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DEFINED CONTRIBUTION PENSION PLANS
AND MUTUAL FUND FLOWS
Clemens Sialma , Laura Starksa and Hanjiang Zhangb
Defined contribution (DC) pension plans constitute an important component of mutual
fund assets. Flows into DC plans depend on the decisions of plan sponsors and plan
participants: The sponsors select the investment menus made available to employees and
the participants decide how to allocate their retirement savings across the investment
options. We examine the flows to mutual funds within DC pension plans and contrast these
flows with flows from other mutual fund clienteles. We find that flows into funds from DC
plans exhibit more performance sensitivity than do flows from non-DC investors.

1 Introduction
Retirement plans have become an important
source of assets for the mutual fund industry
with 46% of the $16.3 trillion in mutual fund
assets deriving from IRAs and defined contribution (DC) plans at the end of 2016.1 While
IRA holders are typically direct mutual fund
investors, the structure of DC plans leads to a
different two-step decision process. That is, generally DC plan sponsors select the investment
options offered on a menu for the DC plan participants who then choose in a second step the
asset allocations across investment options for
a Department of Finance, McCombs School of Business,
University of Texas at Austin, USA.
b Division of Finance and Management Science, Carson
College of Business, Washington State University, USA.
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their own retirement accounts. This two-step process implies that mutual funds held in DC plans
exhibit different flow patterns from mutual funds
that are directly held by investors.
In an article published in the Journal of Finance,
we show that these different patterns exist
between flows from the two sources.2 The mutual
fund assets derived from the DC plans behave
very differently from non-DC assets and not
always in ways that would be expected. It has been
well documented that participants in DC plans
display inertia toward their retirement accounts,
rarely adjusting their portfolio allocations, which
suggests little flow movement in the mutual funds
in which they have invested.3 This behavior also
suggests that these participants would not be discerning about their investment choices and might
consequently fare worse than other mutual fund
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investors. However, we provide evidence that
the converse for both of these propositions holds
since the DC participants’ inertia is actually offset
by the actions of their plan sponsors. That is, DC
plan sponsors adjust the plan’s menu of investment options, removing poorly performing funds
and adding funds that have recently had better
than average performance. When the funds are
removed, participants’ assets are usually transferred from the poorly performing funds to funds
that have performed well recently. We find that
the net flows of new money into mutual funds
from DC plans are more volatile and exhibit more
performance sensitivity than the flows from other
mutual fund investors. Further, we provide evidence that these results can be attributed to the
oversight and adjustments of plan sponsors.
In the research presented here we provide additional insights into the effects of DC plan assets
on mutual funds by adding three more years of
data and conducting additional analyses relative
to our earlier paper (Sialm et al., 2015b).

2 Data and summary statistics
In this section, we describe our data sources and
report some summary statistics. We begin the
analysis with annual surveys on DC retirement
assets conducted by Pensions & Investments over
the 1997 to 2013 time period.4 These surveys
detail the dollar amount of mutual fund assets held
in DC retirement accounts. Although the mutual
fund families are only asked to report for each
asset class the amount of DC plan assets in their
12 funds with the most DC assets, these funds
per family capture the majority of mutual funds
in that family with DC assets.5
The growing importance of DC assets in these
mutual funds can be seen in Figure 1, which
demonstrates the annual values of total mutual
fund assets and those mutual fund assets derived
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from DC plans over the 1996–2012 sample
period. As shown, there exists strong growth in
both total mutual fund assets and the portion that
derives from DC accounts. Over this time period,
the average growth rate of DC assets was 4% per
year as compared to the average growth rate of
non-DC assets at 2% per year. Further, the growth
rate in DC assets was positive in every year with
the exception of 2008. In contrast, the growth rate
of non-DC assets is negative in 4 of the 16 years.
Figure 1 also indicates that DC plan influence has
been particularly strong on equity mutual funds.
On average, equity funds grew by 166% over the
1996–2012 period while the assets that derived
from DC plans in these funds grew at an even
faster rate of 256%. Thus, although in 1996, the
DC plans constituted 27% of total assets under
management in equity mutual funds, by 2012
they had become approximately 36% of those
assets.6
In order to examine the differences in the DC
and non-DC flows more thoroughly, we merge
the DC assets data with data on mutual fund
characteristics (fund returns, total assets under
management, fees, and investment objectives)
from the CRSP Survivorship Bias Free Mutual
Fund database using fund ticker symbols and
fund names. We also merge data from the Thomson Financial CDA/Spectrum holdings database
using the MFLINKS file based on Wermers
(2000) and available through Wharton Research
Data Services (WRDS).7 We focus in the remainder of our paper on equity funds because they
constitute the mutual fund objective class most
prevalent in DC menus.8 We divide the equity
mutual funds into three different groups according
to their ratios of assets from DC plans. Specifically, we calculate the DC ratio, which is defined
as the DC assets divided by the Total Net Assets
(TNA) of a fund. Table 1 shows the characteristics
of these three sets of funds. For each group, we
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Figure 1 Defined contribution (DC) retirement plan assets in mutual funds.
This figure shows the total assets in mutual funds annually from 1996 to 2012 divided by whether they are DC assets or non-DC assets.
(a) Includes all funds and (b) includes equity funds only.
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Table 1 DC ratio summary statistics.

