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A The Pension Protection Act of 2006

A.1 Overview

The PPA amends Title I of the Employee Retirement Income Security Act (ERISA) of 1974. Of
particular interest to our study, it relieves sponsors of DC retirement plans of liability for investment
losses when they default plan participants into “qualified default investment alternatives” (QDIAs).
As specified by the Department of Labor’s (DOL) Employee Benefits Security Administration
(EBSA), QDIAs must be diversified to decrease the probability of large losses; be managed by an
investment company registered under the Investment Company Act of 1940; not penalize or prevent
a participant from transferring their assets from a QDIA to another investment alternative available
under the plan; and not invest participant contributions directly in employer securities.1 Potential
QDIAs include TDFs, balanced funds (BFs), and professionally managed accounts. Note that plan
sponsors and fiduciaries are not relieved of liability for the prudent selection and monitoring of a
QDIA.

A.2 Timeline

In January 2005, a proposal was put forward to strengthen the pension system by putting into place
new minimum funding requirements. Later that year, major pension reform bills were proposed in
the House (The Pension Protection Act) and the Senate (The Pension Security and Transparency
Act). The PPA of 2006 resulted from negotiations between the House and the Senate conducted
in March 2006.2 The final ruling was passed by the House on July 28, 2006, passed by the Senate
on August 3, 2006, and signed into law on August 17, 2006. On September 27, 2006, the DOL
published rules regarding “Default Investment Alternatives under Participant-Directed Individual
Account Plans,” which listed TDFs among the set of QDIAs. Although the rules technically went
into effect on December 24, 2007, the likely effect on the demand for TDFs was well known to
market participants in 2006.

A.3 Public Statements Summarizing Advantages and Disadvantages of TDFs

Source for all quotes: DOL and SEC Joint Public Hearing on TDFs and Other Similar Investment
Options: June 18, 2009.

Advantages:

• “Target date funds were expected to make investing easier for the typical American and avoid
the need for investors to constantly monitor market movements and realign their personal
investment allocations.” SEC Chairman Mary Shapiro

• “Target Date Funds are one of the most important recent innovations in retirement savings.
They provide a convenient way for an investor to purchase a mix of asset classes within a
single fund that will rebalance the asset allocation and become more conservative as the
investor ages.” Karrie McMillan, general counsel of the Investment Company Institute

• “Target Date Fund investors avoid extreme asset allocations that we often observe in retire-
ment savings.” Karrie McMillan, general counsel of the Investment Company Institute

1DOL: EBSA Federal Register: 29 CFR Part 2550, October 24, 2007.
2Congressional Research Service Report for Congress, October 23, 2006.
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• “Target date funds were designed to be easy to use and require little maintenance.” Richard
Whitney, Director of Asset Allocation of T. Rowe Price

• “. . . the fundamental purpose of Target Date Funds is to provide investors a diversified,
prudently-managed, appropriate exposure to investment risks.” John Ameriks, economist
and principal at the Vanguard Group

• “When evaluating the performance of Target date funds, it’s important to acknowledge the
extreme severity of the financial meltdown we have just experienced . . . in our view they
performed as designed. In particular, in the vast majority of cases, older investors were
exposed to far less risks than younger investors and consequently suffered less dramatic losses.”
John Ameriks, economist and principal at the Vanguard Group

• “. . . it is important for investors to stay committed to a retirement savings plan. Target
Date Funds are designed to help participants maintain this discipline.” Derrick Young, Chief
Investment Officer of the Fidelity Global Asset Allocation Group

Disadvantages:

• “While Target Date Mutual Funds currently do a good job of describing their objectives, risks
and glide paths, we do see gaps in the public understanding of target date funds.” Karrie
McMillan, general counsel of the Investment Company Institute

• “Retirees do a lot of different things with the money in these plans at the point of retirement,
and so there is some debate around exactly how the money is going to be used . . . it’s very
difficult to come up with a sort of specific answer that solves the problem for everybody.”
John Ameriks, economist and a principal at the Vanguard Group

• “We have serious concerns that these funds are fundamentally misleading to investors because
they’re allowed to be managed in ways that are inconsistent with reasonable expectations that
are created by the titles and the use of the names.” Marilyn Capelli-Dimitroff, Chair of the
Certified Financial Planner Board of Standards

• “Appropriate disclosures are required and must be provided, but in reality, disclosures are
seldom read or understood fully despite our ongoing education of clients.” Marilyn Capelli-
Dimitroff, Chair of the Certified Financial Planner Board of Standards

• “When plan sponsors and participants started adopting TDFs in big meaningful numbers
starting in 2002, the race was on for performance numbers, and this is where the train went
off the track . . . There is some theoretical rationale for employing a glide path through the
accumulation phase. No credible rationale has ever been proffered for using a glide path in
the distribution phase. This is what caused the unacceptably large losses in 2010 funds in
2008.” Joe Nagengast, Target Date Analytics

