
JOIM
www.joim.com

Journal Of Investment Management, Vol. 24, No. 1, (2026), pp. 11–38

© JOIM 2026

TARGET DATE FUNDS: AN ANALYSIS OF STRATEGIES
AND PERFORMANCE

D. Lee Heavnera,c, Ahmer Nabia,d, Russ Wermersb,f,∗
and Katherine Williamsa,e

Target date funds (TDFs), which seek to provide a broad demographic of individuals
with a long-term retirement investment solution, play a major role in defined contribution
(DC) retirement plans, and have also attracted substantial assets from investors in other
types of accounts. Further, most DC plan investment menus designate TDFs as the default
investment. This paper provides an overview of the strategies and structures of TDFs,
as well as current trends among major TDF providers. We also document substantial
heterogeneity across TDFs and provide guidance on how to evaluate the quality of TDFs
in light of this heterogeneity.

Target date funds (TDFs) have become a core
investment choice for U.S. retirement savers. For
example, as of June 2024, $3.75 trillion was
invested in U.S. TDF mutual funds and TDF col-
lective investment trusts (CITs) (Investment Com-
pany Institute, 2024).1 The popularity of TDFs is
not surprising, as they provide a “one-stop” solu-
tion that allocates money across different asset
classes, including equity and fixed-income secu-
rities, as well as across domestic and international
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investments. After investing in a TDF “vintage,”
an investor can rely on the fund manager to
change the asset allocation—e.g., the allocation
to equities versus fixed-income—as the investor
approaches and, for some TDFs, goes beyond his
target retirement date.2

The schedule according to which the manager
changes the baseline or strategic asset alloca-
tions (SAA) is referred to as a TDF suite’s “glide
path.”3 In addition to these changes, TDF man-
agers rebalance TDF portfolios to maintain the
glide path asset allocation as the returns of asset
classes play out differently over time. Other
services may be provided by a TDF manager,
including the choice of asset class allocation and
sub-asset class allocation, the choice between
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active and passive underlying investments, and
(in some TDFs) tactically deviating from the glide
path as warranted by temporal market conditions
[i.e., “tactical asset allocation” (TAA)], as well
as (less frequently) allowing a conversion to an
annuity at retirement.

TDFs are particularly prominent in defined
contribution (DC) plans, such as 401(k) and
403(b) plans, which serve a broad demographic
of individuals with wide ranges of investment
expertise, income, and wealth. According to
BrightScope/ICI’s survey of private-sector 401(k)
and 403(b) plans with audited Form 5500 fil-
ings, as of 2019, 86% of 401(k) plans and
87% of 403(b) plans included TDF investment
options, and TDFs represented 27% and 28% of
aggregate invested assets across these retirement
plans, respectively (BrightScope and Investment
Company Institute, 2022, 2023b). Given the
important role that TDFs play in U.S. retirement
savings, plan investment committees, plan con-
sultants, and plan participants share an interest
in understanding how to evaluate the strate-
gies and performance of TDFs. This paper
aims to provide a holistic approach to these
issues.

Given the differences among TDFs with respect
to glide paths, asset class and sub-asset class allo-
cations, selection of underlying funds, and the
use (or not) of TAA, it is clear that TDFs vary
in their expected risk-return profiles. This varia-
tion in risk-return profiles changes over time as
market conditions evolve, and as TDF managers
react to competition (from other TDF providers)
and financial market changes by adjusting vari-
ous aspects of their TDFs (such as glide paths). In
this paper, we document that, consistent with this
expectation, there is substantial heterogeneity in
the expected risk-return profiles of TDFs. While
this variation provides investors—including DC
plans—with choices that span wide ranges of risk

preferences and investment objectives, this het-
erogeneity also greatly complicates the evaluation
of the quality of TDFs.

Accordingly, this paper’s objective is to provide a
framework that can be used to characterize and
evaluate the quality of TDFs. This framework
consists of two broad and interrelated essential
elements: (1) identifying the TDF’s investment
strategies and objectives (its characteristics) and
(2) evaluating the TDF manager’s ability to effec-
tively implement these investment strategies and
objectives (its quality, given its characteristics).
As part of the second element, we offer guidance
on the evaluation of TDFs’ past performance—
which is both reported and often relied upon
by investors—as well as how such past perfor-
mance might be compared with benchmarks and
comparator groups.4

The remainder of this paper is organized as fol-
lows. Section 1 provides an overview of related
research. Section 2 provides background infor-
mation on TDFs, including a discussion of some
of the features of TDFs and an overview of the
rise of TDFs as a fundamental “pillar” of U.S.
retirement savings (in addition to Social Secu-
rity and pension benefits). Section 3 documents
heterogeneity across TDFs that complicates their
evaluation. Section 4 describes our framework for
evaluating TDFs, and Section 5 concludes.