DC ratio (%)
Age since initiation (years)
Total Net Assets (B$)
Family total net assets (B$)
Expense ratio (%)
Turnover (%)
Number of stocks in portfolio

Low-DC ratio

Mid-DC ratio

High-DC ratio

5.63
16.58
1.95
27.44
1.24
0.78
132.48

20.85
18.44
4.54
60.95
1.15
0.76
146.63

52.82
15.25
5.41
96.66
0.95
0.68
192.99

This table provides summary statistics for the sample of mutual funds over the 1996 to 2012 period divided
by DC ratio quartiles. DC ratio is the percentage of fund assets held by DC accounts at the end of the year.
The data on DC accounts are based on the annual surveys by Pensions & Investments. Fund size (total net
assets), family size, age, expense ratio, turnover, monthly flows, standard deviation of flows, and number
of stocks in portfolio are obtained from the CRSP mutual fund database.

calculate the annual cross-sectional averages of
the mutual fund characteristics and then average
across the sample period. In the lowest tercile of
mutual funds, there are few assets from DC plans
with an average of only 5.63%. In the second tercile the DC plan assets are higher at 20.85%, on
average, of the mutual fund’s assets. Finally the
highest tercile has DC plan assets that average
over half of the funds’ assets at 52.82%. Table 1
indicates that funds with the highest amount of
DC assets tend to be slightly younger funds, with
more assets under management, and from the
largest fund families. They also tend to have
lower total expense ratios and portfolio turnover.
These results suggest that DC pension plans consider newer investment styles, fund size, family
size, the expense ratios their participants will
encounter, and the funds’ transaction costs as
indicated by their portfolio turnover.

3 Flow–performance sensitivity
We employ two different methods for considering the magnitude of the funds’ DC assets and
flows. In the first method, we employ changes in
DC assets from the Pensions & Investments data
to calculate the annual percentage of flows into
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each fund from DC plans. We then take the difference between the funds’ total assets and the
DC assets to calculate the annual flows from nonDC assets for each fund and accordingly calculate
the annual percentage changes in the non-DC
assets. As pointed out further below, an advantage of this method is that since we have the same
fund with DC flows and non-DC flows, we are
controlling for all of the other differences across
funds.9
In the second method, we focus on the percentage
of assets from DC pension plans in each fund (the
fund’s DC ratio) and divide the funds into three
groups by their DC ratios. We then analyze flows
to each group of mutual funds.
3.1 Separating DC and non-DC flows
Using the definitions of flows from the first
method, we examine the percentage flows from
DC and non-DC assets separately and how
these flows are related to the funds’ previous
return performance. Thus, we calculate the flow–
performance sensitivity for each type of flow. We
seek to determine whether the flow–performance
sensitivity of DC assets differs from that of nonDC assets because of the potential difference in
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who is making the decisions on the mutual fund
selections. Due to previous findings on the inertia in plan participants’ allocation decisions, one
could expect the DC asset flows to exhibit lower
flow–performance sensitivity than the flows from
investors who hold mutual funds directly (outside
of retirement accounts) because the latter would
change their holdings more frequently in the face
of differences in fund return performance.
Alternatively, one could expect a higher flow–
performance sensitivity if DC plan sponsors or
their participants change their asset allocations
based on prior fund performance more frequently
than do the non-DC investors who hold the funds
directly. We may expect this latter relationship
to be stronger because DC plan sponsors tend to
be diligent about monitoring their plan’s menu
of investment options, often adjusting the plan’s
menu by removing poorly performing funds. Typically, when an investment option is moved from
the menu, the plan sponsor also moves their
participants’ assets from that fund to a higher
performing replacement fund. This activity will
strengthen the flow–performance sensitivity of
funds with high amounts of DC assets.
To examine the flow–performance sensitivity of
the changes in funds’ DC and non-DC assets, we
compute the annual percentage net flows (growth
rates of new money) of DC and non-DC assets,
separately, for each fund in our sample. We then
estimate the relation of the fund’s annual net flows
with the fund’s relative performance rank over the
previous year. We first use the percentile performance rank a particular fund obtains as compared
to all equity funds in the sample during a specific performance evaluation period with the rank
of 0.01 being the worst performance and 1.00
being the best performance. We also control for
the following fund characteristics: the logarithms
of total DC and non-DC assets in the fund in
the previous year, the lagged logarithm of the
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fund family total net assets, the logarithm of the
amount of time since the fund’s initiation, the
fund’s lagged expense ratio, the lagged annual
turnover of the fund, the monthly return volatility
over the prior year, the average contemporaneous
flow of funds in the same style category, and year
fixed effects.
Using this specification of percentile ranks for
each fund, we calculate separate asset growth
rates for DC assets and non-DC assets and display
the results in Figure 2. The dots represent the average flows for each of the 100 performance groups
in which the remaining covariates are evaluated
at their sample means. The diamonds correspond
to DC flows and the circles correspond to non-DC
flows. The solid curves represent the least-squares
cubic relations.
During our sample period, DC plans experienced
rapid growth, which translated into rapid growth
for the mutual funds in which these plans invested.
Consequently, the curve for the DC assets is generally higher than the curve for the non-DC assets
throughout the curves’ range. Recall that since we
have split all funds into their DC versus non-DC
flows, the figure uses exactly the same set of funds
in the two curves, so any differences between
funds are filtered out. That is, the figure provides
a comparison between flows from the different
clienteles for identical funds, (e.g., same performance, same management team, same portfolio,
and same age). Thus, the 100 fund-percentile
portfolios in Figure 2 are exactly identical for the
DC and non-DC samples. The DC asset curve
shows more flow–performance sensitivity than
does the non-DC asset curve, which is close to
linear. That is, the DC asset curve shows more
fund inflows for the highest performance (on the
right side of the curves) and more fund outflows for the lowest performance (on the left
side of the curves). It should also be noted that
given the significant growth in DC assets over

