from zero, making fund performance eval-

ation intuitive. We use the Cremers et al. (2013) model as our

enchmark, but we also cross-validate our results using the long-

stablished Carhart (1997) four-factor model. 

. Data 

We select funds from the CRSP Survivor-Bias-Free U.S. Mutual

und Database during 1995–2010, which provides data on open-

nded mutual funds. 5 The data include monthly returns and total

et assets, historical fund names, investment style, and fee struc-

ure. Small-cap funds are identified by using the CRSP Style Code

ariable as well as by fund name. First, each month, all funds with

tyle code EDCS (small-cap domestic equity funds) are included.

his group is augmented by all funds that have the term small but

ot mid in their name, regardless of style code, since the U.S. Se-

urities and Exchange Commission (SEC) regulated the naming of

utual funds. If the name of a fund implies a strategy of invest-

ent in small-cap companies then the fund is subject to stricter

ules. Since March 2001, SEC regulation requires that these funds

nvest at least 80% of their assets according to the investment ob-

ective implied by their names. Before 2001, the regulation speci-

ed an allocation of 65% toward the implied investment strategy.

ur final sample consists of 615 small-cap funds between January

995 and March 2010, ranging from 61 funds as of March 1995 to
6 
86 in December 2005. 

5 The number of small-cap mutual funds is small prior to 1995, and links be- 

tween Thomson Reuters’ mutual fund holdings and CRSP’s fund returns databases 

are available up to early 2010. 
6 The Appendix provides more details on the sample selection procedures used 

n this study. 
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Table 1 

Summary statistics of small-cap mutual fund characteristics. 

This table reports summary statistics of 615 small-cap mutual fund characteristics from January 1995 to March 2010. The vari- 

able Total net assets is equal to the fund’s total assets minus total liabilities, reported in millions of dollars. Expense ratio captures 

the fund’s operating expenses, including 12b-1 fees, waivers, and reimbursements, as a percentage of total investment. Turnover 

ratio is the minimum of the fund’s total purchases or total sales expressed as a percentage of 12-month average total net as- 

sets from CRSP. Fund flow is computed as F lo w t = 

T N A t − T N A t−1 ( 1+ r t ) 
TN A t−1 

and represents the fund’s monthly cash inflow or outflow, 

expressed in terms of the previous month’s total net assets. Fund flow is winsorized monthly at the 2.5% and 97.5% levels. Age 

is measured as the difference in years between the fund’s first offer date and the date of the fund’s last available return in 

the sample. Return is the annualized performance of an equal-weighted portfolio of the net returns of all small-cap funds in 

our sample. Return Volatility is the standard deviation of a fund’s net returns, multiplied by the square root of 12. All statistics 

except Return are first averaged over time for each fund and then compared over all funds. 

Mean Median Std. dev . 25th perc. 75th perc. 

Total net assets ($mil) 455 .7 155 .5 1190 .2 43 .7 430 .6 

Expense ratio (%) 1 .4 1 .4 0 .5 1 .1 1 .6 

Turnover ratio (%) 116 .4 86 .0 245 .2 53 .7 126 .7 

Monthly fund flow (%) 0 .5 0 .2 2 .3 −0 .7 1 .4 

Age (years) 12 .0 10 .0 8 .6 6 .0 16 .0 

Return (%), annualized 10 .4 18 .8 69 .2 −34 .8 56 .2 

Return volatility (%), annualized 21 .7 20 .7 6 .7 18 .2 24 .2 
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7 The initial purchase date of a stock is defined as the first holdings report in 

which the fund reports owning shares of the particular company. Breaks shorter 

or equal to 12 months in between holdings reports are acceptable, but the initial 

purchase date is reset when a longer break occurs. 
Table 1 reports the market capitalization of the small-cap mu-

ual funds in the sample, where variables are first averaged over

ime for each fund and then averaged across funds. They are, on

verage, 12 years old, as measured from the initial offer date to the

ast available date in the sample. Funds have an average total net

sset value of $456 million. The expense ratio captures the fund’s

perating expenses, including 12b-1 fees, waivers, and reimburse-

ents, as a percentage of total investment. On average, our sample

f funds has an expense ratio of 1.4%. Turnover ratio is the min-

mum of the fund’s total purchases or total sales expressed as a

ercentage of 12-month average total net assets as obtained from

RSP. Funds in our sample have a turnover ratio of 116% per year.

n average, funds have an annualized standard deviation of returns

qual to 21.7%. Monthly fund flows are defined as 

 lo w t = 

T N A t − T N A t−1 (1 + r t ) 

T N A t−1 

(2) 

here TNA t is the difference between the fund’s total assets and

iabilities (total net assets) at the end of month t and r t is the net

eturn generated by the fund during month t . Thus, flow represents

he fund’s monthly cash inflow or outflow, expressed in terms of

he previous month’s total net assets. On average, funds experience

nflows of 0.51% of total net assets per month. 

We construct an equal-weighted portfolio of all funds in our

ample and evaluate their performance. This mitigates bias due to

orrelation between fund return series over time. The time series

verage of the small-cap portfolio returns is 10.4% annually. 

Information on the holdings of small-cap mutual funds is ob-

ained from Thomson Reuters. We use the unique identifiers from

he MFLINKS database to connect funds’ holdings data with the

und returns and characteristics obtained from CRSP. The Appendix

rovides further details on this process. 

. Small-cap fund allocation to large-cap stocks 

In this section, we examine the empirical evidence of small-cap

und investment in mid- and large-cap stocks. First, we document

he magnitude of small-cap fund allocations to large-cap stocks.

hen, we use a univariate framework to test for differences in char-

cteristics between small-cap funds that allocate a large fraction

f their assets to large-cap firms and funds that do not. Finally,

e use a multivariate panel regression framework to examine the

haracteristics of the small-cap funds that invest more of their as-

ets in large-cap stocks. 
.1. Magnitude of small-cap fund allocation to large-cap stocks 

Small-cap fund allocation to large-cap stocks is evaluated at

he end of each quarter. The allocation to large-cap stocks is

omputed for each fund according to the method described in

ection 2.1 , which classifies funds’ holdings into large-cap and

mall-cap groups based on Russell 10 0 0 and 20 0 0 membership. 

Table 2 shows that the average allocation of small-cap funds to

arge-cap stocks is 27%, as defined earlier, using the largest mem-

er in the Russell 20 0 0 Index as a size cutoff. The inter-quartile

ange in large-cap allocation is between 15% and 35%, while its

tandard deviation is 17.7%. Fig. 1 shows the distribution of this

easure in 1995, 20 0 0, 20 05, and 2010. At each point in time, a

ignificant proportion of the funds hold more than 20% of their eq-

ity investments in large stocks, with this trend even stronger in

he later periods. Furthermore, a non-trivial amount of small-cap

unds hold more than 50% of their equity investments in large-cap

tocks, well above the 20% mark mandated by the SEC. 

Table 2 also shows that the small-cap funds in our sample in-

est primarily in common stocks and hold a cash allocation of 4.6%

n average. Our sample of funds invests predominantly in domestic

tocks, with a very small allocation to stocks of foreign companies

nd ADRs. Consistent with their small-cap investment objective,

he majority of the assets of the funds in our sample are invested

n NASDAQ-listed securities. This large exposure to NASDAQ-listed

tocks potentially leads to extreme observations during the tech-

ology bubble. We explore this possibility in Section 5.1 . 

The allocation to large-cap stocks by small-cap funds varies

ver time due to changes in fund allocations as well as changes to

he market capitalizations of the stock holdings themselves. Fig. 2

hows the time series of the average allocation to large-cap stocks

or our sample of small-cap funds. The average large-cap allocation

f the median small-cap fund is also displayed. In addition to this,

he figure presents the average large-cap allocation of our sample

f small-cap funds where each holding’s large-cap classification is

ssigned at the initial purchase date of the stock and kept constant

ntil sale of the position. 7 

The propensity to hold large stocks increased sharply, from 17%

n 1998 to 25% during March 20 0 0, which coincides with the rising

tock market during the Internet bubble, and ultimately reached

7% in the third quarter of 2002. More recently, in September
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Table 2 

Small-cap mutual fund allocation. 

This table reports descriptive statistics of 615 small-cap mutual funds’ allocation from January 1995 to March 2010. The variable 

Large-cap allocation is defined as the percentage of fund investments in members of the Russell 10 0 0 Index and other stocks 

with market capitalization larger than the largest stock within the Russell 20 0 0 Index. Allocation to common stocks and cash 

allocation are the fractions of assets the fund has invested in common stocks and cash, respectively, as provided by CRSP. 

Allocations to REITs, Foreign Stocks, ADRs, and NASDAQ stocks are computed based on CRSP share and exchange codes. Number 

of stock holdings is derived from the holdings reports in Thomson Reuters. All statistics are first averaged over time for each 

fund and then compared over all funds. 

Mean Median Std. dev. 25th perc. 75th perc. 

Large-cap allocation (%) 26 .6 23 .7 17 .7 15 .1 34 .8 

Allocation to common stocks (%) 94 .6 95 .5 3 .8 93 .1 97 .1 

Cash allocation (%) 4 .6 3 .7 3 .6 2 .2 6 .1 

Allocation to REITs (%) 2 .0 0 .8 2 .5 0 .1 3 .4 

Allocation to foreign stocks (%) 3 .4 3 .0 4 .2 1 .7 4 .5 

Allocation to ADRs (%) 0 .9 0 .3 3 .9 0 .0 1 .1 

Allocation to NASDAQ stocks (%) 52 .3 50 .2 17 .0 39 .5 64 .7 

# of Stock holdings 180 102 310 63 165 

Fig. 1. Distribution of small-cap fund allocation to large-cap stocks. 