1 Related Literature

To our knowledge, this is the first paper to provide
a comprehensive (“holistic”) view of the purpose
of TDFs, the strategies used by TDFs, and how
to evaluate TDF quality. Importantly, our paper
adds to the literature on TDFs by providing a
framework with which to evaluate TDFs in light
of the numerous differences in their characteris-
tics that serve to complicate an assessment of their
quality.
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The existing literature on TDFs includes high-
level guidance from the Department of Labor
(DOL) (U.S. Department of Labor, 2013). Among
other things, this guidance suggests that plan
fiduciaries engage in an objective process for
comparing and selecting TDFs that considers
information such as performance, investment fees
and expenses, and how the TDF’s character-
istics align with employee demographics. The
guidance also highlights the importance of under-
standing the investment allocation of TDFs (i.e.,
allocations to asset classes, sub-asset classes,
and individual funds) and how these allocations
change over time—i.e., the overall strategy of the
TDF. Other papers on evaluating TDFs focus on
evaluating the performance of TDFs relative to
benchmark indices and/or balanced funds (e.g.,
Johnson andYi, 2017; Johnson and Kanuri, 2018;
Shoven and Walton, 2021), or propose quan-
titative metrics for evaluating TDFs (Gabudean
and Weiss, 2019) and TDF suites (Gabudean,
2015).

Our paper is also related to research on the het-
erogeneity of TDFs. This literature includes, for
example, Elton et al. (2015), which explores
how TDF features, such as the characteristics of
their underlying funds, fees, deviations from glide
paths, and investment objectives, vary across and
within TDF families from 2004 through 2012.
Chang et al. (2017) examine how differences in
management fees and load fees systematically
impact the differences in investment returns of
TDFs that existed over the 10 years prior to 2016.
Balduzzi and Reuter (2019) document the large
differences in the realized returns and ex ante
risk profiles across mutual fund TDFs with simi-
lar target retirement dates, and find that, during
the sample period of 2000–2012, much of the
heterogeneity in realized returns and risk results
from newer and less popular TDFs strategically
taking on more risk than TDFs with similar tar-
get dates but larger market shares. Similarly,

Sherrill (2019) documents substantial differences
in asset allocations among same-target-date vin-
tages across different TDF suites, leading to
large variations in realized risk and return perfor-
mance in the cross-section of same-date vintages.
Another set of articles focuses on the use of, as
well as the benefits of, including specific asset
classes, such as commodities, real estate, and pri-
vate equity, within TDF portfolios (e.g., Drew
et al., 2015; Dhillon et al., 2016; Antonelli, 2018,
2022, 2023).

A particularly important stream of research
focuses on the construction and performance of
TDF glide paths (Donaldson et al., 2019; Pfau
and Kitces, 2014; Chen et al., 2015; Singha,
2016; Gabudean et al., 2021; Tsui et al., 2012),
including whether glide path asset allocations
should remain constant after the target retirement
date (i.e., a to-retirement glide path) or continue
to adjust after the target retirement date (i.e.,
a through-retirement glide path) (Weiss et al.,
2021; BlackRock, 2014; Erickson and Cunniff,
2015); how often and to what extent glide paths
are adjusted or changed (Idzorek et al., 2013);
whether multiple glide path options are ideal for
diverse populations of investors (Duarte et al.,
2022); and what models and assumptions under-
lie the main glide paths construction approaches
and their respective characteristics (Faria, 2021;
Estrada, 2020; Levy and Levy, 2022).

The existing literature on TDFs also generally
discusses the benefits, limitations, and impacts
on the behaviors of participants, in general, of
including TDFs in a retirement plan’s investment
lineup. Benefits of TDFs that have been dis-
cussed in the literature include, for example, the
effect of TDFs on wealth accumulation (Mitchell
and Utkus, 2021).5 Several studies focus on how
the inclusion of TDFs and setting TDFs as the
default investment affect participation rates and
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portfolio exposures in 401(k) plans (Copeland,
2009; Mitchell and Utkus, 2021).