Not for Distribution

Journal Of Investment Management

36

Clemens Sialm et al.

80

60

Fund Flow (in %)

40

20

0
0

10

20

30

40

50

60

70

80

90

100

-20

-40

Relave Performance (in %)
DC Flows

Non-DC Flows

Figure 2 Flow–performance relation for percentile performance portfolios of DC and non-DC assets.
This figure shows the flow–performance relation for DC and non-DC assets in mutual funds. The dots represent the average flows for
100 performance groups, where the remaining covariates are evaluated at their sample means. Diamonds correspond to DC flows and
circles correspond to non-DC flows. The solid curves show the least-squares cubic relations.

the time period, the small difference between
the DC and non-DC flows in the bottom deciles
of funds means that poor performance has particularly adverse effects. The poorly performing
funds are losing out on the rapid growth in assets
from DC plans that better-performing funds are
experiencing.
We also estimate an alternative nonlinear functional form, a continuous piecewise linear specification following Sirri and Tufano (1998) where
Lowf,t captures the performance ranks of funds
within the lowest quintile of returns, Midf,t captures the ranks from the three middle quintiles
and Highf,t represents the ranks for the highest
quintile of returns.10 Table 2 shows the results of
these panel regressions. In the first two columns,
we report the coefficient estimates for the DC and
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non-DC percentage flows. In the third column we
report the coefficient estimates for a regression in
which the dependent variable equals the difference between the DC and the non-DC percentage
flows. We report the standard errors, clustered at
the fund level, in parentheses. The findings are
striking in that the DC flow–performance relations for extreme performance quintiles are both
economically and statistically significant. For the
lowest and highest performance quintiles the DC
and non-DC asset flows are significantly related to
the performance of the funds, but as the difference
shows, the sensitivity in each case is much higher
for the DC flows. For the middle three quintiles
of performance, although both DC and non-DC
flows show significant sensitivity to performance,
there is little difference between the two types of
flows.
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Table 2 Piecewise linear regressions of DC and non-DC flows on fund performance.