This figure shows the distribution of small-cap funds’ investment in large-cap stocks at four points in time (December 1995, December 20 0 0, December 20 05, and March 

2010). 
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2009, small-cap funds allocated 35% of their portfolio to Russell

10 0 0 constituents, which is near peak levels. This trend is observed

even if we assign the portfolios to Russell 10 0 0 constituents as of

the time when a particular stock enters the fund portfolio. This

result suggests that the levels of investment away from the small-

cap equity class are primarily driven by conscious choices on the

side of the fund managers and not by mechanical appreciation of

already purchased small stocks. 8 

Fig. 3 shows the average allocation of small-cap funds to var-

ious size categories over time. Four groups are constructed based

on stock membership in the Russell 10 0 0 and 20 0 0 Indexes. Stocks

that are not part of the Russell 20 0 0 Index but have a market cap-

italization smaller than the largest company in the Russell 20 0 0

Index are labeled other small stocks . Similarly, stocks that are not
8 For example, as laid out by Keim (1999) , the Dimensional Fund Advisors’ 9–10 

Fund implemented such a trading rule that allows the fund to hold on to stocks 

that migrate out of the ninth decile up until they grow into the upper half of the 

eighth decile. 

t  

s  

a  

f  
art of the Russell 10 0 0 Index but have a market capitalization

reater than the largest company in the Russell 20 0 0 Index are la-

eled other large stocks . Allocation to Russell 10 0 0 stocks was high-

st in September 2002 and June 2009, with a value close to 35%.

he lowest average allocation to Russell 10 0 0 members occurred

n 1998, at 13%. There is no observable decline in the allocation

o large-caps around the aftermath of the Internet bubble. Over-

ll, Figs. 1 –3 demonstrate that small-cap funds hold a significant

raction of their assets in mid- and large-cap stocks. This behavior

s also consistently present over a long period of time and is not

riven by mechanical stock appreciation. 

To examine the implications of holding large-cap stocks, each

uarter we assign all small-cap funds to ten groups based on their

ropensity to hold large-cap stocks. Next, we check if the alloca-

ion of funds across the size deciles is stable over time. We con-

truct a quarterly state transition matrix that shows the percent-

ge of funds that remains in the same decile and the fraction of

unds that transition to any other decile during the next quar-
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Fig. 2. Evolution of small-cap fund allocation to large-cap stocks over time. 

The figure shows small-cap mutual funds’ average allocation to large-cap stocks over time, the median small-cap fund’s large-cap allocation, and the average small-cap fund’s 

large-cap allocation where the size classification is assigned when the share is first bought and kept fixed until sold. Large-cap allocation is defined as the percentage of 

fund investments in members of the Russell 10 0 0 Index and other stocks with market capitalization larger than the largest stock within the Russell 20 0 0 Index. 

Table 3 

State transition matrix across ten large-cap allocation groups. 

We construct quarterly deciles based on funds’ allocation to stocks in the Russell 10 0 0 index and other stocks that are larger than the stocks in the Russell 20 0 0 index. 

The state transition matrix shows for each decile the percentage of funds that remains in the same group and the fractions of funds that transition to any other group 

during the next quarter, conditional on funds existing in both periods. The transition matrix is constructed each quarter and then averaged over all quarters. All rows 

sum up to 100%. The rightmost column shows the average number of funds present in each decile between 1995 and 2010. A chi-square test is computed to test 

whether funds are assigned to large-cap allocation deciles randomly between subsequent quarters. A simulation exercise is also performed to evaluate the likelihood of 

the observed (average) transition probabilities arising from a random assignment of funds across deciles. ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% level, 

respectively. 

Large-cap allocation (%) 

quarter t + 1 

1-low 2 3 4 5 6 7 8 9 10-high All (%) # Funds 

Large-cap allocation 1-low 76 .4 ∗∗∗ 17 .4 ∗∗∗ 3 .3 ∗∗∗ 1 .2 ∗∗∗ 0 .8 ∗∗∗ 0 .5 ∗∗∗ 0 .4 ∗∗∗ 0 .0 ∗∗∗ 0 .0 ∗∗∗ 0 .1 ∗∗∗ 100 25 .0 

(%), quarter t 2 14 .9 ∗∗∗ 51 .9 ∗∗∗ 22 .3 ∗∗∗ 7 .0 ∗∗∗ 1 .5 ∗∗∗ 1 .3 ∗∗∗ 0 .5 ∗∗∗ 0 .2 ∗∗∗ 0 .3 ∗∗∗ 0 .1 ∗∗∗ 100 26 .1 

3 4 .1 ∗∗∗ 18 .6 ∗∗∗ 41 .0 ∗∗∗ 25 .5 ∗∗∗ 6 .3 ∗∗∗ 2 .6 ∗∗∗ 1 .0 ∗∗∗ 0 .5 ∗∗∗ 0 .2 ∗∗∗ 0 .0 ∗∗∗ 100 25 .8 

4 1 .7 ∗∗∗ 7 .8 ∗∗∗ 19 .5 ∗∗∗ 36 .2 ∗∗∗ 25 .1 ∗∗∗ 6 .5 ∗∗∗ 1 .7 ∗∗∗ 1 .0 ∗∗∗ 0 .4 ∗∗∗ 0 .1 ∗∗∗ 100 26 .2 

5 0 .5 ∗∗∗ 2 .5 ∗∗∗ 7 .2 ∗∗∗ 18 .2 ∗∗∗ 37 .5 ∗∗∗ 25 .8 ∗∗∗ 5 .7 ∗∗∗ 1 .7 ∗∗∗ 0 .7 ∗∗∗ 0 .1 ∗∗∗ 100 26 .1 

6 0 .4 ∗∗∗ 1 .5 ∗∗∗ 3 .5 ∗∗∗ 7 .3 ∗∗∗ 18 .0 ∗∗∗ 37 .2 ∗∗∗ 25 .6 ∗∗∗ 5 .1 ∗∗∗ 1 .2 ∗∗∗ 0 .2 ∗∗∗ 100 25 .7 

7 0 .2 ∗∗∗ 0 .7 ∗∗∗ 1 .4 ∗∗∗ 2 .4 ∗∗∗ 6 .4 ∗∗∗ 17 .3 ∗∗∗ 40 .5 ∗∗∗ 26 .7 ∗∗∗ 3 .7 ∗∗∗ 0 .6 ∗∗∗ 100 25 .6 

8 0 .1 ∗∗∗ 0 .2 ∗∗∗ 0 .4 ∗∗∗ 1 .5 ∗∗∗ 3 .1 ∗∗∗ 6 .4 ∗∗∗ 17 .9 ∗∗∗ 47 .1 ∗∗∗ 22 .1 ∗∗∗ 1 .3 ∗∗∗ 100 25 .9 

9 0 .0 ∗∗∗ 0 .1 ∗∗∗ 0 .3 ∗∗∗ 0 .5 ∗∗∗ 0 .7 ∗∗∗ 1 .3 ∗∗∗ 6 .0 ∗∗∗ 15 .5 ∗∗∗ 62 .3 ∗∗∗ 13 .3 ∗∗∗ 100 25 .6 

10-high 0 .0 ∗∗∗ 0 .1 ∗∗∗ 0 .1 ∗∗∗ 0 .1 ∗∗∗ 0 .1 ∗∗∗ 0 .3 ∗∗∗ 0 .3 ∗∗∗ 2 .2 ∗∗∗ 11 .3 ∗ 85 .6 ∗∗∗ 100 23 .8 

Overall χ2 statistic = 2736.4 ( p -value = 0.0 0 0). 
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er. The average transition matrix over all quarters is shown in

able 3. 9 

About 75% of the funds in the decile of small-cap funds that

ave the largest allocation to large-cap stocks remain in the same

ecile over the next quarter. In other words, small-cap funds in-

esting heavily in Russell 10 0 0 constituents continue to do so in

he next quarter. The same holds true for the decile of funds that

nvest the second most into larger firms, as 58% of the funds in

ecile 9 remain in the same decile between subsequent quarters.

he decile of funds that invest almost exclusively in small-cap
9 The number of funds in each decile as reported in this table is affected by the 

equirement to classify funds based on their large-cap allocation in two subsequent 

uarters. 

4

 

t  

i  
tocks is also remarkably stable, with more than 70% of funds re-

aining in the same decile over the next quarter. If fund alloca-

ions over the deciles were completely random, one would expect

ransition probabilities into each decile equal to 10%. A chi-square

est is computed to test whether funds are assigned to large-cap

llocation deciles randomly between subsequent quarters. The chi-

quare test rejects random transitions, indicating that fund expo-

ure to large-cap stocks is persistent over time. 

.2. Univariate analysis of allocation to large-cap stocks 

Table 4 shows the equal-weighted average fund characteris-

ics and other descriptive variables of small-cap funds grouped

nto deciles by their average propensity to hold large-cap stocks.
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Fig. 3. Evolution of small-cap fund allocation to stocks of various size categories over time. 