• “. . . part of the concern here is when you have a fund of funds, it may become a lot easier to,
for example, hide under-performing funds in Target Date Funds, [or] hide higher fee funds
in a Target Date Fund that may not be completely appropriate.” Dave Certner, Legislative
Counselor and Legislative Policy Director at AARP
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B Supplemental Analysis

B.1 Cross-sectional heterogeneity in TDF realized returns

Table B.1 documents substantial cross-sectional dispersion in realized annual returns of TDFs
during our sample period. For example, for the 2015–2020 TDFs, the equally weighted cross-
sectional standard deviation increases from 0.5% in 2000 to 1.8% in 2012.3 The increase was
especially marked between 2007 and 2008, jumping from 2.0% to 5.1%. Given the high market
concentration documented in Table 1, we also compute value-weighted cross-sectional standard
deviations. The value-weighted standard deviation increases from 0.4% in 2000 to 1.8% in 2012,
and jumps from 1.2% in 2007 to 3.5% in 2008. The range increases from 1.1% to 8.5% between
2000 and 2012, and from 7.3% to 27.2% between 2007 and 2008. The patterns are similar for the
other four pairs of target dates. In every case, we find that the standard deviation of annual returns
is higher in the years after the PPA (2007–2012) than in the years before (2000–2006). Across all
five target dates, the equally weighted standard deviations increase by between 0.9% and 1.8%,
and the value-weighted standard deviations increase by between 0.4% and 1.3%.4 That we find
the greatest post-PPA return dispersion among TDFs with the earliest target dates suggests that
those investors closest to retirement face the greatest uncertainty about TDF returns.

We also report descriptive statistics for the sample of BFs offered by families that offer
TDFs during our sample period. That BFs exhibit more cross-sectional dispersion, on average,
than TDFs is consistent with there being a wider range of investment strategies among BFs (which
span four Lipper classifications) than within TDFs with similar target dates. However, for BFs, the
equally weighted standard deviation increases by 0.2% following the PPA and the value-weighted
standard deviation decreases by 0.4%. We formally test for differences between TDFs and BFs in
Table 2.

B.2 Decomposing TDF variation

In this section, we benchmark dispersion in the realized returns and ex ante risk profiles of TDFs
against both traditional (non-TDF) BFs and S&P 500 index funds. To obtain our sample of
traditional BFs, we drop all of the funds that we identify as TDFs, and then restrict the sample
to funds where the Lipper objective (as reported in CRSP) is “Balanced Fund.” It includes four
Lipper classifications: Flexible Portfolio Funds (FX), Mixed-Asset Target Allocation Conservative
Funds (MTAC), Mixed-Asset Target Allocation Moderate Funds (MTAG), or Mixed-Asset Target
Allocation Growth Funds (MTAM). To obtain our sample of S&P 500 index funds, we first require
that the fund name include “S&P” or “500.” Then, we manually drop funds that are not traditional
S&P 500 index funds (e.g., the Direxion Funds S&P 500 Bear 2.5x Fund).

To quantify the contribution of the cross-sectional dispersion on the overall dispersion of
returns, we compute three measures. We describe the measures for TDFs, but they can just as
easily be calculated for BFs and index funds. First, we compute the “Total Dispersion,” the total

3To increase the size of each cross-section, we combine TDFs with adjacent target dates (e.g., 2015 and 2020).
4That the changes in dispersion are qualitatively similar using the equally weighted and value-weighted measures

indicates that the heterogeneity that we document is not being driven by a small number of funds with few assets
under management. At the same time, that the value-weighted measures are consistently lower than the equally
weighted measures is consistent with our hypothesis that families with low market share face a greater incentive to
generate alphas than market leaders.
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standard deviation of returns for TDFs with a given target date.5 This is the variability of realized
TDF returns around the overall average return for that target date, and measures the total risk
faced by investors who invest in TDFs with target date j. In a balanced panel, this variability
can be thought of as the risk faced by an investor who is assigned randomly to a TDF at the
beginning of the sample, and who stays in that TDF for the remainder of the sample. Second, we
compute the “Market Dispersion,” the standard deviation over time of the return on an equally
weighted portfolio of TDFs with a given target date.6 Third, we compute the “Fund Dispersion,”
the standard deviation w ithin a given target date.7 In a balanced panel, this is the extra risk that
an investor bears because of having chosen the i-th TDF with target date j, as opposed to an
equally weighted portfolio of TDFs with target date j. This general approach can also be used
to decompose the dispersion of alphas, idiosyncratic volatilities, five-factor R2s, and U.S. equity
betas from the five-factor model. In Table B.2 we present results for the full sample period, and
separately for pre-PPA and post-PPA periods.

We first focus on the variability of realized TDF returns. Looking across the five samples
of TDFs, we see that much of the risk associated with investing in TDFs comes from Market
Dispersion: Total Dispersion ranges between 14.0% and 18.9%, and Market Dispersion ranges
between 13.6% and 18.7%. However, there remains significant Fund Dispersion. Fund Dispersion
ranges from 2.4% for 2035–2040 and 2045–2050 funds, to 3.2% for 2005–2010 funds, confirming
that there is more Fund Dispersion in realized TDF returns when target dates are near than when
they are far. Moreover, we find that Fund Dispersion approximately doubles between the pre-PPA
and post-PPA periods.

