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a b s t r a c t 

This paper examines the relationship between the increase in fund risk and subsequent cash flows. We 

attempt to test the hypothesis that an increase in fund risk actually increases the net flows of equity 

funds, which is a basic assumption of risk shifting. We find that a change in fund risk has a positive 

and convex relationship with the fund’s net flows. The effect of risk changes on net flows is a natural 

consequence of its effects on inflows and outflows. This paper’s empirical results are robust to return fre- 

quency, fund age, and fund size. Our findings create incentives for managers to shift risk as documented 

in the mutual fund literature. 

© 2017 Elsevier B.V. All rights reserved. 

1. Introduction 

A number of studies investigate agency problems between mu- 

tual fund managers (or advisory companies) and investors (e.g., 

Carhart et al., 2002; Gaspar et al., 2006 ). Because fund managers’ 

compensation is directly connected with total net assets (TNAs) of 

mutual funds, they do their best to maximize inflows and min- 

imize outflows. Numerous studies discuss the increase in fund 

risk as a means to increase return; for example, Brown et al. 

(1996) were the first to examine the phenomenon of an increase in 

the risk of underperforming funds, known as the tournament be- 

havior of fund managers. Many studies find the presence of such 

an increase in fund risk to achieve high performance. 1 However, 

Cullen et al. (2012) and Schwarz (2012) provide evidence that con- 

tradicts the tournament behavior of fund managers. 

Chevalier and Ellison (1997), Sirri and Tufano (1998), Lynch and 

Musto (2003) , and Huang et al. (2007) clarify the convex flow–
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performance relationship in which mutual fund investors tend to 

invest excessively in outperforming funds and do not symmet- 

rically penalize underperforming funds. This convexity motivates 

mutual fund managers to increase risk as a means to enhance 

fund performance, thereby attracting more fund flows. More re- 

cently, the literature has provided new evidence of the flow–

performance relationship. According to Ferreira et al. (2012) , the 

convex relationship is weaker in more developed countries and 

greater country-level convexity is positively associated with fund 

managers increasing risk to a certain extent. 

Although many studies discuss the risk increase of mutual 

funds, few of them note its impact on cash flows. Huang et al. 

(2011) examine the performance of equity funds after risk shift, 

and show that when managers increase fund risk, their perfor- 

mance gets worse than funds that maintain stable levels of risk 

over time. However, no study analyzes net flows after an increase 

in fund risk despite the fact that fund managers’ ultimate goal is to 

increase net flows of mutual funds. To the best of our knowledge, 

Spiegel and Zhang (2013, section 6.3, p. 521) are the only authors 

to mention this concept. We fill this gap in the literature by exam- 

ining the effect of risk increase on cash flows of equity funds. 

Huang et al. (2011) suggest that an increase in risk either is an 

indication of inferior ability or is motivated by an agency issue. If 

fund investors reduce net flows of underperforming funds that ex- 

perience a risk increase, it will harm the fund managers because 

their compensation is closely tied to fund TNAs. However, if fund 
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investors increase or do not reduce net flows of underperforming 

funds that experience a risk increase, it may cause a serious agency 

problem. 2 We focus on the effect of risk increase on net flows. We 

build a testable hypothesis that an increase in fund risk actually in- 

creases the net flows of equity funds. This is a basic assumption of 

the risk shifting literature. Furthermore, we investigate investors’ 

buying and redemption behavior via an inflow and outflow analy- 

sis. 

Many studies use estimated net flows calculated from fund re- 

turns and TNAs because the Center for Research in Security Prices 

(CRSP) database does not provide cash flows of mutual funds. In 

contrast, we collect cash inflows (new sales amount) and out- 

flows (redeemed cash amount) for individual funds from Form N- 

SAR filings on the Securities Exchange Commission’s (SEC’s) Elec- 

tronic Data Gathering, Analysis, and Retrieval (EDGAR) database. 

Net flows are easily calculated by subtracting outflows from in- 

flows. Using real cash-flow data separated by inflows and outflows 

enables us to show how investors’ buying and redemption behav- 

ior respond to risk changes of equity funds. 

On the other hand, Busse (2001) emphasizes the frequency 

of data selected for studying the tournament behavior of mutual 

funds. To reflect his point of view in this study, we use daily re- 

turns as well as monthly returns to measure fund risk. Further- 

more, we use adjusted-risk changes as well as raw-risk changes to 

control for the effect of risk change in the market. For the robust- 

ness of our evidence, we test the persistence of the effect of risk 

increase on cash flows as well as the effects of fund size, age, and 

recent performance on our findings. 

This paper’s findings are summarized as follows. First, a change 

in fund risk has a positive and convex relationship with its net 

flows. Even unsuccessful funds with worse performance do not 

lose net flows although successful funds with better performance 

induce high net flows after risk increase. This convex relationship 

is very similar to the flow–performance relationship reported by 

Chevalier and Ellison (1997) and Sirri and Tufano (1998) . Second, 

the effect of risk changes on net flows is a natural consequence 

of its effects on inflows and outflows. Third, this paper’s empirical 

results are robust to return frequency, fund age, and fund size. Fi- 

nally, the effect of risk changes on net flows persists for 6 months 

at least. Our findings create incentives for managers to shift risk as 

documented in the mutual fund literature. 