Each quarter, we plot the average percentage allocation of small-cap funds to stocks included in the Russell 10 0 0 and 20 0 0 Indexes and other small and large stocks. Other 

small stocks are stocks that are not part of the Russell 20 0 0 Index but that have a market capitalization smaller than the largest company in the Russell 20 0 0 Index. Other 

large stocks are stocks that are not part of the Russell 10 0 0 Index but that have a market capitalization greater than the largest company in the Russell 20 0 0 Index. 
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10 Pollet and Wilson (2008) show that funds commonly scale up their existing 

positions as they grow larger. 
11 An interesting question is whether certain large-cap funds invest disproportion- 

ately in small-cap companies. To answer this question we follow the same proce- 

dures as the one in Table 4 but we focus on mid- and large-cap funds. We find 

that the median mid- or large-cap fund invests only 11% of its holdings in small 

companies (defined as Russell 20 0 0 constituents). While we find that the extreme 

decile of large- and mid-cap funds hold a significant amount of Russell 20 0 0 com- 

panies (50%), the average market capitalization of their holdings of $2.2 billion is 
Average fund characteristics are computed each quarter for each

group of funds and then averaged over time. 

The ten groups differ significantly in their allocations to Rus-

sell 10 0 0 stocks, increasing from 3% to 67% across the deciles. The

difference between the extreme bins (reported in the last column)

is not only economically meaningful but a t -test also documents

statistical significance at the 5% level. Furthermore, this trend re-

mains the same when we determine each stock holding’s large-

or small-cap classification as of its initial purchase date to control

for capital appreciation. The average market capitalization of stocks

held by small-cap funds in decile 10 is $6.4 billion, well above that

of the largest stock in the Russell 20 0 0. On the other end, the first

decile of funds holds stocks with an average market capitalization

of just $708 million. 

Across the ten decile groups, funds that hold, on average, larger

stocks are generally older and larger. Small-cap funds holding the

largest stocks (decile 10) have, on average, total net assets of $1.4

billion, while the decile of funds holding the smallest stocks (decile

1) manage assets of around $303 million. Funds holding the most

large-cap stocks have lower turnover than funds holding the least

large-cap stocks. The group of small-cap funds holding the small-

est stocks experiences the largest inflows, equal to 40% of total net

assets over the past year, while funds that hold larger stocks have
nflows of only 16%. Thus, it is unlikely that funds that hold the

argest stocks were forced into it to accommodate large inflows. 10 

verall, the evidence suggests that small-cap funds holding large-

ap stocks have lower turnover and are larger, but these character-

stics are not correlated with higher inflow. 11 

The benchmark-adjusted returns of the funds over the prior 12

onths show an increasing trend over the deciles as the average

ize of the holdings of the funds increase. The small-cap funds in

ecile ten outperformed the Russell 20 0 0 Index by 4.45% during

he past year. These funds hold more than two thirds of their as-

ets (66.8%) in Russell 10 0 0 stocks. On the other hand, funds in

ecile one outperformed the Russell 20 0 0 Index by 1.50%. These

unds hold only 3.4% of their investment in Russell 10 0 0 stocks.
consistent with investing in mid-sized companies. 
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Table 4 

Small-cap mutual fund characteristics across decile portfolios sorted by allocation to Russell 10 0 0 stocks. 

This table presents small-cap fund characteristics across decile portfolios based on funds’ allocation to Russell 10 0 0 stocks. At the end of each quarter, funds are sorted into 

deciles based on funds’ allocation to stocks in the Russell 10 0 0 index and other stocks that are larger than the stocks in the Russell 20 0 0 index. Average fund characteristics 

are computed each quarter for each group of funds and then averaged over time. Allocation to Russell 10 0 0 stocks as of the initial purchase is defined similar to Allocation 

to Russell 10 0 0 stocks, but each stock is classified into large- or small-cap as of its initial purchase date. Average market cap is a computed over the market capitalization 

of the holdings of each fund and weighted by the fund’s portfolio weights. The table also shows the age, total net assets, expense ratio, turnover ratio, and allocation to 

common stocks and cash, as defined in Table 1 and measured at quarter-end, based on the most recently available data at the time of portfolio construction. Fund flow is 

similarly computed as in Table 1 , but measured over different time periods. Institutional ownership is defined as the ratio of the total net assets of share classes flagged as 

institutional to the fund’s overall assets. Return over Russell 20 0 0 is the difference in the cumulative return of the decile portfolio and the Russell 20 0 0 Index return over 

a given time period. Column 11 reports unequal variance t -tests of the difference between groups 1 and 10. The last column reports Spearman rank correlations across 

deciles of each variable with large-cap allocation. ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% level, respectively. 

Portfolios sorted by allocation to 1 2 3 4 5 6 7 8 9 10 10–1 Rank 

Russell 10 0 0 stocks (%): Low High corr. 

Allocation to Russell 10 0 0 stocks (%) 3.4 9.4 13.8 17.8 21.8 25.9 31.0 37.2 45.4 66.8 63.4 ∗∗∗ 1.00 ∗∗∗

Alloc. to R10 0 0 stocks (%), init. purchase 3.0 7.4 10.5 13.4 15.7 19.2 22.5 27.0 33.1 54.0 51.1 ∗∗∗ 1.00 ∗∗∗

Avg. market cap holdings ($mil) 708 879 999 1101 1222 1385 1492 1795 2258 6434 5726 ∗∗∗ 1.00 ∗∗∗

Avg. Mcap holdings ($mil), init. purchase 683 853 958 1049 1148 1305 1368 1596 1870 4996 4313 ∗∗∗ 1.00 ∗∗∗

Age (years) 7.4 8.4 8.1 8.5 9.0 9.5 8.8 9.6 11.1 13.5 6.1 ∗∗∗ 0.93 ∗∗∗

Total net assets ($mil) 303 372 319 340 415 483 460 598 904 1398 1095 ∗∗∗ 0.95 ∗∗∗

Expense ratio (%) 1.41 1.33 1.36 1.37 1.38 1.37 1.34 1.35 1.35 1.37 −0.04 ∗∗ −0.37 

Turnover ratio (%) 99.9 95.6 96.2 96.7 98.8 97.4 100.2 101.0 92.6 86.4 −13.6 ∗∗∗ −0.05 

Allocation to common stocks (%) 95.1 94.5 94.4 94.1 94.0 94.2 94.1 93.7 94.2 93.5 −1.6 ∗∗∗ −0.93 ∗∗∗

Cash allocation (%) 4.3 4.6 4.8 5.1 5.2 4.8 5.2 5.4 5.0 5.8 1.4 ∗∗∗ 0.90 ∗∗∗

Fund flow (%), past year 39.8 35.0 31.2 38.5 27.6 33.2 26.4 25.7 17.2 15.9 −23.9 ∗∗∗ −0.92 ∗∗∗

Fund flow (%), years −3 to −1 125.3 109.9 124.0 126.1 127.3 106.6 157.4 131.4 79.4 93.9 −31.4 −0.13 

Institutional ownership (%) 67.6 64.6 62.1 63.7 68.3 68.3 69.4 76.2 77.5 81.5 13.9 ∗∗∗ 0.89 ∗∗∗

Return over Russell 20 0 0 (%), past year 1.50 2.22 2.05 2.23 3.01 4.16 3.26 3.27 3.82 4.45 2.9 0.87 ∗∗∗

Return over Russell 20 0 0 (%), yrs −3 to −1 4.45 4.76 5.17 7.12 8.14 6.10 8.35 8.07 8.47 8.48 4.0 0.81 ∗∗∗
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12 Since flow is measured as a percentage of TNA, it is hard to disentangle the 

effects of the numerator and denominator behind this result. In unreported results 

we find that the negative relation holds when our percentage flow measure is re- 

placed by flow in dollars. 
he difference in outperformance over the Russell 20 0 0 index is

.9% per year, which is economically significant. 

When we compute Spearman’s rank correlation coefficient

cross the ten deciles, which measures the dependence between

mall-cap funds’ allocation in large-cap stocks and a given descrip-

ive variable, the relation between past outperformance and large-

ap allocation is statistically significant at the 5% significance level.

hus, the result suggests that the magnitude of outperformance

oes down as the funds stick closer to their stated goals and invest

ess in Russell 10 0 0 stocks. A similar pattern is observed for the

enchmark-adjusted returns of these small-cap funds during years

3 to −1 relative to the portfolio construction date. The pattern of

eturns during these years increases from 4.5% for decile 1 to 8.5%

or decile 10. A rank correlation test shows that this trend across

he deciles is again significant. Therefore, we document a positive

elationship between past returns and the tendency of funds to de-

iate from their stated objective. 

.3. Multivariate analysis of large-cap investment 

In addition to the univariate tests, we perform a panel regres-

ion of funds’ large-cap allocation on different fund characteristics.

e only use data from the first quarter of each year, since sev-

ral explanatory variables are reported yearly. The model includes

ear fixed effects and standard errors are clustered by fund. The

ull specification of the model is as follows: 

arge - cap Allocatio n f,t 

= α + β1 log ( TN A f,t ) + β2 RETR20 0 0 

yr(−1 , 0) 
f,t 

+ β3 RETR20 0 0 

yr(−3 , −1) 
f,t 

+ β4 FLOW 

yr(−1 , 0) 
f,t 

+ β5 FLOW 

yr(−3 , −1) 
f,t 

+ β6 EXPENS E f,t + β7 TURNOVE R f,t + β8 NSTOCK S f,t 

+ β9 AG E f,t + β10 ACTIVESHAR E f,t + YEA R t + e f,t (3) 

here Large-cap Allocation f, t is the percentage allocation to Rus-

ell 10 0 0 stocks of fund f ’s stock holdings in March of year t ,

ETR20 0 0 
yr( t 1 , t 2 ) 

f,t 
is the benchmark-adjusted return of fund f over

he Russell 20 0 0 for years t 1 to t 2 , FLOW 

yr( t 1 , t 2 ) 

f,t 
is the cash inflow
f fund f over years t 1 to t 2 , ACTIVE SHARE f, t is a measure of ac-

ive management by the fund as defined by Cremers and Petajisto

2009) , and NSTOCKS f, t is the number of stocks held by fund f at

ime t . The remaining variables are defined as before. Year fixed ef-

ects are included to account for time series variation in the level

f funds’ allocation to Russell 10 0 0 stocks. 