Clark and Mitchell (2020) find that, among public
sector employees, defaulting into TDFs “resulted
in higher equity shares, especially for women,
younger workers, and low-seniority employees,”
and also “had a profoundly sticky effect on
their subsequent investment behavior.” McDon-
ald et al. (2019) compare participants who joined
plans after target date defaults were adopted to
those who joined before. The authors find that par-
ticipants, especially women, in the former group
held significantly fewer different investment fund
allocations and held a larger allocation to equi-
ties, eliminating the male–female disparities often
observed in allocations to equities. Additionally,
the authors show that the menu size effect (the
average number of funds held by participants
increasing with the number of choices offered in
the plan, which was significant in the latter group)
was effectively eliminated with the introduction
of TDF defaults.6

Potential limitations of TDFs discussed in the lit-
erature include, for example, the potential for
inadequate diversification (Dhillon et al., 2016);
lack of customization to an individual’s particular
life circumstances (Johnson and Yi, 2017; Duarte
et al., 2022); whether TDFs are a cost-effective
retirement savings approach (Elton et al., 2015;
Johnson and Kanuri, 2018; Pae and Atra, 2020;
Brown and Davies, 2023); whether TDFs are
optimal in terms of asset accumulation (Estrada,
2014); and flaws in traditional glide path imple-
mentation (Arnott et al., 2013).

2 The Evolution of TDFs’ Role in U.S.
Retirement Savings

2.1 Description of TDFs

Fund managers offer, and DC plans select, TDF
suites, each of which consists of multiple funds

with different target years (or vintages). Most
TDF suites typically offer vintages at five-year
intervals, as well as a vintage for investors that
have reached the TDF’s terminal asset allocation
(i.e., a “retirement income fund”). Each vintage
provides an asset allocation mix designed for
investors who are expected to retire at or around
the target year or, in the case of a retirement
income vintage, have reached their terminal asset
allocation.7 Investment objectives generally vary
across the vintages included in a TDF suite. For
example, relative to vintages close to or in retire-
ment, vintages with target dates relatively far in
the future (i.e., for younger participants) typically
place a greater emphasis on accumulating wealth
and less emphasis on minimizing risk. Con-
versely, retirement income vintages and vintages
with relatively near-retirement dates usually place
a greater emphasis on preserving wealth, avoid-
ing large multiple-year downturns, and hedging
inflation risk.8

TDFs are typically structured as funds-of-funds,
meaning that TDFs invest in underlying funds
instead of investing directly in individual securi-
ties. Some TDF suites invest only in funds advised
by the investment advisor that offers the TDF.
These funds include TDFs offered by some of
the earliest and largest TDF providers, such as
Fidelity, Vanguard, T. Rowe Price, and Black-
Rock. These TDFs are sometimes referred to as
“proprietary TDFs.” Other TDFs may invest in
underlying funds from other providers, such as
Schwab’s Target Date Series.9 These TDFs are
sometimes referred to as “non-proprietary TDFs”
or “open-architecture TDFs.” A third category of
TDFs, such as those offered by Principal, invest in
underlying funds managed by the TDF provider
but that employ third-party subadvisors to manage
the portfolios of the underlying funds (see, e.g.,
Principal, 2024; Russell Investments, n.d.). In this
case, the funds managed by the TDF provider are
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sometimes referred to as “white label funds,” as
noted above.

2.2 The rise of TDFs to becoming
a fundamental pillar of U.S.
retirement savings

TDFs were first introduced for DC plans in the
early 1990s by Wells Fargo (working with Bar-
clays Global Investors) (Hansell, 1994; Balduzzi
and Reuter, 2019) to provide investors with a
simplified method to accumulate and preserve
wealth for retirement in a stand-alone vehicle that
automatically rebalances to become more con-
servative over time. This simplified investment
solution often appeals to those investors who wish
to simply “set it and forget it” instead of actively
managing their retirement savings. TDFs have
become an important component of U.S. retire-
ment savings. In particular, the passage of the
Pension Protection Act of 2006 (PPA) was an
important driver of the growth in TDF assets from
2006 to present.10 A key objective of the PPA was
to increase savings in DC plans by reducing the
liability risk to employers of adopting automatic
enrollment by providing a safe harbor for plan
fiduciaries to invest participant assets in certain
types of investment alternatives in the absence
of a participant investment decision.11 Among
other things, the DOL’s final regulation, effec-
tive December 24, 2007, allowed the following
three types of investments to be used as long-
term “Qualified Default Investment Alternatives”
(QDIAs):