Low performance
Mid performance
High performance
Volatility of return
Log family size
Log DC size
Log non-DC size
Expense ratio
Log fund age
Fund turnover
Style flow
Observations
R-squared
Number of years

DC flows

Non-DC flows

Difference in flows

1.035∗∗∗
(0.273)
0.223∗∗∗
(0.066)
1.531∗∗∗
(0.370)
−0.069
(0.754)
0.041∗∗∗
(0.011)
−0.124∗∗∗
(0.013)
0.046∗∗∗
(0.011)
−0.370
(0.440)
−0.057∗∗∗
(0.021)
−0.004
(0.018)
0.566∗∗
(0.223)

0.316∗∗
(0.137)
0.216∗∗∗
(0.032)
0.607∗∗∗
(0.162)
−0.626∗∗
(0.303)
0.037∗∗∗
(0.006)
−0.004
(0.006)
−0.049∗∗∗
(0.009)
−0.190
(0.209)
−0.019∗
(0.010)
−0.016∗∗
(0.008)
0.145
(0.117)

0.719∗∗∗
(0.278)
0.007
(0.069)
0.923∗∗
(0.365)
0.557
(0.695)
0.004
(0.010)
−0.120∗∗∗
(0.012)
0.095∗∗∗
(0.014)
−0.180
(0.387)
−0.039∗
(0.020)
0.013
(0.016)
0.421∗
(0.237)

4,387
0.111
15

4,387
0.108
15

4,387
0.065
15

This table summarizes piecewise linear panel regressions of DC and non-DC asset flows into mutual funds
based on fund performance for all funds. Low, Mid, and High represent the funds’ ranked return performance,
where Lowf,t = min(Rankf,t , 0.2), Midf,t = min(Rankf,t − Lowf,t , 0.6), and Highf,t = (Rankf,t − Lowf,t −
Midf,t ). The regressions also include lagged fund characteristics and the contemporaneous flows to funds of
the same style as control variables and time fixed effects. Standard errors are reported in parentheses and
adjusted for clustering at the fund level. *, **, and *** denote estimates that are statistically different from
zero at the 10%, 5%, and 1% significance levels, respectively.

The flow–performance relation for the DC assets
in mutual funds shown in Table 2 differs substantially from the previous literature. Previous studies have found that mutual fund flows in general
exhibit a convex flow–performance relation.11 We
find that the flows from DC plans are convex on
the upside and concave on the downside, which

Third Quarter 2018

appears to be the consequence of monitoring of
mutual fund performance by the plan participants and sponsors, resulting in a more sensitive
flow–performance relation for extreme performers. Sialm et al. (2015b) provide evidence that
the sensitivity is largely due to changes in the
investment options menu by the plan sponsors,
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Table 3 Piecewise linear regressions of DC and non-DC flows on fund performance for funds divided at
the median.
Small funds
DC flow
1.118∗∗
(0.479)
Mid performance
0.291∗∗
(0.124)
High performance
1.971∗∗∗
(0.600)
Volatility of return −1.448
(1.284)
Log family size
0.039∗∗
(0.019)
Log DC size
−0.145∗∗∗
(0.019)
Log non-DC size
0.046∗∗∗
(0.018)
Expense ratio
−0.233
(0.695)
Log fund age
−0.095∗∗
(0.039)
Fund turnover
0.019
(0.024)
Style flow
0.420
(0.380)
Low performance

Observations
R-squared
Number of years

1,980
0.106
15

Large funds

Non-DC flow

Difference

DC flow

Non-DC flow

Difference

0.346
(0.261)
0.245∗∗∗
(0.061)
0.683∗∗∗
(0.260)
−0.980∗
(0.548)
0.046∗∗∗
(0.009)
−0.009
(0.008)
−0.064∗∗∗
(0.012)
0.365
(0.331)
−0.039∗∗
(0.019)
−0.011
(0.010)
−0.030
(0.201)

0.772
(0.489)
0.046
(0.133)
1.288∗∗
(0.575)
−0.468
(1.204)
−0.008
(0.018)
−0.136∗∗∗
(0.018)
0.110∗∗∗
(0.020)
−0.598
(0.592)
−0.055
(0.037)
0.030
(0.021)
0.450
(0.410)

1.009∗∗∗
(0.277)
0.188∗∗∗
(0.066)
0.692∗
(0.352)
1.608∗∗
(0.659)
0.026∗∗
(0.011)
−0.087∗∗∗
(0.014)
0.032∗∗∗
(0.012)
−0.085
(0.390)
−0.019
(0.021)
−0.065∗∗∗
(0.021)
0.615∗∗∗
(0.216)

0.275∗∗
(0.114)
0.197∗∗∗
(0.031)
0.439∗∗∗
(0.155)
−0.023
(0.248)
0.010
(0.007)
0.004
(0.007)
−0.027
(0.017)
−0.916∗∗∗
(0.213)
−0.003
(0.010)
−0.019∗
(0.010)
0.292∗∗
(0.137)

0.735∗∗
(0.290)
−0.008
(0.071)
0.252
(0.363)
1.631∗∗∗
(0.628)
0.016
(0.010)
−0.091∗∗∗
(0.014)
0.059∗∗∗
(0.018)
0.831∗∗
(0.389)
−0.015
(0.021)
−0.047∗∗
(0.020)
0.323
(0.236)