The regression results reported in Table 5 suggest that the al-

ocation to Russell 10 0 0 stocks by small-cap funds is strongly re-

ated to fund assets. For example, based on the estimation results

eported in specification (6), a doubling in fund size is related to

 1.62 (ln(2) × 2.34) percentage point increase in the funds’ large-

ap allocation. We also document that fund age is a significant de-

erminant of holdings in Russell 10 0 0 stocks, even after controlling

or year fixed effects which pick up a large portion of the changes

n the level of the funds’ average market capitalization over time. 

We present the economic magnitude and confidence intervals

f these interesting findings over the range of fund age and size

raphically in Fig. 4 . The figure shows that as fund age increases

rom their first year to a maximum of 26 years, their tendency to

nvest in large stocks increases from an average of 23% to more

han 30% of their assets, holding everything else constant. More-

ver, Fig. 4 illustrates that, over the range of total net assets ob-

erved in our study, the tendency to invest in large stocks similarly

ncreases from under 24% to over 30%. The 95% confidence inter-

als reject the hypothesis that these differences are equal to zero.

he finding that older small-cap funds with larger total net assets

nvest more into large-cap stocks implies that funds’ tendency to

rift away from their stated objective is a dynamic attribute that

volves with fund experience and ability to invest larger amounts

f money. 

Table 5 also suggests that fund flows in the previous year are

egatively related to the large-cap proportion of the fund hold-

ngs. 12 This result does not support the hypothesis that funds in-

est in large-cap stocks as a result of capacity constraints due
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Table 5 

Small-cap funds’ investment in Russell 10 0 0 stocks. 

This table shows the results of panel regression of funds’ allocation to large-cap stocks (Russell 10 0 0 constituents and other large stocks that 

are larger than Russell 20 0 0 constituents), using quarter-end index membership and portfolio weights as of the last holdings report, on fund 

characteristics. Models (1)–(6) measure large-cap allocation at the end of the quarter, while model (6 ′ ) uses the Russell 10 0 0 index composition as 

of the initial purchase date of the stock by the fund to compute the funds’ investment in large-cap stocks.. The sample consists of 615 small-cap 

mutual funds over 1995–2010. Only March observations are used in the regression since some of the variables are reported only annually. The 

variables are defined as in Table 4 . The models include year fixed effects and standard errors are clustered by fund t -statistics are reported in 

parentheses. ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% level, respectively. 

Variables (1) (2) (3) (4) (5) (6) (6 ′ ) 

Log TNA 2 .236 ∗∗∗ 2 .341 ∗∗∗ 2 .300 ∗∗∗ 2 .475 ∗∗∗ 2 .235 ∗∗∗ 2 .337 ∗∗∗ 1 .324 ∗∗∗

(5 .71) (5 .92) (5 .70) (5 .74) (4 .85) (4 .41) (2 .60) 

Return over Russell 20 0 0 (%),past year 0 .006 0 .007 0 .019 0 .022 0 .006 

(0 .35) (0 .39) (1 .16) (1 .09) (0 .33) 

Return over Russell 20 0 0 (%),years −3 to −1 0 .035 ∗∗∗ 0 .004 

(2 .66) (0 .37) 

Fund flow (%), past year −0 .011 ∗∗∗ −0 .011 ∗∗∗ −0 .008 ∗∗∗ −0 .010 ∗∗∗ −0 .004 

(−3 .92) (−3 .25) (−2 .37) (−2 .17) (−1 .00) 

Fund flow (%), years −3 to −1 −0 .001 −0 .001 

(−1 .26) (−1 .41) 

Expense ratio (%) 2 .475 ∗ −0 .030 0 .516 0 .183 

(1 .78) (−0 .02) (0 .33) (0 .12) 

Turnover ratio (%) −0 .006 0 .001 −0 .001 0 .011 

(−1 .59) (0 .29) (−0 .11) (1 .25) 

Number of stocks 0 .009 0 .009 0 .013 ∗∗

(1 .26) (1 .19) (2 .02) 

Age 0 .324 ∗∗∗ 0 .321 ∗∗∗ 0 .234 ∗∗∗

(3 .05) (2 .86) (2 .16) 

Active share (%), vs. Russell 20 0 0 0 .751 ∗∗∗ 0 .782 ∗∗∗ 0 .783 ∗∗∗

(4 .18) (4 .06) (4 .54) 

Fixed effects None Year Year Year Year Year Year 

Clustering Fund Fund Fund Fund Fund Fund Fund 

Adj. R 2 0 .04 0 .10 0 .10 0 .10 0 .19 0 .19 0 .13 

Number of observations 4219 4219 4125 4050 3936 3467 3467 
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to increased fund size. We also find that the expense ratio, fund

turnover, and number of stocks held are not significantly related

to large-cap allocation. Furthermore, the year fixed effects pick up

a large portion of the changes of the level of the funds’ average

market capitalization over time. Collectively, the fund characteris-

tics, benchmark-adjusted returns, and year fixed effects are able to

explain up to 19% of the variation in small-cap funds’ holdings of

large-cap stocks. 13 The results are qualitatively the same if we use

the large-cap definition of the fund’s initial purchase date of each

stock holding, which is unaffected by any capital appreciation of

the stock that might have occurred while included in the fund’s

portfolio (see the results reported in specification (6 ′ ) in Table 5 ).

Furthermore, the funds that exhibit active management as defined

by Cremers and Petajisto (2009) are more likely to invest away

from their funds’ objective. 

Overall, our results demonstrate that larger, older, actively man-

aged small-cap mutual funds allocate a larger fraction of their

holdings to large-cap stocks. This result is not driven by larger re-

cent fund flows or the funds’ turnover ratio. Given that funds’ in-

vestment decisions are deliberate and develop over time, it is in-

teresting to test if they have a real impact on funds’ investment

portfolio characteristics and risk-adjusted returns. 

4.4. Characteristics of fund stock holdings 

To compare the characteristics of stock holdings for small-cap

funds with different allocations to large-cap stocks, we look at the
13 We also test if funds with higher institutional ownership are less likely to stray 

away from their investment objective. We define institutional ownership as the ra- 

tio of the TNA of share classes flagged as institutional to the fund’s overall TNA. In 

untabulated tests, we find that institutional ownership is positively related to small- 

cap funds’ large-cap allocations. It is therefore unlikely that institutional investors 

avoid small-cap funds that invest in large-cap stocks. 

i  

m  

p  

c  

i  

e

verage rank percentiles of the funds’ stock holdings with regard to

ize, B/M, momentum, and turnover, following Chen et al. (20 0 0) .

ize is the market capitalization as of the beginning of the quarter.

he B/M is the ratio of book equity as of the last fiscal year-end,

llowing for a four month publication lag, divided by market cap-

talization as of the beginning of the quarter. The six-month com-

ound return prior to the beginning of the quarter is used as a

easure of momentum. Turnover is measured as the average daily

rading volume during the previous quarter, divided by total shares

utstanding. The rank percentile of a stock characteristic is a num-

er between zero and one that indicates how many stocks on CRSP

ave a characteristic value equal to or lower than the stock under

onsideration at a given point in time. Using each fund’s portfolio

eights, we then compute the fund’s average rank percentile for

ach characteristic. 

Table 6 shows the average values over all funds and quarters

cross ten deciles based on large-cap allocation. Size percentile in-

reases steadily over the deciles. Small-cap funds in decile ten have

 size rank percentile of 0.86, which means that the average size of

he funds’ stock holdings in this group of funds is larger than 86%

f U.S. publicly listed stocks. In comparison, the funds in decile one

ave a size rank percentile of 0.66, which is 20 percentage points

ower. 

Furthermore, funds with a larger allocation to large-cap stocks

old more growth stocks and stocks that have a higher turnover

atio. The differences in these results between decile portfolios 1

nd 10 are both economically and statistically significant, suggest-

ng that investors have dramatically different exposures to com-

on risk factors, such as size-related and value-related factors, de-

ending on the funds’ propensity to invest away from the small-

ap fund objective. These results have important implications for

nvestors who invest in small-cap mutual funds and who do not
xpect to bear risk unrelated to small-cap stocks. 
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Panel A: Predicted investment in Russell 1000 stocks by fund age 

Panel B: Predicted investment in Russell 1000 stocks by fund size 
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Fig. 4. Small-cap funds’ investment in Russell 10 0 0 stocks. 

This figure shows the sensitivity of small-cap mutual funds’ investment in Russell 10 0 0 stocks to fund age and fund size. Slope coefficients are obtained from panel regression 

of funds’ allocation to large-cap stocks (Russell 10 0 0 constituents and other large stocks that are larger than Russell 20 0 0 constituents), using quarter-end index member- 

ship and portfolio weights as of the last holdings report, on fund characteristics. The model includes year fixed effects and the control variables from specification (6) in 

Table 5 . The sample consists of 615 small-cap mutual funds over 1995–2010. Only March observations are used in the regression since some of the variables are reported 

only annually. 95% confidence bands are shown in the figure. 