(a) “A product with a mix of investments that
takes into account the individual’s age or
retirement date (an example of such a product
could be a life-cycle or targeted-retirement-
date fund);”

(b) “An investment service that allocates con-
tributions among existing plan options to
provide an asset mix that takes into account
the individual’s age or retirement date (an

example of such a service could be a
professionally-managed account);”

(c) “A product with a mix of investments that
takes into account the characteristics of the
group of employees as a whole, rather than
each individual (an example of such a product
could be a balanced fund).” (U.S. Department
of Labor, 2008).

Following the passage of the PPA and the DOL’s
QDIA regulations, the prevalence of auto enroll-
ment and the use of TDFs as QDIAs in DC plans
increased substantially. For example, according
to surveys conducted by the Callan Institute,
fewer than 40% of DC plans offered automatic
enrollment in 2006 (i.e., prior to the effective date
of the DOL’s new QDIA regulations), compared
to 76% as of 2022. The Callan Institute also found
that, as of 2006, among plans that had a default
investment, 35% used a TDF, compared to 97%
in 2022 (Callan Institute, 2012, 2023).

In addition, TDF assets, the number of TDF
providers, and the number of TDFs increased
dramatically in the years leading up to and fol-
lowing the passage of the PPA and DOL’s QDIA
regulation. For example, according to reports
published by Morningstar covering TDFs, the
amount of assets invested in U.S. mutual fund
TDFs increased from approximately $69.4 billion
at the end of December 2005 to approximately
$1.5 trillion at the end of December 2022 (Morn-
ingstar, 2010, 2023). In addition, Morningstar
publications report that six TDF mutual fund
suites existed in 2002, which grew to 42 by the
end of 2007 and over 60 by the end of 2018
(Morningstar, 2017, 2019).

Since the PPA’s passage, TDFs have also become
a primary vehicle through which DC plan partic-
ipants invest. For example, the BrightScope/ICI
Defined Contribution Plan surveys report that the
portion of 401(k) plan assets invested in TDFs
(including mutual funds, CITs, separate accounts,
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and other pooled investment vehicles) increased
from 3.1% in 2006 to 28.0% in 2020 (BrightScope
and Investment Company Institute, 2023a).

3 Heterogeneity Across TDF Suites

In this section, we document the substantial het-
erogeneity that exists among TDFs with respect to
several attributes important to investors,12 includ-
ing, but not limited to, differences in glide paths,
asset classes held, the investment style of under-
lying funds, the role of TAA, and investment fund
structure. These differences result in different
expected risk-return profiles, which complicates
the evaluation of TDFs.

3.1 Variation in glide paths

3.1.1 Description and evolution of glide paths

As discussed above, a TDF’s glide path is the
schedule of how the TDF’s SAA will change over
time. As such, a TDF’s glide path is indicative of
how the TDF’s tradeoff between risk and reward
is expected to change as investors age toward
retirement.

TDF glide paths generally specify asset alloca-
tion changes that reduce risk as one goes from
TDF vintages meant for investors furthest from
their target date to vintages designed for investors
near or in retirement. This reduction in risk is
typically accomplished through reductions in the
TDF’s allocations to equities and other relatively
risky asset classes and increases in the TDF’s allo-
cations to fixed income and other asset classes that
reduce portfolio risk.13

While most TDF glide paths become more con-
servative over time, glide paths vary substan-
tially. TDF sponsors typically construct their
glide paths based on complex, multi-dimensional
models and analyses that consider capital mar-
ket assumptions (expected returns and risk of

different asset classes, as well as the expected cor-
relation of returns across asset classes), as well as
expectations of the evolution of investors’ human
capital, consumption needs, longevity, risk aver-
sion, and investor behavior. Such considerations
lead to varying glide paths over time and across
TDF managers.