1,980
0.101
15

1,980
0.066
15

2,407
0.070
15

2,407
0.108
15

2,407
0.047
15

This table summarizes piecewise linear panel regressions of DC and non-DC asset flows into mutual funds based on fund
performance for funds divided at the median into two size groups. Low, Mid, and High represent the funds’ ranked return
performance, where Lowf,t = min(Rankf,t , 0.2), Midf,t = min(Rankf,t − Lowf,t , 0.6), and Highf,t = (Rankf,t − Lowf,t − Midf,t ).
The regressions also include lagged fund characteristics and the contemporaneous flows to funds of the same style as control
variables and time fixed effects. Standard errors are reported in parentheses and adjusted for clustering at the fund level. *, **,
and *** denote estimates that are statistically different from zero at the 10%, 5%, and 1% significance levels, respectively.

suggesting that they are the major monitors of the
fund performance.
We also consider how the flow–performance sensitivity of DC assets and non-DC assets changes
across different size mutual funds. Table 3 reports
the results from the regressions where we divide
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funds by size at the median. The size regressions indicate that DC flows into both large and
small funds exhibit flow–performance sensitivity
but the differences between the DC and nonDC flows in their sensitivity to performance are
driven more by large funds for the flow differences in the low-performance quintile funds and
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Table 4 Piecewise linear regressions of funds divided by DC ratios on fund performance.

Low performance
Mid performance
High performance
Volatility of return
Expense ratio
Log fund size
Log family size
Log fund age
Turnover
Style flow
Observations
R-squared
Number of months

Low-DC ratio
tercile

Mid-DC ratio
tercile

High-DC ratio
tercile

0.018
(0.013)
0.027∗∗∗
(0.003)
0.045∗∗∗
(0.016)
−0.088∗∗∗
(0.025)
−0.032∗
(0.018)
−0.003∗∗∗
(0.001)
0.001∗∗
(0.001)
−0.003∗∗∗
(0.001)
−0.000
(0.001)
0.127∗
(0.072)

0.027∗∗
(0.013)
0.021∗∗∗
(0.003)
0.062∗∗∗
(0.013)
−0.043
(0.031)
−0.020
(0.016)
−0.002∗∗∗
(0.001)
0.002∗∗∗
(0.001)
−0.003∗∗∗
(0.001)
−0.002∗∗∗
(0.001)
0.280∗∗∗
(0.071)

0.043∗∗
(0.017)
0.018∗∗∗
(0.002)
0.056∗∗∗
(0.013)
0.036
(0.029)
−0.042∗∗∗
(0.015)
−0.002∗∗∗
(0.000)
0.001∗∗∗
(0.000)
−0.002∗
(0.001)
−0.001
(0.001)
0.284∗∗∗
(0.066)

27,345
0.084
192

27,490
0.077
192

27,426
0.054
192

This table summarizes piecewise linear panel regressions of fund flows on fund performance for three different
groups of funds based on their levels of DC ratios, where DC ratio 3 has the highest amount of DC assets
and DC ratio 1 has the lowest. Low, Mid, and High represent the funds’ ranked return performance, where
Lowf,t = min(Rankf,t , 0.2), Midf,t = min(Rankf,t − Lowf,t , 0.6), and Highf,t = (Rankf,t − Lowf,t − Midf,t ).
The regressions also include fund characteristics as control variables (lagged one year), the contemporaneous
flows to funds of the same style and time fixed effects. Standard errors are reported in parentheses and adjusted
for clustering at the fund level. *, **, and *** denote estimates that are statistically different from zero at the
10%, 5%, and 1% significance levels, respectively.