Table 6 

Risk characteristics of small-cap funds’ stock holdings across deciles sorted by large-cap allocation. 

This table shows the percentile ranks of several characteristics of the funds’ stock holdings, comparing them with the CRSP stock universe. The 

sample consists of 615 small-cap mutual funds over 1995–2010. Small-cap mutual funds are sorted each quarter by fund allocation to stocks 

in the Russell 10 0 0 index and other stocks that are larger than the stocks in the Russell 20 0 0 index. The percentile ranks of several fund-level 

variables are computed and averaged over all funds in each decile. Firm size is computed as of the beginning of the quarter. Book-to-market 

is computed using the market value of equity at the beginning of the quarter and the book equity of last fiscal year, allowing for at least four 

months of lag. The momentum rank is based on the stocks’ six-month returns prior to the beginning of the quarter. Turnover is computed as 

the average daily turnover during the quarter immediately prior. Column 11 reports unequal variance t -tests of the difference between groups 

1 and 10. The last column reports Spearman rank correlations across deciles of each variable with large-cap allocation. ∗ , ∗∗ , and ∗∗∗ denote 

significance at the 10%, 5%, and 1% level, respectively. 

Portfolios sorted by allocation to 1 2 3 4 5 6 7 8 9 10 10–1 Rank 

Russell 10 0 0 stocks (%): Low High corr. 

Size rank of holdings 0 .66 0 .70 0 .72 0 .74 0 .75 0 .76 0 .77 0 .79 0 .81 0 .86 0 .20 ∗∗∗ 1 .00 ∗∗∗

B/M rank of holdings 0 .41 0 .40 0 .38 0 .38 0 .37 0 .35 0 .34 0 .33 0 .32 0 .29 −0 .12 ∗∗∗ −1 .00 ∗∗∗

Momentum rank of holdings 0 .60 0 .59 0 .59 0 .59 0 .60 0 .60 0 .60 0 .60 0 .60 0 .61 0 .01 0 .89 ∗∗∗

Turnover rank of holdings 0 .64 0 .66 0 .67 0 .68 0 .68 0 .69 0 .70 0 .72 0 .72 0 .73 0 .09 ∗∗∗ 1 .00 ∗∗∗

# of stock holdings per fund 343 235 161 156 146 150 139 141 144 127 −216 ∗∗∗ −0 .89 ∗∗∗
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. Performance analysis 

In this section, funds are again ranked quarterly by their large-

ap allocations, after which equal-weighted decile portfolios are

onstructed. We examine the performance of each decile portfo-

io after the portfolio construction date based on risk-adjusted re-
urns as described in Section 2.2 . We evaluate the difference in 
isk and returns between the largest and smallest decile portfo-

ios and their trends across the deciles. These tests intend to an-

wer the question whether small-cap funds can deliver better per-

ormance by deviating from their stated objective and investing in

arge- and mid-cap stocks, while simultaneously examining its risk

mplications. 
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Table 7 

Small-cap fund performance and loadings on factor returns: out-of-sample tests. 

Small-cap mutual funds are sorted each quarter by fund allocation to stocks in the Russell 10 0 0 index and other stocks that are larger than the stocks 

in the Russell 20 0 0 index, using quarter-end market capitalizations and the portfolio weights as of the last available holdings report. Net fund returns 

are collected each quarter for months + 1, + 2, and + 3 relative to the portfolio construction date. In the first four columns we use Cremers et al. (2013) 

risk model, which are presented in Section 2.2 , and in the next four columns we use the Carhart (1997) risk model. t -statistics based on White’s 

standard errors are reported in parentheses. The fourth and the final columns present rank correlations across the ten deciles. Statistical significance 

at the 10%, 5%, and 1% level are denoted with ∗ , ∗∗ , and ∗∗∗ , respectively. There are 183 monthly observations. 

Risk model Cremers et al. (2013) Carhart (1997) 

Portfolios sorted by allocation 1 10 10–1 Rank 1 10 10–1 Rank 

to Russell 10 0 0 stocks (%): Low High corr. Low High corr. 

Intercept −0 .01% −0 .03% −0 .02% 0 .28 −0 .23% ∗∗ −0 .16% 0 .07% 0 .70 ∗∗

(−0 .06) (−0 .21) (−0 .12) (−2 .04) (−1 .34) (0 .37) 

Excess return on the market 0 .972 ∗∗∗ 1 .060 ∗∗∗ 0 .088 ∗∗ 0 .82 ∗∗∗ 0 .943 ∗∗∗ 1 .126 ∗∗∗ 0 .183 ∗∗∗ 0 .94 ∗∗∗

(43 .37) (35 .50) (2 .17) (36 .27) (39 .84) (4 .50) 

Small-minus-big return 0 .890 ∗∗∗ 0 .818 ∗∗∗ −0 .072 −0 .44 0 .686 ∗∗∗ 0 .557 ∗∗∗ −0 .129 ∗∗ −0 .66 ∗∗

(35 .26) (24 .31) (−1 .59) (21 .51) (16 .07) (−2 .58) 

High-minus-low return 0 .200 ∗∗∗ −0 .571 ∗∗∗ −0 .772 ∗∗∗ −1 .00 ∗∗∗ 0 .407 ∗∗∗ −0 .274 ∗∗∗ −0 .680 ∗∗∗ −1 .00 ∗∗∗

(7 .00) (−14 .98) (−14 .90) (11 .84) (−7 .33) (−12 .65) 

Momentum factor −0 .015 0 .075 ∗∗∗ 0 .090 ∗∗∗ 0 .90 ∗∗∗ −0 .020 0 .095 ∗∗∗ 0 .115 ∗∗∗ 0 .92 ∗∗∗

(−0 .90) (3 .33) (2 .95) (−0 .99) (4 .31) (3 .63) 

Adj. R 2 0 .952 0 .942 0 .620 0 .928 0 .942 0 .578 
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5.1. Out-of-sample performance results, full sample period 

Out-of-sample performance results are computed by linking fu-

ture fund performance (months + 1, + 2, and + 3 relative to the rank

date) to the proportion of large-cap investments of the funds at

quarter-ends. Since we have no information on the date of pur-

chase or sale of a fund’s individual stock holdings, using only

the months subsequent to the holdings report is a conservative

method of evaluating fund performance. However, this procedure

is susceptible to overestimating the length of the holding period of

a fund’s stocks, since its holdings could have been sold at any time

during the three months following the holdings report, rendering

the size measure less accurate later in the quarter. The full sam-

ple period for the out-of-sample analyses ranges from April 1995

to June 2010. 

Table 7 reports the out-of-sample performance results, adjusted

for risk factors using both the Cremers et al. (2013) and Carhart

(1997) factor models. The abnormal returns (i.e., alpha, or the in-

tercept of the benchmark model) have similar magnitudes for the

first and tenth decile, with no clear differences between the two

deciles. The Spearman rank correlation reported in the last column

shows no evidence of a trend in alphas across the ten deciles based

on the Cremers model either, however there is a slight upward

trend visible when alphas are obtained using the Carhart model. 

In untabulated tests, we split the funds in our sample into five,

four, or three groups based on the funds’ large-cap stock hold-

ings. In these three alternative groupings, we re-examine the per-

formance difference between the top and the bottom groups. The

goal of these additional tests is to demonstrate that our results are

not driven by the choice of ten groups, and they are not merely

present in the funds with the most extreme allocations to large-

cap stocks. 

The empirical evidence suggests that, no matter how we par-

tition the sample funds, our main conclusion remains unchanged.

Namely, there is no significant difference in alphas between the

top and bottom groups of funds based on their allocation to large-

cap stocks over the entire sample period. For example, we doc-

ument an abnormal return of 7 basis points for the portfolio

that longs funds in the highest quintile of largecap stocks and

shorts funds in the smallest quintile of largecap stocks. As be-

fore, this difference is both economically small and statistically

insignificant. 

These results indicate that, over the full sample period, small-

cap funds that deviate from their stated objectives do not earn ab-
ormal returns after risk-adjustment in comparison to small-cap

unds that stick to their objective. These results raise an important

uestion of whether small-cap funds investing heavily in mid- and

arge-cap stocks have their investors exposed to unintended risk.

o answer this question, we examine the risk exposure, or the fac-

or loadings, with respect to the market, size, value, and momen-

um factors for decile portfolios 1 and 10, as well as for the corre-

ponding spread portfolio (10–1). 

The results, reported in Table 7 , show that the risk exposures

o the market, value and momentum factor exposures differ signif-

cantly between the two types of small-cap funds. The small-cap

unds that invest disproportionately in large stocks exhibit higher

oadings on the overall market. The factor loading of the spread

ortfolio (10–1) is equal to 0.09 ( t -statistic = 2.2). Furthermore,

he funds in decile 10 also have significantly lower loadings on

he value factor and higher momentum loadings than the funds in

ecile 1. These differences in loadings are statistically significant at

he 1% level. Loadings on the size factor are not significantly dif-

erent across the deciles. Similarly, the Carhart (1997) risk model

stimations suggest that investors are getting higher exposure to

he market and the momentum risk factors, and lower exposure to

he size and value factors. 