Within the full sample of BFs, some of which have more discretion over asset allocation,
market timing, and security selection, total dispersion is 13.9% and fund dispersion is 5.1%. In
contrast, for S&P 500 index funds, total dispersion is 17.9% and fund dispersion is only 0.5%.
Hence, all five target dates expose investors to greater total dispersion but less fund dispersion
than traditional BFs. Perhaps more surprisingly, 2035–2045 TDFs expose investors to greater total
dispersion than S&P 500 index funds, which invest close to 100% in U.S. equity. The patterns
are similar when we switch our focus from total returns to alphas (measured using the annualized
five-factor alphas from Table 2). On average, fund dispersion in alphas explains approximately 70%
of the fund dispersion in total returns.

When we turn to idiosyncratic volatility, we find that fund dispersion always exceeds mar-
ket dispersion. Again, the level of fund dispersion approximately doubles between the pre-PPA

5For target date j the Total Dispersion is defined as

σ̂Tj =

√√√√ 1∑Tj

t=1 Njt

Tj∑
t=1

Njt∑
i=1

(rijt − rj)2,

where rijt is a TDF’s yearly return and rj is the average return across all TDFs with target date j and all years.
6 Market Dispersion is defined as

σ̂Mj =

√√√√ 1∑Tj

t=1 Njt

Tj∑
t=1

Njt(rjt − rj)2,

where rjt is the year-t return on an equally weighted portfolio of TDFs with target date j.
7Fund Dispersion is defined as

√
σ̂2
Tj − σ̂2

Mj =

√√√√ 1∑Tj

t=1 Njt

Tj∑
t=1

Njt∑
i=1

(rijt − rjt)2.
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and post-PPA periods. The differences between fund dispersion and market dispersion are more
pronounced for five-factor model R2s and U.S. equity betas. For R2s, total dispersion ranges be-
tween 3.5% and 4.4%, and market dispersion ranges between 0.5% and 1.0%. Overall, Table B.2
confirms that TDFs with the same target date expose investors to significantly different levels of
idiosyncratic and systematic risk. With respect to economic significance, the dispersion within each
sample of TDFs is about half as large as within the samples of BFs.
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B.3 Robustness Tests and Additional Analysis

• Table B.3 lists the number of family-year and TDF-month observations separately by market
share categories for pre-PPA and post-PPA families.

• Table B.4 reestimates Table 2 comparing TDFs to the full sample of BFs rather than the
subsample of BFs offered by families that ever offer TDFs.

• Table B.5 compares the return dispersion of BFs and TDFs from pre-PPA and post-PPA
families that were introduced before and after December 31, 2006.

• Table B.6 extends several of the specifications in Table 4 to consider alternative measures of
cross-sectional dispersion (i.e., squared deviations and absolute deviations) and alternative
sample periods (i.e., 2000–2012, 2007–2012, and 2007–2012 excluding 2008 and 2009).

• Table B.7 reestimates several of the specifications in Tables 4–6 when dispersion is measured
at the level of the mutual fund family.

• Tables B.8–B.10 reestimate all of the specifications from Tables 4–6 using data from 2007–
2012.

• Tables B.11–B.13 reestimate all of the specifications from Tables 4–6 using data from 2007–
2012 excluding 2008 and 2009.

• Table B.14 extends several of the specifications in Table 4 to consider both market share
within the market for TDFs and market share within the broader market for mutual funds.

• Table B.15 extends several of the specifications in Table 4 to consider the year that a family
enters the market for TDFs.

• Table B.16 complements Table 8 by providing additional plan-level evidence on TDF risk
versus industry risk.

• Table B.17 reestimates Table 8 using the absolute value of average plan-level (target-date
adjusted) TDF risk as new dependent variables and the absolute value of (demeaned) firm
risk as new independent variables. This allows us to explore whether the safest and riskiest
firms are more likely to match with safest and riskiest TDFs.

• Table B.18 uses data from IRS Form 5500 to calculate the fraction of retirement plan partici-
pants in each broad industry category in 2005 and 2012. The fractions are quite similar except
that the fraction of participants in manufacturing has fallen while the fraction of participants
in health care has risen.
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Table B.3: Number of mutual fund families and TDFs based on market share and whether they
entered post PPA

Panel A reports the number of mutual fund families that offer TDFs each year, based on their share in the TDF

market (Low, Medium, or High), and on whether they entered the TDF market before or after December 31, 2006

(Pre-PPA family vs. Post-PPA family). Panel B reports the corresponding number of TDF-month observations. Note

that the total number of TDF-month observations exceeds those included in the regressions in Tables 4–6 because

we are not imposing the filter that we possess sufficient historical return data to estimate five-factor alphas.