by small funds for the flow differences in the
high-performance quintile funds. This differentiation makes sense as relatively larger funds are
more likely to be already included on the DC plan
menus and will thus be more sensitive to outflows
from poor performance. In a similar vein, relatively smaller equity funds are less likely to be
already included to a large extent on DC plan
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menus and consequently will be more sensitive
to high performance and being added to the plan
menus.
3.2 Aggregate fund flows by DC ratio
An alternative method to study the flow–
performance relation across funds with different
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clienteles is to analyze the total flows of mutual
funds with differing proportions of assets from
DC pension plans instead of separating DC and
non-DC flows as we did in the previous section.
Using the three sets of funds, we again consider the flow–performance sensitivity through
the regression specifications. Table 4 reports the
flow–performance panel regression results for
each of the groups. One problem of this specification, as is evident from Table 1, is that the
DC proportion tends to be relatively small for the
typical funds. For example, even for the highDC tercile only half of the assets are held in DC
accounts. In addition, the DC ratio may be correlated with other fund characteristics (which can
affect the flow–performance sensitivity).
Whereas the low and the mid-DC ratio terciles
exhibit a monotonic and slightly convex flow–
performance relation, the highest DC ratio tercile
exhibits a non-monotonic flow–performance relation. Consistent with the results from Table 1,
we find that flows of mutual funds with a high
proportion of DC assets tend to be more sensitive
to extreme performance. We obtain these results
despite the fact that high DC funds tend to be
larger funds, which have relatively less sensitive
flow–performance relations.
We also find that the expense ratio shows a statistically significant negative impact on the flows of
the highest DC funds, suggesting that the sponsors and participants of DC plans tend to avoid
funds with relatively high expense ratios.
4 Performance predictability
Our flow–performance tests using DC versus
other flows in Table 2 and using flows into mutual
funds divided by their DC assets in Table 4 show
that the DC plan sponsors and participants are
more likely to leave funds with poor performance
and enter funds with higher performance. In this
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section we ask whether this behavior is justified
by superior subsequent fund performance.
Although theoretically flows should not predict
future abnormal performance in a competitive
environment with rational fund investors (Berk
and Green, 2004), existing empirical evidence
finds predictability in mutual fund flows. The
direction of the predictability appears to depend
on the horizon examined. Gruber (1996) and
Zheng (1999) find positive predictability over
short horizons, while Frazzini and Lamont (2008)
document negative predictability over long
horizons.
To study whether mutual fund flows from DC or
non-DC investors can predict funds’ long-term
future performance, we run annual performance
predictability regressions. We employ a number of different measures of mutual fund return
performance: raw fund return per month, styleadjusted return (where we subtract the mean
return of funds in the same style classification
based on the fund holdings), and alphas based on
the Capital Asset Pricing Model and the Carhart
(1997) model. We also include the DC ratio as
an independent variable to capture whether funds
with higher amounts of DC assets in general have
greater future performance, controlling for annual
flows. The remaining control variables are the
return over the prior year, the logarithm of the
total assets of a fund, the logarithm of family
size, the logarithm of fund age, the expense ratio,
and turnover. The specifications also include year
fixed effects and cluster the standard errors by
fund.
We present the results of these regressions in
Table 5 and find that flow predictability of fund
performance differs between DC and non-DC
flows. No significant relation exists between the
flows from DC investors and the following year’s
performance. In contrast, we find a negative relation between flows from non-DC investors and
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Table 5 Return predictability regressions.

DC flow
Non-DC flow
DC ratio
Return over past year
Log size
Log family size
Log fund age
Expense ratio
Turnover
Observations
R-squared
p-Value for F -test
DC flow = non-DC flow

Raw
performance

Style-adjusted
performance

CAPM-adjusted
performance

Carhart-adjusted
performance

−0.261
(0.167)
−1.300∗∗∗
(0.371)
1.459∗∗∗
(0.619)
0.089∗∗∗
(0.022)
−0.701∗∗∗
(0.141)
0.278∗∗∗
(0.136)
−0.097
(0.263)
−0.009
(0.370)
−0.254
(0.216)

−0.251
(0.161)
−1.373∗∗∗
(0.363)
0.942
(0.590)
0.091∗∗∗
(0.020)
−0.779∗∗∗
(0.137)
0.363∗∗∗
(0.132)
0.051
(0.253)
−0.224
(0.332)
−0.307
(0.197)

−0.135
(0.139)
−1.251∗∗∗
(0.326)
0.287
(0.577)
0.108∗∗∗
(0.019)
−0.669∗∗∗
(0.124)
0.285∗∗∗
(0.129)
−0.030
(0.226)
−0.321
(0.320)
−0.188
(0.188)

−0.064
(0.111)
−0.656∗∗∗
(0.225)
0.038
(0.700)
0.125∗∗∗
(0.015)
−0.273∗∗∗
(0.087)
0.162∗∗
(0.081)
0.187
(0.154)
−0.697∗∗∗
(0.217)
−0.438∗∗∗
(0.150)

5,287
0.023
0.004∗∗∗

5,143
0.029
0.002∗∗∗

5,320
0.022
0.013∗∗

5,143
0.044
0.028∗∗

This table summarizes a regression of funds’ long-term future performance on mutual fund flows from DC and nonDC investors and additional control variables. The table uses four different performance measures. Standard errors are
reported in parentheses and adjusted for clustering at the fund level. The regressions also include time fixed effects.
*, **, and *** denote estimates that are statistically different from zero at the 10%, 5%, and 1% significance levels,
respectively.