It is noted that our sample period includes the technology bub-

le period (January 1999–March 2001), which was an unusual time

eriod for many stocks and especially for small-cap stocks, which

xperienced a dramatic run-up. In unreported results, we exclude

ll observations related to the technology bubble period and redo

he tests in Table 7 to assess the impact of this time period on our

ndings. We find that by abstracting from this unusual period, the

ize risk factor loads significantly, that is, small-cap funds that have

igher allocations to large-cap stocks have significantly lower load-

ngs on the (small) size factor. For example, for the spread port-

olio and based on the Cremers et al. (2013) model, the loading

n the size factor is −0.29 ( t -stat = −8.0), while the value factor

oading has a value equal to −0.50 ( t -stat = −9.7) and the loading

n the momentum factor is −0.05 ( t -stat = −2.2). Again, the infer-

nces are qualitatively similar when using the Carhart (1997) risk

odel. Overall, mutual fund investors that did not predict this drift

n their fund’s exposure to size-related risk were exposed to signif-

cant unanticipated risks. 

To summarize, the out-of-sample results suggest that there is

o performance difference, as measured by the risk-adjusted re-

urn, between small-cap funds that invest heavily in large-cap

tocks and small-cap funds that do not. However, small-cap funds



C. Cao et al. / Journal of Banking and Finance 78 (2017) 42–57 53 

Table 8 

Mutual fund performance and loadings on factor returns: early versus late sample periods. 

Small-cap mutual funds are sorted each quarter by fund allocation to stocks in the Russell 10 0 0 index and other stocks that are larger than the stocks in the Russell 

20 0 0 index, using quarter-end market capitalizations and the portfolio weights as of the last available holdings report. Net fund returns are collected each quarter for 

months + 1, + 2, and + 3 relative to the portfolio construction date. In the first four columns we use the Cremers et al. (2013) risk model, which is presented in Section 

2.2 , and in the next four columns we use the Carhart (1997) risk model. t -statistics based on White’s standard errors are shown in parentheses. The fourth and the final 

columns present rank correlations across the ten deciles. Statistical significance at the 10%, 5%, and 1% level are denoted with ∗ , ∗∗ , and ∗∗∗ , respectively. Regressions in 

Panel A are based on 93 monthly observations between April 1995 and December 2002. Regressions in Panel B are based on 90 monthly observations between January 

2003 and June 2010. 

Panel A: April 1995–December 2002 

Risk model Cremers et al. (2013) Carhart (1997) 

Portfolios sorted by allocation 1 10 10–1 Rank 1 10 10–1 Rank 

to Russell 10 0 0 stocks (%): Low High corr. Low High corr. 

Intercept 0 .26% −0 .25% −0 .51% ∗ −0 .39 −0 .12% −0 .42% ∗ −0 .30% −0 .20 

(1 .55) (−1 .27) (−1 .86) (−0 .63) (−1 .91) (−1 .06) 

Excess return on the market 0 .951 ∗∗∗ 1 .133 ∗∗∗ 0 .182 ∗∗∗ 0 .98 ∗∗∗ 1 .011 ∗∗∗ 1 .193 ∗∗∗ 0 .182 ∗∗ 0 .85 ∗∗∗

(23 .92) (23 .80) (2 .77) (21 .68) (21 .86) (2 .59) 

Small-minus-big return 0 .891 ∗∗∗ 0 .899 ∗∗∗ 0 .008 0 .33 0 .740 ∗∗∗ 0 .564 ∗∗∗ −0 .176 ∗∗ −0 .79 ∗∗∗

(23 .65) (19 .92) (0 .13) (16 .62) (10 .82) (−2 .63) 

High-minus-low return 0 .226 ∗∗∗ −0 .561 ∗∗∗ −0 .788 ∗∗∗ −1 .00 ∗∗∗ 0 .567 ∗∗∗ −0 .259 ∗∗∗ −0 .827 ∗∗∗ −1 .00 ∗∗∗

(5 .36) (−11 .11) (−11 .28) (9 .52) (−3 .72) (−9 .21) 

Momentum factor −0 .068 ∗∗ 0 .162 ∗∗∗ 0 .230 ∗∗∗ 0 .95 ∗∗∗ −0 .081 ∗∗∗ 0 .175 ∗∗∗ 0 .256 ∗∗∗ 0 .94 ∗∗∗

(−2 .45) (4 .83) (4 .97) (−2 .66) (4 .94) (5 .60) 

Adj. R 2 0 .924 0 .949 0 .742 0 .904 0 .940 0 .729 

Panel B: January 2003–June 2010 

Risk model Cremers et al. (2013) Carhart (1997) 

Portfolios sorted by allocation 1 10 10–1 Rank 1 10 10–1 Rank 

to Russell 10 0 0 stocks (%): Low High corr. Low High corr. 

Intercept −0 .19% ∗∗∗ 0 .06% 0 .25% ∗∗∗ 0 .90 ∗∗∗ −0 .35% ∗∗∗ −0 .04% 0 .31% ∗∗∗ 0 .96 ∗∗∗

(−3 .11) (0 .62) (3 .12) (−5 .41) (−0 .52) (3 .46) 

Excess return on the market 1 .012 ∗∗∗ 1 .001 ∗∗∗ −0 .010 −0 .43 1 .001 ∗∗∗ 1 .008 ∗∗∗ 0 .007 −0 .20 

(58 .29) (38 .80) (−0 .46) (56 .71) (46 .78) (0 .29) 

Small-minus-big return 0 .953 ∗∗∗ 0 .560 ∗∗∗ −0 .393 ∗∗∗ −0 .99 ∗∗∗ 0 .839 ∗∗∗ 0 .456 ∗∗∗ −0 .384 ∗∗∗ −0 .99 ∗∗∗

(36 .39) (14 .37) (−11 .64) (28 .33) (12 .60) (−9 .38) 

High-minus-low return −0 .053 −0 .339 ∗∗∗ −0 .287 ∗∗∗ −0 .95 ∗∗∗ 0 .098 ∗∗∗ −0 .104 ∗∗∗ −0 .202 ∗∗∗ −0 .88 ∗∗∗

(−1 .53) (−6 .62) (−6 .44) (3 .46) (−3 .01) (−5 .16) 

Momentum factor 0 .027 ∗∗ −0 .027 −0 .054 ∗∗∗ −0 .83 ∗∗∗ 0 .045 ∗∗∗ −0 .005 −0 .050 ∗∗∗ −0 .81 ∗∗∗

(2 .13) (−1 .45) (−3 .32) (3 .47) (−0 .33) (−2 .81) 

Adj. R 2 0 .990 0 .972 0 .694 0 .989 0 .979 0 .623 
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n deciles one and ten have significantly different exposures toward

ize, value and momentum factors. 

.2. Early vs. late period 

In this section we test if the lack of superior out-of-sample per-

ormance and increased risk exposure by large-cap focused small-

ap funds holds for different subperiods or whether the overall re-

ult masks vastly different performance and risk exposure in the

arly and late periods. The first subperiod (1995–2002) that we

tudy was characterized by an ever increasing exposure of the

unds to large-cap stocks from a starting point of 17% in 1998 to

 peak of 37% in the third quarter of 2002. Moreover, in 2001 the

EC tightened its regulations requesting that dedicated small-cap

unds hold at least 80% of their investment in small-cap stocks. 14 

herefore, the second sub-period (2003–2010) that we study was

haracterized by more stringent regulations of the funds’ holdings.

In Table 8 we report that small-cap funds that allocated most

f their equity in large-cap stocks perform similarly to their peers

olding mostly small-cap stocks in the first half of our sample

eriod (1995–2002, Panel A), but significantly outperformed their

eers in the second half of our sample period (2003–2010, Panel

). This result demonstrates that while size-based style drift does

ot deliver superior returns over the first sub-period, which in-
14 The SEC investment company names rule was implemented in December 2001: 

ttps://www.sec.gov/rules/final/ic-24828.htm . 

f

e

m

ludes the technology bubble period, it did deliver superior per-

ormance in the second sub-period after the new SEC regulation. 

Our results in Panel B suggest that a fund in the tenth decile

f large-cap allocation outperformed a fund in the first decile by

5 basis points a month, or 3% per year. This result is statistically

ignificant at the 1% level ( t -statistic = 3.12), and the Spearman

ank correlation across the ten deciles based on large-cap alloca-

ion is equal to 0.9 and statistically significant. 15 The result is not

ensitive to the choice of risk factors: we find similar abnormal re-

urns of the spread portfolio equal to 31 basis points, or 3.7% per

ear, when we rely on the Carhart (1997) four-factor risk model.

hile the funds in decile ten do not have alphas significantly dif-

erent from zero, these funds avoided the negative alphas of the

unds that strictly followed their small stock objective (decile 1).

ur results suggest that the small-cap funds investing extensively

n large-cap stocks (decile 10) deliver better performance during

he most recent half of our sample period relative to the small-

ap funds investing exclusively in small-cap stocks. This behavior

s consistent with the optimal choice to avoid small-cap stocks in

nticipation of negative abnormal returns. If a manager has to shift

unds away from smallcap stocks, a reasonable choice is a zero ab-

ormal returns investment in larger-cap stocks rather than invest-

ng a large proportion of her portfolio in cash and cash-like in-
15 As in Table 7 , the results are similar if we instead split the funds into three, 

our, or five groups based on their large-cap allocation. In these tests, we find an 

conomically large and statistically significant difference of 15 to 21 basis points in 

onthly abnormal performance, or 1.8% to 2.5% per year. 

https://www.sec.gov/rules/final/ic-24828.htm
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vestments with very low nominal returns. Analyzing the risk load-

ings in both subperiods, we find that small-cap funds in decile 10,

which have high allocations to Russell 10 0 0 stocks, show signifi-

cantly higher exposure to market risks than funds in decile 1 dur-

ing the first subperiod (1995–2002, Panel A). Instead, size-related

risks are insignificantly different between both extreme deciles

based on the factor model by Cremers et al. (2013) , which means

that there is no difference in the risk exposure to small-cap or

large-cap related risk during the first subsample period. In sharp

contrast, the estimation results for the second subperiod (2003–

2010, Panel B) show that the difference in the loading on the size

factor between the extreme decile portfolios is highly significant,

regardless of the risk model used. For instance, funds that have

higher allocations to large-cap stocks have a factor loading on the

Cremers et al. size factor equal to 0.56, while funds in decile 1

have a loading of 0.95. This result shows that there is a difference

in the size-related risk exposure between portfolio 1 and 10, which

is equal to −0.39 and significant at the 5% level ( t -statistic = −11.6).