A

Number of families

Pre-PPA family Post-PPA family All

Low Medium High Low Medium High

2000 1 0 3 0 0 0 4
2001 2 0 3 0 0 0 5
2002 2 2 2 0 0 0 6
2003 4 4 1 0 0 0 9
2004 5 5 3 0 0 0 13
2005 12 4 4 0 0 0 20
2006 16 5 4 0 0 0 25
2007 16 5 4 8 0 0 33
2008 17 5 4 17 1 0 44
2009 15 5 4 15 1 0 40
2010 14 6 4 14 1 0 39
2011 13 8 3 15 1 0 40
2012 11 8 3 14 1 0 37

B

Number of TDF-months

Pre-PPA family Post-PPA family All

Low Medium High Low Medium High

2000 60 0 185 0 0 0 245
2001 115 0 192 0 0 0 307
2002 133 64 152 0 0 0 349
2003 165 207 99 0 0 0 471
2004 190 384 192 0 0 0 766
2005 575 394 315 0 0 0 1284
2006 1114 251 421 0 0 0 1786
2007 1335 418 468 436 0 0 2657
2008 1560 488 547 969 99 0 3663
2009 1471 704 588 1433 108 0 4304
2010 1411 926 701 1154 119 0 4311
2011 1229 1376 612 1154 120 0 4491
2012 1247 1555 611 1304 120 0 4837
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Table B.16: Additional plan-level evidence on TDF risk versus industry risk

In this table, we relate risk measures for the TDF held by each retirement plan to risk measures for the industry

to which the firm sponsoring the plan belongs. The risk measures mirror those used in Table 8. Panels A and B

focus on differences in CAPM beta, and panels C and D focus on differences in idiosyncratic risk. Panels A and C

report results for the full sample of retirement plans, and panels C and D report results for the subsample of plans

that feature autoenrollment. We use family-level measures of TDF risk to place TDFs into three risk terciles, and

we use the median risk levels of the publicly traded firms within each industry to place firms into three risk terciles.

Then, we plot the number of retirement plans that fall into each of the nine cells. Finally, we calculate the fraction

of retirement plans within each industry risk tercile that offer TDFs from the bottom, middle, and top tercile of

TDF risk. That there are more observations in the lowest tercile of industry beta implies that retirement plans in

the BrightScope sample come disproportionately from firms in the bottom tercile of industry betas. That there are

more observations in the middle tercile of TDF beta implies that retirement plans in the BrightScope sample match

disproportionately with TDFs with betas that fall in the middle tercile of TDF risk. In panels A and D, we can reject

the hypothesis that industry risk is independent of TDF risk (p-values in χ2 tests are .000 and .018). In panels B

and C, we cannot (p-values are .273 and .412).

A. Industry beta – Full sample

Tercile 1 Tercile 2 Tercile 3 Total

TDF Tercile 1 1,294 29.9% 531 26.8% 479 28.6% 2,304
Beta Tercile 2 2,146 49.6% 966 48.8% 749 44.7% 3,861

Tercile 3 887 20.5% 482 24.4% 449 26.8% 1,818

Total 4,327 1,979 1,677 7,983

B. Industry beta – Autoenrollment sample

Tercile 1 Tercile 2 Tercile 3 Total

TDF Tercile 1 355 33.6% 181 29.1% 134 31.2% 670
Beta Tercile 2 426 40.3% 267 43.0% 184 42.9% 877

Tercile 3 275 26.0% 173 27.9% 111 25.9% 559

Total 1056 621 429 2,106

C. Industry idiosyncratic risk – Full sample

Tercile 1 Tercile 2 Tercile 3 Total

TDF Tercile 1 619 26.8% 962 28.7% 629 27.1% 2,210
Idio. Tercile 2 1,553 67.3% 2,210 65.9% 1,546 66.5% 5,309
Risk Tercile 3 135 5.9% 180 5.4% 149 6.4% 464

Total 2,307 3,352 2,324 7,983

D. Industry idiosyncratic risk – Autoenrollment sample

Tercile 1 Tercile 2 Tercile 3 Total

TDF Tercile 1 214 31.0% 202 24.3% 164 28.1% 580
Idio. Tercile 2 432 62.6% 566 68.0% 366 62.7% 1,364
Risk Tercile 3 44 6.4% 64 7.7% 54 9.2% 162

Total 690 832 584 2,106

22



T
ab

le
B

.1
7:

T
es

ti
n

g
fo

r
ri

sk
m

at
ch

in
g

in
p

la
n

-l
ev

el
d

at
a

(a
lt

er
n

at
iv

e
ve

rs
io

n
)

E
x
te

n
si

o
n

o
f

T
a
b
le

8
.

T
h
e

u
n
it

o
f

o
b
se

rv
a
ti

o
n

is
th

e
si

n
g
le

-e
m

p
lo

y
er

D
C

re
ti

re
m

en
t

p
la

n
i

o
ff

er
ed

b
y

fi
rm

j
in

in
d
u
st

ry
k

in
2
0
1
0
.