the future performance. The results of an F -test
(reported in the last row of the table) for the difference in the coefficients on DC flows and non-DC
flows indicate significant differences for all of
the performance measures at the 5% significance
level or better.
The fact that DC flows show insignificant performance predictability results suggests that the
plan sponsors (often assisted by consultants) are
able to avoid the worse performing funds providing protection for their investors. These results
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are also consistent with Berk and Green’s (2004)
theoretical model.
We find that raw returns are positively and significantly related to the DC ratio. However, for
the adjusted returns (i.e., style-adjusted returns
and CAPM and Carhart alphas), we do not find
a significant impact on the DC ratio on future
returns. These results are consistent with Sialm
and Starks (2012), who find generally insignificant differences in the returns of the highest
versus lowest DC ratio funds no matter which
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risk-adjusted performance measure is employed.
Thus, there exists little difference across the riskadjusted performance of funds whether they have
large amounts of DC assets or not.

5 Conclusions
In this paper, we have shown that assets flowing
into mutual funds from DC retirement plans have
grown significantly faster than assets flowing into
mutual funds from other sources. In fact over our
sample period the percentage of flows from DC
plans was twice as large. We also find that the
DC plan sponsors tend to select larger funds in
larger fund families. The result that the DC assets
are more prominent in funds with lower expense
ratios and lower portfolio turnover suggests that
DC plan sponsors take fund fees and fund trading
costs into consideration when selecting the funds
for the menu from which plan participants make
their individual investment choices.
Further, mutual fund flows derived from DC
retirement plans have different sensitivities to performance than flows derived from other sources
(such as investors who invest directly in mutual
funds or those who invest through their financial advisers). In particular, DC flows are more
sensitive to both high and low relative return
performance, moving into funds with higher
recent performance and out of funds with lower
recent performance. These results provide evidence that plan sponsors and their participants
have more flow–performance sensitivity than do
other investors in mutual funds.
We also find that although the flows from the
DC retirement plans exhibit flow–performance
sensitivity for both large and small funds, the
differences between the DC and non-DC flows
in their sensitivity to performance appear to be
driven more by large funds for outflows driven
by funds’ poor performance and by small funds
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for the inflows driven by funds’ superior performance. This is the expected pattern if plan
sponsors are monitoring their participants’ funds
and removing poorly performing existing funds
from their menus and choosing newer (smaller)
funds with new investment styles to add to the
menu.
In an alternative analysis, we examine differences
in total flows for the mutual funds by dividing
them into terciles that have differing proportions
of assets from DC pension plans. Consistent with
the earlier results from dividing flows, we find
that, on average, flows of mutual funds with a high
proportion of DC assets tend to be more sensitive
to extreme performance.
We also examine whether mutual fund flows
from DC or non-DC investors exhibit long-term
predictability. Our results suggest that the DC
investors have no predictability, either positive
or negative, while the non-DC investors have
significant negative predictability. These results
suggest that through their monitoring and selection of menu choices, plan sponsors protect their
participants from exhibiting dumb money tendencies. Overall, our results suggest that DC
retirement plan sponsors play an important role
in financial markets.

Appendix
The equations used in this paper are described in
this Appendix.

Calculation of flows from DC plans and flows
from non-DC assets
Using changes in DC plan assets in mutual funds
as reported in the Pensions & Investments data, we
calculate the annual percentage of flows into each
fund from DC plans according to the following
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equation:
DC Flowf,t
=

DC Assetsf,t − DC Assetsf,t−1 (1 + Rf,t )
,
DC Assetsf,t−1 (1 + Rf,t )
(A.1)

where DC Flowf,t denotes the DC flows to fund
f in year t based on the difference between the
end-of-year DC assets in the fund less the product of the beginning-of-year DC assets and one
plus the fund’s return in that year. The denominator ensures that the fund flows never fall below
−100%.
We then take the difference between the funds’
total assets and the DC assets to calculate the
NonDC Assetsf,t defined as fund f ’s total assets at
time t less the fund’s DC assets at time t adjusted
for the fund returns. Consequently, the flows from
non-DC sources are captured in the following
equation:
NonDC Flowf,t

(A.2)
To reduce the impact of outliers, we winsorize the
extreme fund flows at the 2.5% level.
Flow–performance regression equations
The regression to determine the relation between
fund flows and fund performance is as follows:
Flowf,t = f(Rankf,t−1 ) + β1 DC Sizef,t−1
+ β2 NonDC Sizef,t−1
+ β3 Fam Sizef,t−1 + β4 Agef,t−1
+ β5 Expf,t−1 + β6 Turnf,t−1
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We use two different methods to capture nonlinearities in the flow–performance relation. First,
we estimate separate effects for each percentile:
100