In conclusion, we present clear evidence that funds that exhibit

size drift outperform funds that stay true to their small-cap objec-

tive in the later years. Furthermore, we find that small-cap funds

that allocate more to larger stocks have a higher risk loading on

the market factor than funds with lower large-cap allocations in

the first subperiod, while size-related risk is vastly different in the

second subperiod between funds with different lar ge-cap alloca-

tions. 

6. Performance persistence 

Performance persistence has been an important research topic

in the field of investment management. Persistent fund perfor-

mance is consistent with persistent skill of fund managers’ port-

folio selection. However, empirical studies have found mixed ev-

idence of mutual funds’ performance persistence. On one hand,

Brown and Goetzman (1995) document that in most years winners

and losers repeat, based on their earlier sample of funds between

1977 and 1988. On the other hand, Carhart (1997) finds that most

of the persistence in mutual fund performance can be explained by

expense ratios, with the best past performers exhibiting alphas in-

significantly different from zero in the subsequent periods. In fact,

Carhart (1997) documents negative subsequent alphas for all ten

portfolios sorted on their past one-year returns. 

In this section, we study the performance persistence of small-

cap mutual funds. 16 We are, in particular, interested in whether

funds that deviate from their small-cap investment objective are

more likely to exhibit performance persistence in comparison to

small-cap funds that stick to their stated objective. The managers

of these funds have more flexibility to use their investment skill

in the additional pool of stocks outside the small-cap set of stocks.

Therefore, we are interested in whether these deviations from the

funds’ stated objectives help managers to deliver persistent perfor-

mance. 

In our first test we adopt the approach proposed by Carhart

(1997) . Specifically, we independently sort all small-cap mutual

funds into three groups (low, medium, and high) based on their

allocation to stocks in the Russell 10 0 0 index as well as their past-

year returns (low, intermediate, and high). Within each Russell

10 0 0 allocation group we form a portfolio that longs funds with

high past-year returns and sells ones with low past-year returns.

We call these long-short portfolios (1), (2), and (3). We then eval-

uate their performance over the next year. 

Table 9 reports our findings. The results in the first three

columns document a lack of performance persistence in fund re-
16 We are grateful to an anonymous referee who suggested this test. 

s  

t  

s  
urns across all three groups of funds sorted by their allocation to

ussell 10 0 0 stocks. In each size group, we find that, over the hold-

ng period of one year, the funds that performed well in the pre-

ious year do not significantly outperform those that did poorly in

he previous year. Furthermore, we form another long-short port-

olio that buys portfolio (3) and sells portfolio (1). This portfolio

s used to test if the persistence in the small-cap funds that have

igher allocations to Russell 10 0 0 stocks is bigger than the per-

istence in the small-cap funds with lower allocations to Russell

0 0 0 stocks. Again, we do not find that risk-adjusted performance

ersistence differs significantly across groups based on small-cap

unds’ tendency to invest in larger stocks. 

Next, we perform alternative tests similar to those suggested by

rown and Goetzman (1995) . Specifically, we compare the distri-

ution of funds classified as “winners” and “losers” in three differ-

nt periods. Past and future performance is evaluated over a quar-

er, a year, or a three-year period, and is measured relative to the

edian performance of the small-cap funds in our sample over

he same time period. We report results from a Chi-square test

f equality in the proportion of funds displaying persistence (de-

ned as being a “winner” conditional on being a “winner” in the

ast period or being a “loser” conditional on being a “loser” last

eriod) between the terciles of small-cap mutual funds with the

ighest and lowest large-cap allocations. These results are reported

n Table 10 . 

Taking the three-year period as an example, we find that small-

ap funds that allocate more to Russell 10 0 0 stocks are 4.1% more

ikely to repeat their good, past, three-year performance relative

o the small-cap funds that invest less in Russell 10 0 0 stocks

54.8% vs. 50.7%). Furthermore, contrary to what performance per-

istence would predict, we also find that small-cap funds that in-

est more in Russell 10 0 0 stocks are 6.1% less likely to continue

heir three-year losing streak relative to the small-cap funds that

nvest less in Russell 10 0 0 stocks. However, the difference in the

erformance persistence between small-cap funds that invest ex-

ensively in larger stocks and funds that focus almost exclusively

n small-cap stocks is not significant. 

Our tests based on two complementary approaches of detecting

eturn persistence demonstrate that small-cap mutual funds that

nvest in large-cap stocks do not show performance persistence.

hile Carhart (1997) does not find evidence of performance per-

istency using the entire mutual fund sample, our result suggests

hat deviations from a fund’s stated objective also do not provide

nvestors with the added benefit of performance persistence. 

. Robustness analyses 

We have based our analysis on mutual fund holdings data ob-

ained from Thomson Reuters which are linked to CRSP’s fund re-

urns using the MFLINKS linking table. Recent research has ques-

ioned the completeness of this data source ( Elton et al., 2010 ,

011 ). In robustness checks, we replicate our results using holdings

ata from the CRSP Mutual Fund Holdings dataset. This dataset

rovides an alternative source with coverage over the 2003–2010

eriod. Morningstar was the data provider until 2008, with Lipper

roviding data thereafter. In untabulated tests, we confirm that our

esults are qualitatively similar when we use the alternative CRSP

utual Fund Holdings dataset. Therefore, we elect to report results

sing data from Thomson Reuters, because this database covers a

onger time period. 

Small- and large-cap stocks are likely to behave differently dur-

ng various parts of the business cycle. Since the smallest stocks

re most likely to get hit hardest during recessions, holding larger

tocks could help limit downside risk during these times. We

herefore examine the robustness of the results by excluding reces-

ion periods from the analysis. We identify recessions as the peak
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Table 9 

Mutual fund performance persistence by large-cap allocation of fund holdings: double-sorted portfolios. 

First, all funds are sorted into three groups based on their allocation to stocks in the Russell 10 0 0 index (large, medium 

and small), and three groups based on past year returns (high, intermediate, and low). Within each Russell 10 0 0 allo- 

cation group we form a long-short portfolio that invests in all funds that had high past returns and sells all funds that 

had low past returns. We then evaluate their performance over the next period. The final column presents the port- 

folio that buys the large-cap funds spread portfolio and sells the small-cap funds spread portfolio. Factor regressions 

following Cremers et al. (2013) are performed to examine risk exposures and alphas of each (spread) portfolio, which 

are specified as follows: r pt = αp + β1 ,p S5 R F t + β2 ,p R 2 S 5 t + β3 ,p R 3 V R 3 G t + β4 ,p UM D t + e p,t . t -statistics based on White’s 

standard errors are shown in parentheses. ∗ , ∗∗ , and ∗∗∗ denote significance at the 10%, 5%, and 1% level, respectively . 

Portfolio (1) (2) (3) (3)–(1) 

Allocation to Russell 10 0 0 stocks: Low Medium High 

Past returns: High–L ow High–L ow High–L ow 

Intercept 0 .13% 0 .24% 0 .10% −0 .02% 

(0 .53) (0 .97) (0 .38) (−0 .22) 

Excess return on S&P 500 −0 .005 −0 .031 −0 .016 −0 .011 

(−0 .08) (−0 .52) (−0 .24) (−0 .41) 

Russell 20 0 0 minus S&P 50 0 0 .312 ∗∗∗ 0 .297 ∗∗∗ 0 .342 ∗∗∗ 0 .031 

(4 .91) (4 .48) (4 .76) (1 .03) 

Russell 30 0 0 value minus −0 .215 ∗∗∗ −0 .305 ∗∗∗ −0 .279 ∗∗∗ −0 .064 ∗

Russell 30 0 0 growth (−3 .00) (−4 .06) (−3 .44) (−1 .91) 

Momentum factor 0 .246 ∗∗∗ 0 .245 ∗∗∗ 0 .306 ∗∗∗ 0 .060 ∗∗∗

(5 .79) (5 .51) (6 .37) (3 .01) 

Adj. R 2 0 .342 0 .352 0 .375 0 .089 

Table 10 

Mutual fund performance persistence by large-cap allocation of fund holdings: chi-square tests. 

This table shows results of tests of difference in performance persistence between groups of small-cap mutual funds 

with different lar ge-cap allocations. Small-cap mutual funds are sorted at the end of each quarter by fund allocation 

to stocks in the Russell 10 0 0 index and other stocks that are larger than the stocks in the Russell 20 0 0 index, using 

quarter-end market capitalizations and the portfolio weights as of the last available holdings report. Funds are clas- 

sified into three equal-sized groups. Following Brown and Goetzmann (1995) , we compare the distribution of funds 

as “winners” and “losers” in two subsequent periods. Performance is evaluated over a quarter, a year, or a three-year 

period, and it is measured relative to the median performance of the funds in the sample over the same time period. 