T
h
e

d
ep

en
d
en

t
va

ri
a
b
le

m
ea

su
re

s

th
e

ri
sk

o
f

th
e

T
D

F
s

o
ff

er
ed

b
y

p
la

n
i.

In
p
a
n
el

A
,

o
u
r

m
ea

su
re

o
f

ri
sk

is
th

e
a
bs
o
lu
te

va
lu
e

o
f

th
e

av
er

a
g
e

ta
rg

et
-d

a
te

a
d
ju

st
ed

ti
lt

in
C

A
P

M
b

et
a
.

In
p
a
n
el

B
,

it
is

th
e
a
bs
o
lu
te

va
lu
e

o
f

th
e

av
er

a
g
e

ta
rg

et
-d

a
te

a
d
ju

st
ed

st
a
n
d
a
rd

d
ev

ia
ti

o
n

o
f

id
io

sy
n
cr

a
ti

c
m

o
n
th

ly
re

tu
rn

s.
T

h
e

sa
m

p
le

is
li
m

it
ed

to
th

e
9
5
.8

%
o
f

p
la

n
s

th
a
t

o
ff

er
T

D
F

s
fr

o
m

a
si

n
g
le

fa
m

il
y.

B
ef

o
re

ca
lc

u
la

ti
n
g

th
e

a
b
so

lu
te

va
lu

es
o
f

o
u
r

m
ea

su
re

s
o
f

fi
rm

ri
sk

,
w

e
su

b
tr

a
ct

th
e

av
er

a
g
e

m
ea

su
re

o
f

fi
rm

ri
sk

w
it

h
in

th
e

sa
m

p
le

o
f

p
la

n
s.

T
h
e

o
th

er
p
la

n
-l

ev
el

a
n
d

fa
m

il
y
-l

ev
el

co
n
tr

o
l

va
ri

a
b
le

s
a
re

th
e

sa
m

e
a
s

th
o
se

u
se

d
in

T
a
b
le

8
,

ex
ce

p
t

th
a
t

w
e

a
ls

o
ta

k
e

th
e

a
b
so

lu
te

va
lu

e
o
f

th
e

av
er

a
g
e

ca
te

g
o
ry

-a
d
ju

st
ed

m
ea

su
re

o
f

ri
sk

fo
r

th
e

o
th

er
in

v
es

tm
en

t
o
p
ti

o
n
s

o
ff

er
ed

b
y

p
la

n
i.

C
o
effi

ci
en

ts
in

p
a
n
el

B
a
re

m
u
lt

ip
li
ed

b
y

1
0
0
.

E
st

im
a
ti

o
n

p
er

fo
rm

ed

v
ia

O
L

S
.

S
ta

n
d
a
rd

er
ro

rs
a
re

si
m

u
lt

a
n
eo

u
sl

y
cl

u
st

er
ed

b
y

fa
m

il
y

a
n
d

y
ea

r.
*
,

*
*
,

a
n
d

*
*
*

d
en

o
te

st
a
ti

st
ic

a
l

si
g
n
ifi

ca
n
ce

a
t

th
e

1
0
%

le
v
el

,
5
%

le
v
el

,
a
n
d

1
%

le
v
el

,

re
sp

ec
ti

v
el

y.

A

D
e
p

e
n
d
e
n
t

v
a
ri

a
b
le

:
a
b
s(

A
v
e
ra

g
e

C
A

P
M

b
e
ta

ti
lt

o
f

T
D

F
s

in
p
la

n
i)

a
b
s(

C
A

P
M

b
e
ta

ti
lt

o
f

fi
rm

j
)

0
.0

0
2
*
*

0
.0

0
2

0
.0

0
1

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

a
b
s(

M
e
d
ia

n
C

A
P

M
b

e
ta

ti
lt

−
0
.0

0
3

−
0
.0

0
7
*

−
0
.0

0
7
*

−
0
.0

0
8
*

w
it

h
in

in
d
u
st

ry
o
f

fi
rm

j
)

(0
.0

0
3
)

(0
.0

0
4
)

(0
.0

0
4
)

(0
.0

0
4
)

a
b
s(

M
e
d
ia

n
C

A
P

M
b

e
ta

)
0
.0

0
3

0
.0

0
3

×
A

u
to

e
n
ro

ll
m

e
n
t

(0
.0

0
3
)

(0
.0

0
3
)

S
in

g
le

re
c
o
rd

k
e
e
p

e
r

(S
R

K
)

−
0
.0

1
2
*
*
*

−
0
.0

1
2
*
*
*

−
0
.0

0
8
*
*
*

(0
.0

0
2
)

(0
.0

0
2
)

(0
.0

0
1
)

M
a
rk

e
t

sh
a
re

o
f

S
R

K
−

0
.1

3
3
*
*
*

−
0
.1

1
9
*
*
*

−
0
.1

1
9
*
*
*

−
0
.1

2
0
*
*
*

w
it

h
in

B
ri

g
h
tS

c
o
p

e
(0

.0
0
9
)

(0
.0

1
0
)