This study contributes to the extant literature in two ways. 

First, we provide clear evidence that an increase in fund risk ac- 

tually increases the net flows of equity funds. Second, using fund 

net flows, inflows, and outflows from Form N-SAR filings, we show 

the effects of risk changes on inflows and outflows, suggesting that 

the net flows commonly used by prior studies cannot wholly ex- 

plain the behavior of fund investors. 

This paper proceeds as follows. Section 2 describes the data and 

summary statistics. Section 3 examines the cash flows for portfo- 

lios based on risk changes. The main empirical evidence is pro- 

vided in Section 4 . Section 5 provides further empirical evidence. 

The final section concludes the paper. 

2. Data 

2.1. Data sources 

We obtain data from the CRSP mutual fund database and the 

SEC’s EDGAR database. From the CRSP mutual fund database, we 

2 A fund manager can increase a fund risk excessively to enhance its performance 

and, as a result, maximize inflows and minimize outflows. However, such an exces- 

sive increase may result in a bad or terrible performance, which is an unnecessary 

loss to fund investors if it is not executed. In this sense, a risk increase could be an 

agency problem between fund managers and investors. 

obtain monthly and daily returns and TNAs for individual funds. 

With respect to monthly cash flows, most prior studies estimate 

net flows of individual funds using fund returns and TNAs be- 

cause the CRSP database does not provide cash flows of mutual 

funds. However, we do not use estimated cash flows from the CRSP 

database; instead, we collect cash inflows and outflows for individ- 

ual funds from Form N-SAR filings on the SEC’s EDGAR database 

and calculate net flows by subtracting outflows from inflows. 3 This 

paper focuses on actively managed domestic equity mutual funds 

in the U.S. using data from January 1994 to June 2011. 4 For the 

daily returns analysis, our data are from January 1999 to June 2011 

because the CRSP database provides daily returns of equity funds 

for this period only. Following Edelen et al. (2011) , we define a 

fund at the portfolio level to include all share classes in the fund. 

Because the CRSP database contains various fund data at the share 

class level, we aggregate all share-class TNAs to compute the TNAs 

of a fund and compute the TNA-weighted monthly and daily aver- 

age returns for the fund. We manually merge CRSP fund data with 

EDGAR data by matching fund names because CRSP fund codes are 

not directly related to the N-SAR fund codes of the central index 

key (CIK). 

To determine the style of a fund based on the CRSP standard, 

we use the Strategic Insights classification from January 1994 to 

June 1998 and the Lipper classification from July 1998 to June 

2011. We classify domestic equity funds into three styles: growth, 

growth and income, and mid- and small-cap. 5 When we exclude 

exchange-traded funds (ETFs) and index funds, we obtain a total 

of 16,205 domestic equity share classes or funds that have main- 

tained their styles during the sample period (January 1994 through 

June 2011) in the CRSP database. These 16,205 share classes or 

funds belong to 5,620 individual funds because an individual fund 

may have several share classes. Among the 5,620 funds, 5,160 ex- 

actly match the EDGAR data. Following Elton et al. (2001) , we 

eliminate funds with all TNAs less than $15 million and funds 

whose duration does not exceed two years. We also exclude net 

flows less than –90%, inflows greater than 1,0 0 0%, and outflows 

greater than 200%. As a result of this screening process, we ob- 

tain 3,122 domestic equity funds. We collect market returns and 

risk-free rates (one-month T-bill rates) from the library of Kenneth 

French’s website. 

2.2. Definitions of cash flows and risk changes 

We define the monthly inflows, outflows, and net flows of indi- 

vidual funds as: 

inflow s i,t = new sale s i,t / TN A i ,t−1 , (1) 

outflow s i,t = redeemed cas h i,t / TN A i,t−1 , (2) 

net flow s i,t = inflow s i,t −outflow s i,t , (3) 

where newsale s i,t is the amount of fund i shares sold in month 

t , redeemedcas h i,t is the amount of fund i shares redeemed and 

3 Several recent studies use N-SAR filings to analyze fund characteristics. See Deli 

(2002), Deli and Varma (2002), Almazan, Brown, Carlson, and Chapman (2004), Bris, 

Gulen, Kadiyala, and Rau (2007), Dass, Massa, and Patgiri (2008), Cashman and Deli 

(2009), Massa and Patgiri (2009), Edelen, Evans, and Kadlec (2011) , and Warner and 

Wu (2011) . 
4 The EDGAR system has provided detailed mutual fund information since 1994. 

According to the SEC, mutual funds were phased into EDGAR filing over a three- 

year period, ending May 6, 1996. 
5 Using the Strategic Insights classification from January 1994 to June 1998, AGG 

and GRO are selected for growth funds, GRI and ING for growth and income funds, 

and GMC and SCG for mid- and small-cap funds. Based on the Lipper classification 

from July 1998 to June 2011, CA and G are selected for growth funds; GI and EI for 

growth and income funds; and MC, SG, and MR for mid- and small-cap funds. 
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