The sample is restricted to “winner” or “loser” funds as measured over the most recent period, after which differential 

performance is measured across groups. We report results from a Chi-square test of equality in the proportion of funds 

displaying persistence in outperformance between the terciles of small-cap mutual funds with the highest and lowest 

large-cap allocations. 

Conditional on Period Allocation to Russell 10 0 0 stocks Prob(Winner), next period (%) p -value 

Winner High 53 .4 

Quarterly Low 51 .7 

Difference 1 .6 0 .227 

High 52 .1 

Yearly Low 51 .3 

Difference 0 .8 0 .774 

High 54 .8 

Three yearly Low 50 .7 

Difference 4 .1 0 .380 

Conditional on Period Allocation to Russell 10 0 0 stocks Prob(Loser), next period (%) p -value 

Loser High 51 .80 

Quarterly Low 52 .60 

Difference −0 .80 0 .546 

High 53 .30 

Yearly Low 51 .80 

Difference 1 .50 0 .586 

High 50 .90 

Three yearly Low 57 .00 

Difference −6 .10 0 .180 
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o trough periods of the business cycle as defined by the National

ureau of Economic Research, which corresponds to the months

etween April 2001 and November 2001 as well as January 2008

o July 2009 during our sample period. 

In unreported results (available upon request), we find that the

erformance of each decile portfolio reported in Table 7 is not af-

ected much by the exclusion of recession months and factor expo-

ures remain the same. From this we conclude that holding larger

tocks did not benefit small-cap investors by avoiding losses during

ifficult economic times. The factor loadings for each decile port-

olio are also of similar magnitude as before. 
Furthermore, Russell 20 0 0 Index deletions generate high re-

urns, while index additions generally underperform. To examine

he effect of the yearly rebalancing of the Russell 20 0 0 Index on

ur results, we exclude the months of June and July of each year.

lthough this method does not capture the long-term effect of the

ussell 20 0 0 stocks that are turned over, Cremers et al. (2013) find

hat one-half of the abnormal performance of the Russell 20 0 0 In-

ex based on the Carhart model takes place during June and July.

his suggests that removing June and July each year from the sam-

le is another way to examine the robustness of the results. Again,

e find that our main results do not change after we remove
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the months of June and July from our analysis. To conserve space,

these results are not reported, but are available upon request. 

In addition, we construct our measure of large-cap investment

based on the Russell 10 0 0 composition as of the initial purchase

date of the stock by the fund. This measure focuses on the active

decision to buy into the larger stocks, and ignores any mechanical

drift over time. The results using this measure are similar to the

ones based on the main measure used in the paper. This suggests

that our results are driven by fund managers’ conscious decisions

to invest into new large stocks and not from mechanical growth

and lack of rebalancing on the side of the funds. 

Another important question is whether outliers have a signifi-

cant effect on our results. To address this concern, we winsorize

the top and bottom 0.5%, 1%, or 2.5% of fund returns in each

month, and re-do all tests. This is an important robustness test, be-

cause over January 2003–June 2010 the outperformance of the top

1% of the small-cap funds relative to the other funds in the sam-

ple was 5.2% per month on average, while the underperformance

of the bottom 1% small-cap funds was −5.2% per month on aver-

age. Our results suggest that the positive and significant alpha for

the spread portfolio in the late period, as reported in Panel B of

Table 8 , is indeed not driven by extreme returns in some of the

funds. In all tests we find significant alpha estimates of the long-

short portfolio in the 0.22–0.24% range in the second subsample

period, depending on which filter we use to winsorize outliers

(0.5%, 1%, or 2.5%). These estimates are very close to the significant

alpha estimate of 0.25% reported in Panel B of Table 8 . Once again,

we confirm that winsorizing the extreme return observations does

not alter the results of this paper. 

Finally, we restrict the sample to funds that have the word small

in their name. These funds have less flexibility in allocating their

investment to large-cap stocks due to SEC’s investment company

names rule and therefore provide a better, yet smaller, sample to

examine the behavior of small-cap mutual funds. Using this re-

stricted subsample, we can further test whether large-cap stock

holdings are beneficial to small-cap funds with a tighter invest-

ment objective. In unreported results (available upon request), we

find results that are qualitatively similar to those from the full and

subperiod samples. 

8. Conclusion 

It is a common perception that small-cap funds hold stocks

closely related to a small-cap benchmark. Deviating from the

benchmark can help a fund manager generate better performance

relative to other funds with the same investment objective, but at

the same time can expose investors to unanticipated risk factors

(e.g., risks associated with large-cap stocks). Previous studies in the

style drift literature are inconclusive on the consequences of style

drift because the classification of style is vague and is subject to

interpretation (e.g., growth or value). In this paper, we use a clean

sample to examine the effect of style drift. Specifically, we focus on

small-cap mutual funds’ investment in mid- and large-cap stocks. 

We find that holdings in mid-cap and large-cap stocks are

widespread among small-cap funds. We investigate the conse-

quences of small-cap funds deviating from their objective by hold-

ing larger stocks. We find strong evidence of differences in the risk

exposures between small-cap funds that have different allocations

to large-cap stocks. We document that small-cap funds that tend to

invest in Russell 10 0 0 stocks expose their investors to significantly

higher market risk, and have larger loadings on the size risk fac-

tor during the time period excluding the technology bubble. More-

over, we find that after controlling for standard risk factors, these

funds have higher abnormal performance (3% annually) relative to

the funds that do not stray from their objectives during the latter

half of our sample period (2003–2010). 
The unexpected risks that come with the size-related style drift

hat we study undermine the investor’s strategized portfolio alloca-

ion. Furthermore, investors that invest in small-cap mutual funds

ay a higher fee than that charged by a typical large-cap fund. The

EC recognized these risks by adopting a rule “to address certain

road categories of investment company names that are likely to mis-

ead investors about an investment company’s investments and risks ”

SEC Release No. IC-24828). Our paper highlights that some small-

ap funds maintain holdings that are in conflict with the spirit of

his regulation. Policy-wise, our results call for stricter enforcement

f names rules that can ensure investors that they invest in the

ight type of funds. 

ppendix: Mutual fund selection criteria 

The sample of small-cap mutual funds is constructed by includ-

ng all funds with CRSP style code EDCS, which represents small-

ap domestic mutual funds. The CRSP Style Code is created to build

ontinuity within the database and combines the Wiesenberger,

trategic Insights, and Lipper objective codes, while providing con-

istency with CRSP’s other sources. 

This sample is further augmented by including any remaining

unds that have the word small in their name but not the term

id (to exclude “small- to mid-cap” funds) because these funds are

onsidered small by the SEC and have had to invest the majority of

heir assets in small-cap stocks. The CRSP Historical Fund Header

le is used to retrieve the names as used at each specific time in

he past. For funds with multiple share classes, descriptive infor-

ation about the fund (e.g., fund names, classification codes) is

btained from the share class with the highest total net assets that

as this information available. The name is usually constructed as

 combination of the company name followed by a colon, the fund

ame followed by a semicolon, and the share class. If so, the spe-

ific fund name is extracted based on the locations of the colon

nd semicolon in the text string, thereby imposing no restrictions

n management company names. Funds that have the word small

n their name but carry a classification code starting with EF (for-

ign equity funds) or EDCI (micro-cap funds) are not included in

he sample. 

Fund names are screened to exclude non-equity funds and pas-

ively managed funds, which are unlikely to deviate from their

enchmarks by holding large-cap stocks. Furthermore, we only use

unds if their allocation to common stocks as reported by CRSP is

etween 75% and 125%. If this variable is not available from CRSP,

unds are still included in the sample as long as the value of their

tock holdings in Thomson Reuters represents at least 65% of their

eported total net assets, following Cremers and Petajisto (2009) .

inally, funds are required to have equity holdings of at least $5

illion and a minimum of 10 different securities in their portfolio.

Several filters are then applied to exclude index and non-

quity funds, which are adapted from Kacperczyk et al. (2008) and

remers and Petajisto (2009) . Using the CRSP policy code from

he Fund Style file, internationally and non-equity focused mutual

unds are removed from the sample (codes C&I, Bal, Bonds, Pfd,

&P, GS, MM, and TFM). After merging with Thomson Reuters us-

ng the MFLINKS table, the Investment Objective Code (IOC) code

n table S12Type1 is used to further exclude international, bal-

nced, and bond funds (codes 1, 5, 6, and 7). Finally, funds with

und names that include any of the following terms are removed:

id, Short, Index, ETF, Dow, S&P, Russell, Retirement, 20X0, 20X5, In-

ernational, Intl, Foreign, Worldwide, Global, Japan, Asia, European,

nited Kingdom, China, 130/30, Emerging Markets, and Life . 

We use unique fund identifiers from the MFLINKS table to com-

ine the CRSP data with that from the Thomson Reuters Mutual

und Holdings Database. We aggregate the CRSP data at the share

lass level to the fund level by computing the value-weighted
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verage over share classes based on the prior month’s total net as-

ets (TNA) of each share class. MFLINKS fund identifiers are help-

ul in separating different funds in cases where Thomson Reuters

euses fund IDs. At the security level, we map the holdings data to

he CRSP Monthly Stock File by CUSIP number. 

The mutual fund holdings data are obtained from Thomson

euters, which provides a vintage date and a report date for each

ling. This study uses only the first available filing for each hold-

ngs report, thereby eliminating duplicate or stale data. Following

acperczyk et al. (2008) , holdings data are used up to six months

fter the report date or until a new report is filed, whichever oc-

urs first. Of all the holdings reports in the sample, 66% are filed

ithin three months of each other. 
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