(0
.0

0
9
)

(0
.0

0
9
)

T
D

F
fr

o
m

P
re
-P

P
A

fa
m
il
y

−
0
.0

1
9
*
*
*

−
0
.0

1
8
*
*
*

−
0
.0

3
2
*
*
*

−
0
.0

1
3
*
*
*

−
0
.0

2
9
*
*
*

−
0
.0

2
9
*
*
*

−
0
.0

2
9
*
*
*

w
it

h
L
o
w

m
a
r
k
e
t
sh

a
re

(0
.0

0
2
)

(0
.0

0
3
)

(0
.0

0
3
)

(0
.0

0
2
)

(0
.0

0
2
)

(0
.0

0
2
)

(0
.0

0
2
)

T
D

F
fr

o
m

P
o
st
-P

P
A

fa
m
il
y

0
.0

6
0
*
*
*

0
.0

6
1
*
*
*

0
.0

3
2
*
*
*

0
.0

6
5
*
*
*

0
.0

5
9
*
*
*

0
.0

5
9
*
*
*

0
.0

5
9
*
*
*

w
it

h
L
o
w

m
a
r
k
e
t
sh

a
re

(0
.0

1
3
)

(0
.0

1
3
)

(0
.0

1
2
)

(0
.0

0
5
)

(0
.0

0
5
)

(0
.0

0
5
)

(0
.0

0
6
)

ln
(p

la
n

a
ss

e
ts

)
0
.0

0
0

0
.0

0
0

0
.0

0
3
*
*
*

0
.0

0
0

0
.0

0
3
*
*
*

0
.0

0
3
*
*
*

0
.0

0
2
*
*
*

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

ln
(n

u
m

b
e
r

o
f

p
a
rt

ic
ip

a
n
ts

)
0
.0

0
0

0
.0

0
1

−
0
.0

0
2

0
.0

0
0

−
0
.0

0
1

−
0
.0

0
1

−
0
.0

0
1

(0
.0

0
1
)

(0
.0

0
2
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

A
u
to

e
n
ro

ll
m

e
n
t

0
.0

0
4
*
*
*

0
.0

0
3
*
*

0
.0

0
4
*
*
*

0
.0

0
4
*
*
*

0
.0

0
4
*
*
*

0
.0

0
3
*
*

0
.0

0
3
*
*

(0
.0

0
1
)

(0
.0

0
2
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

O
ff

e
r

c
o
m

p
a
n
y

st
o
c
k

0
.0

0
4
*
*
*

0
.0

0
2

0
.0

0
0

0
.0

0
2
*
*

0
.0

0
2
*
*

0
.0

0
2
*
*

0
.0

0
2
*
*

(0
.0

0
1
)

(0
.0

0
2
)

(0
.0

0
2
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

(0
.0

0
1
)

a
b
s(

A
v
e
ra

g
e

b
e
ta

ti
lt

o
f

−
0
.0

5
0
*
*
*

n
o
n
-T

D
F

s
o
ff

e
re

d
b
y

p
la

n
j
)

(0
.0

1
5
)

H
0
:
L
o
w

×
P
re
-P

P
A

=
L
o
w

×
P
o
st
-P

P
A

0
.0

0
0
*
*
*

0
.0

0
0
*
*
*

0
.0

0
0
*
*
*

0
.0

0
0
*
*
*

0
.0

0
0
*
*
*

0
.0

0
0
*
*
*

0
.0

0
0
*
*
*

In
d
u
st

ry
fi

x
e
d

e
ff

e
c
ts

?
—

Y
e
s

Y
e
s

—
—

—
—

N
9
6
8

9
6
8

7
5
8

7
,9

8
3

5
,5

0
4

5
,5

0
4

5
,5

0
4

A
d
j.

R
2

(e
x
c
l.

su
p
p
ly

-s
id

e
)

1
.4

3
%

2
.2

3
%

2
.2

3
%

0
.5

3
%

0
.5

3
%

0
.7

1
%

0
.6

9
%

A
d
j.

R
2

1
7
.8

1
%

1
8
.3

4
%

3
6
.4

1
%

1
8
.5

0
%

3
5
.7

4
%

3
5
.7

5
%

3
5
.9

4
%

23



B

D
e
p

e
n
d
e
n
t

v
a
ri

a
b
le

:
a
b
s(

S
ta

n
d
a
rd

d
e
v
ia

ti
o
n

o
f

id
io

sy
n
c
ra

ti
c

re
tu

rn
s

ti
lt

o
f

T
D

F
s

in
p
la

n
i)

a
b
s(

Id
io

sy
n
c
ra

ti
c

ri
sk

o
f

fi
rm

j
)

−
0
.0

4
9

−
0
.0

5
2

−
0
.0

7
0

(0
.0

5
1
)

(0
.0

5
6
)

(0
.0

5
9
)

a
b
s(

M
e
d
ia

n
id

io
sy

n
c
ra

ti
c

ri
sk

w
it

h
in

0
.0

8
3

0
.0

8
4

0
.1

1
8

0
.1

1
4

in
d
u
st

ry
o
f

fi
rm

j
)