γj I(100 × Rankf,t = j),

j=1

(A.4)
where I(100 × Rank = j) is an indicator variable that equals one if the performance rank of a
specific fund falls in the jth percentile and zero
otherwise. The coefficient γj captures the average flow of funds in the jth percentile if all other
covariates of Equation (A.4) are equal to zero.
In this specification we estimate 100 different
performance-sensitivity coefficients γ.
In the second method to account for nonlinearities, we estimate an alternative nonlinear
functional form, a continuous piecewise linear
specification (Sirri and Tufano, 1998):
f2 (Rankf,t )

+ β7 Volf,t−1 + β8 SFlowf,t + βt
+ εf,t ,

where Flowf,t is either the DC or non-DC flows
for fund f in period t as defined in Equations (A.1)
and (A.2), Rank f,t−1 is the fund’s performance
rank over the previous year, DC Sizef,t−1 and
NonDC Sizef,t−1 are the logarithms of total DC
and non-DC assets in fund f from year t − 1,
respectively, Fam Sizef,t−1 is the logarithm of
the fund family’s total net assets, Agef,t−1 is the
logarithm of the amount of time since fund f ’s
initiation (as of the previous year), Expf,t−1 is the
fund’s total annual expense ratio from the previous year, Turnf,t−1 is the lagged annual turnover
of the fund’s holdings, Vol f,t−1 is the monthly
return volatility over the previous year, SFlow is
the average contemporaneous flow of funds in the
same style category, and βf,t is a fixed effect for
year t.

f1 (Rankf,t ) =

NonDC Assetsf,t
−NonDC Assetsf,t−1 (1 + Rf,t )
.
=
NonDC Assetsf,t−1 (1 + Rf,t )
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= γL Lowf,t + γM Midf,t + γH Highf,t ,

(A.3)
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where Lowf,t = min(Rankf,t , 0.2), Midf,t = min
(Rankf,t − Lowf,t , 0.6), and Highf,t = (Rankf,t −
Lowf,t − Midf,t ). The performance coefficients
γL , γM , and γH capture the marginal flow–
performance sensitivities in the bottom quintile,
in the three middle quintiles, and in the top
quintile, respectively.

5

Performance predictability regressions
To estimate the performance predictability, we
run the following regression:

6

Perff,t = β1 DC Flowf,t−1

7

+ β2 NonDC Flowf,t−1

8

+ β3 Perff,t−1 + β4 Sizef,t−1
+ β5 Fam Sizef,t−1 + β6 Agef,t−1
+ β7 Expf,t−1 + β8 Turnf,t−1

9

+ β9 DC Ratiof,t−1 + βt
+ εf,t ,

10

(A.6)

where the Perff,t is defined alternatively as the raw
fund return per month, the style-adjusted return
(where we subtract the mean return of funds in the
same style classification based on the fund holdings), and the alphas based on the Capital Asset
Pricing Model and the Carhart (1997) model. The
other variables are defined as described above.
Notes
1
2
3

4

2017 Investment Company Factbook Tables 1, 63,
and 64.
Sialm et al. (2015b).
See, for example, Benartzi and Thaler (2001), Madrian
and Shea (2001), Choi et al. (2002), Agnew et al. (2003),
Duflo and Saez (2003), Huberman and Jiang (2006), and
Brown et al. (2007).
Other studies that have employed this data include
Christoffersen et al. (2006), Sialm and Starks (2012),
Christoffersen and Simutin (2016), Doellman et al.
(2016), Pool et al. (2016), and Sialm et al. (2015a,
2015b).
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The surveys conducted from 1997 to 2011 asked funds
to provide information on their DC assets at the end of
the prior year (i.e., from 1996 to 2010). The surveys
conducted in 2012 and 2013 asked funds to provide
information on their DC assets at the end of June
of the corresponding years (i.e., in 2012 and 2013).
We assume in our analyses that the DC values for all
years are taken at the end of the prior calendar year.
Some families provide information on more than 12
funds in a category. More information about the Pensions & Investments survey is available at their website:
http://www.pionline.com.
Data sources: Investment Company Institute and Pensions and Investments.
For more information on the data and our empirical
process, see Sialm et al. (2015b).
According to the 2015 Deloitte 14th Annual Defined
Contribution Benchmarking Survey, 88% (78%) of the
plan sponsors offer actively managed (passively managed) domestic equity and 85% (62%) offer actively
managed (passively managed) global/international
equity.
The equations for these calculations are provided in the
Appendix.
The formal specification is given in the Appendix.
See, for example, Chevalier and Ellison (1997), Sirri
and Tufano (1998), Huang et al. (2007), and Kim (2011).
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