(0
.0

6
7
)

(0
.0

6
4
)

(0
.0

7
4
)

(0
.0

6
9
)

a
b
s(

M
e
d
ia

n
id

io
sy

n
c
ra

ti
c

ri
sk

)
−

0
.1

4
0

−
0
.1

2
4

×
A

u
to

e
n
ro

ll
m

e
n
t

(0
.1

1
7
)

(0
.1

1
1
)

S
in

g
le

re
c
o
rd

k
e
e
p

e
r

(S
R

K
)

0
.0

0
5

0
.0

0
5

−
0
.0

0
9

(0
.0

1
0
)

(0
.0

1
0
)

(0
.0

0
6
)

M
a
rk

e
t

sh
a
re

o
f

S
R

K
0
.1

5
6
*
*

0
.1

3
0
*
*

0
.1

3
0
*
*

0
.1

2
7
*
*

w
it

h
in

B
ri

g
h
tS

c
o
p

e
(0

.0
6
8
)

(0
.0

5
5
)

(0
.0

5
5
)

(0
.0

5
4
)

T
D

F
fr

o
m

P
re
-P

P
A

fa
m
il
y

0
.0

0
2

0
.0

0
6

0
.0

2
7

−
0
.0

2
5
*
*
*

−
0
.0

0
1

−
0
.0

0
1

0
.0

0
1

w
it

h
L
o
w

m
a
r
k
e
t
sh

a
re

(0
.0

2
4
)

(0
.0

2
3
)

(0
.0

2
8
)

(0
.0

0
7
)

(0
.0

1
2
)

(0
.0

1
2
)

(0
.0

1
2
)

T
D

F
fr

o
m

P
o
st
-P

P
A

fa
m
il
y

0
.0

4
8

0
.0

7
0

0
.0

5
2
*
*
*

0
.0

3
5
*
*

0
.0

5
7
*
*
*

0
.0

5
7
*
*
*

0
.0

5
8
*
*
*

w
it

h
L
o
w

m
a
r
k
e
t
sh

a
re

(0
.0

4
5
)

(0
.0

5
1
)

(0
.0

1
2
)

(0
.0

1
5
)

(0
.0

2
1
)

(0
.0

2
1
)

(0
.0

2
2
)

ln
(p

la
n

a
ss

e
ts

)
0
.0

2
4
*
*
*

0
.0

2
6
*
*
*

0
.0

3
6
*
*
*

0
.0

2
8
*
*
*

0
.0

3
3
*
*
*

0
.0

3
3
*
*
*

0
.0

3
2
*
*
*

(0
.0

0
5
)

(0
.0

0
6
)

(0
.0

0
6
)

(0
.0

0
3
)

(0
.0

0
4
)

(0
.0

0
4
)

(0
.0

0
3
)

ln
(n

u
m

b
e
r

o
f

p
a
rt

ic
ip

a
n
ts

)
−

0
.0

1
7
*
*
*

−
0
.0

1
9
*
*

−
0
.0

2
9
*
*
*

−
0
.0

1
8
*
*
*

−
0
.0

2
0
*
*
*

−
0
.0

2
1
*
*
*

−
0
.0

2
0
*
*
*

(0
.0

0
6
)

(0
.0

0
8
)

(0
.0

0
7
)

(0
.0

0
2
)

(0
.0

0
3
)

(0
.0

0
3
)

(0
.0

0
3
)

A
u
to

e
n
ro

ll
m

e
n
t

0
.0

1
2
*

0
.0

1
1

0
.0

1
4
*

−
0
.0

0
2

−
0
.0

0
1

0
.0

0
2

0
.0

0
2

(0
.0

0
7
)

(0
.0

0
8
)

(0
.0

0
8
)

(0
.0

0
4
)

(0
.0

0
5
)

(0
.0

0
6
)

(0
.0

0
6
)

O
ff

e
r

c
o
m

p
a
n
y

st
o
c
k

0
.0

0
6

−
0
.0

0
5

0
.0

0
2

0
.0

0
5

0
.0

0
3

0
.0

0
3

0
.0

0
4

(0
.0

0
7
)

(0
.0

0
9
)

(0
.0

0
9
)

(0
.0

0
6
)

(0
.0

0
7
)

(0
.0

0
7
)

(0
.0

0
7
)

a
b
s(

A
v
e
ra

g
e

ri
sk

o
f

n
o
n
-T

D
F

s
−

0
.5

2
9
*
*
*

o
ff

e
re

d
b
y

p
la

n
j
)

(0
.0

8
4
)

H
0
:
L
o
w

×
P
re
-P

P
A

=
L
o
w

×
P
o
st
-P

P
A

0
.3

8
6

0
.2

6
0

0
.3

7
8

0
.0

0
1
*
*
*

0
.0

0
2
*
*
*

0
.0

0
2
*
*
*

0
.0

0
4
*
*
*

In
d
u
st

ry
fi

x
e
d

e
ff

e
c
ts

?
—

Y
e
s

Y
e
s

—
—

—
—

N
9
6
8

9
6
8

7
5
8

7
,9

8
3

5
,5

0
4

5
,5

0
4

5
,5

0
4

A
d
j.

R
2

(e
x
c
l.

su
p
p
ly

-s
id

e
)

2
.9

9
%

7
.5

6
%

7
.5

6
%

3
.8

7
%

3
.8

7
%

3
.8

6
%

4
.6

3
%

A
d
j.

R
2

3
.0

6
%

7
.9

6
%

1
3
.4

4
%

4
.3

4
%

8
.5

8
%

8
.5

8
%

9
.7

7
%

24



Table B.18: Distribution of Retirement Plan Participants Across Industries, 2005 & 2012

In this table, we use data from Form 5500 to calculate the fraction of retirement plan participants that work in

broad industry categories in 2005 and 2012. The sample is limited to filings that report both an NAICS industry

classification and a positive number of plan participants. We use the first 2 digits of the 6-digit NAICS to assign

firms to broad industry groups.

Fraction of retirement plan
participants within each

broad industry

Code Industry 2005 2012

11 Agriculture 0.65% 0.53%
21 Mining 0.70% 0.86%
22 Utilities 1.75% 1.50%
23 Construction 4.67% 5.00%
31-33 Manufacturing 29.01% 24.59%
42 Wholesale trade 3.08% 2.84%
44-45 Retail trade 9.15% 10.93%
48 Transportation 4.62% 4.90%
49 Warehousing 0.62% 0.16%
51 IT 5.49% 4.59%
52 Finance & insurance 10.60% 9.50%
53 Real estate 1.18% 0.88%
54 Professional & scientific 7.33% 6.69%
55 Management 3.49% 3.19%
56 Waste management 2.17% 2.22%
61 Education 0.57% 2.53%
62 Health care 9.29% 13.02%
71 Arts & entertainment 0.81% 0.88%
72 Hotel & food services 2.85% 2.80%
81 Other services 1.96% 2.34%
92 Public administration 0.02% 0.04%

25



C Inconsistencies in CRSP equity holdings data

In earlier versions of this paper, we used CRSP data on allocations to equity, bonds, and cash,
to document dispersion in TDF glide paths. However, after downloading a version of the CRSP
mutual fund database that extended our sample through 2012, we lost faith in the quality of these
CRSP variables. This is why, in the current version, we test for dispersion in glide paths by testing
for dispersion in factor loadings estimated using daily returns.

This section of the Online Appendix documents significant differences in the fraction of a
TDF’s portfolio invested in common stock (PER COM ) between the old and new versions of the
CRSP data. CRSP changed data vendors, resulting in “new” historical data for PER COM from
1998 to the present. Table C.1 compares the availability of equity holdings data for 5,870 share class-
level observations between 1994 and 2009 (when our earlier version of the CRSP data ends). We
observe either PER COM OLD or PER COM NEW for 93.3% of the observations. However, we
possess both PER COM OLD and PER COM NEW for only 77.0% of the observations. Moreover,
the correlation between PER COM NEW and PER COM OLD is only 0.561. Because TDFs are
structured as funds of funds they disclose their holdings of the underlying funds rather than their
indirect holdings of equity and debt. This likely explains the large number of observations for which
PER COM NEW or PER COM OLD is missing or coded as zero.

Table C.2 calculates the average difference between PER COM NEW and PER COM OLD
for different samples of TDFs. The unit of observations is TDF portfolio i in calendar year t. We
drop any TDF-year observation for which PER COM NEW or PER COM OLD equals zero. The
average difference is close to zero, but there are significant differences across calendar years (-11.8%
in 2004 to 16.9% in 2006), target date differences (6.4% for 2010 TDFs and -4.2% for 2050 TDFs),
and target date-year cells (-24.9% to 32.0%).
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Table C.2: Changes in equity holdings from OLD to NEW versions of CRSP Mutual Fund Data

This table reports the average difference between PER COM NEW and PER COM OLD. The unit of observation is

portfolio i in year t. The sample is limited to TDFs for which we observe both PER COM NEW and PER COM OLD,

and for which neither variable equals zero.

2010 2020 2030 2040 2050 ALL

2002 -0.19% -2.24% -1.92% -1.45%
2003 -5.05% -7.18% -6.79% -0.83% -4.96%
2004 -0.80% 0.40% -24.94% -21.91% -11.81%
2005 7.80% 23.65% 5.50% 8.35% 1.86% 10.68%
2006 32.00% 27.26% 12.95% 3.12% 4.72% 16.91%
2007 22.69% 23.59% 11.61% 4.82% 5.77% 13.76%
2008 -4.14% -4.40% -5.68% -5.59% -6.99% -5.39%
2009 -5.89% -6.36% -6.30% -6.48% -7.25% -6.48%

ALL 6.39% 4.75% -0.07% -2.52% -4.22% 0.80%
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