Moreover, fund managers typically regularly
review, and often adjust, their TDF’s glide path
over time (see, e.g., Vanguard, 2022a; State
Street Global Advisors, 2023; Browne et al.,
2022; Morningstar, 2022; Idzorek, Stempien, and
Voris, 2013). Such changes can be in response
to a fund provider’s evolving views and expec-
tations of capital markets and investor behavior.
For example, changes in economic conditions
may impact a TDF manager’s views on the opti-
mal amount of risk and/or his capital market
forecasts. Following the Global Financial Crisis
of 2007 to 2009, many TDF managers turned
to more conservative or volatility management
strategies (Morningstar, 2010). During the more
recent bull market since 2009, many TDF man-
agers increased their allocations to riskier asset
classes. For example, Morningstar identified 25
TDF suites that changed strategic allocations to
equity by more than five percentage points over
the 2012 to 2016 period, with TDFs trending
to higher equity exposure (Morningstar, 2017).
This trend toward higher allocations to equities
has continued at least through 2021 (Morningstar,
2022). The implementation of changes in glide
paths as market conditions evolve is consis-
tent with academic research (see, e.g., Viceira,
2008).

These differences in investment philosophies and
TDF designs, as discussed in greater detail below,
contribute to the heterogeneity across TDFs used
in the marketplace. Figure 1 plots the glide path
allocations to equities for the 48 different TDF
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Figure 1 TDF glide paths’ equity allocations. As of August 2024.
Notes: (1) Dashed lines indicate to-retirement TDFs and solid lines indicate through-retirement TDFs. Different shadings are used to
show variation and are not correlated with glide path characteristics.
(2) The Fidelity Simplicity RMD and Fidelity Managed Retirement suites are excluded from this figure because these suites are specialized
TDFs that are designed for individuals at or near retirement.

Source: Morningstar Direct.

mutual fund suites for which Morningstar Direct
had the requisite data as of August 2024.

The glide path allocations to equity among the
TDFs shown in Figure 1 vary widely: from 80%
to 99% as of 30 years before the target date,
from 59% to 87% as of 15 years before the tar-
get date, from 25% to 55% at the target date,
and from 19% to 45% at the terminal asset allo-
cation (also known as the landing point). These
glide paths also vary in the timing and pacing of
decreased equity exposure, with some glide paths
remaining flat at the starting equity allocation for
a period of time, and other glide paths decreasing
equity exposure earlier and/or at a different rate.
These differences reflect differing views on opti-
mal asset allocation that balances various risks
(such as market risk, inflation risk, and longevity
risk), and differing views on capital markets and
labor income assumptions.14

The variation in asset allocations across TDF
suites results in substantial cross-sectional

variation in risk and expected returns, as well
as differences in how the funds are expected to
perform in specific market environments.

3.1.2 To be “to” or to be “through” : That is
the question!

TDFs are frequently categorized as “to-retirement”
or “through-retirement.”15 To-retirement TDFs
reach their terminal asset allocations at the target
year, whereas the asset allocations of through-
retirement TDFs continue to adjust for some
years after the target year. To illustrate, Figure 2
shows the equity allocation for two glide paths,
a to-retirement TDF (BlackRock LifePath Index
funds) and a through-retirement TDF (Fidelity
Freedom Index funds).

Both to-retirement and through-retirement TDF
suites are widely used in retirement plans, indicat-
ing that plan sponsors and plan consultants view
both glide path structures as reasonable. How-
ever, the different glide path structures provide
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Figure 2 TDF glide paths’ allocation to equity: To-retirement versus through-retirement. As of August 2024.

Source: Morningstar Direct.

different solutions to investors’ retirement sav-
ings needs. For example, relative to to-retirement
TDFs, through-retirement TDFs generally have
higher allocations to equity and other “risky
assets” in the years preceding and following the
target retirement date. This higher asset allocation
is consistent with a greater focus on long-term
expected wealth accumulation during this period,
with its commensurate risks; investors more con-
cerned with avoiding short-term fluctuation in
portfolio value immediately prior to and dur-
ing retirement may prefer to-retirement TDFs.16

In addition, there is variation within to- and
through-retirement glide path asset allocations,
respectively, as shown in Figure 1, and variation
in the terminal asset allocation “landing point”
among through-retirement TDFs—from five to 30
years after the targeted retirement date.

From the perspective of a fund evaluator, the
choice of to-retirement versus through-retirement
TDFs may depend on several factors, includ-
ing the availability of predictable income from
other sources during retirement (e.g., from a
pension, annuities, Social Security, and other
savings); the likelihood that the investor will
remain invested in the TDF after retirement; and,
in the case of a DC plan, plan demographics

(e.g., average age, risk preferences, and sav-
ings behavior). The choice between to-retirement
or through-retirement TDFs may also depend on
differences in investment philosophies about the
relative importance of additional wealth accumu-
lation versus avoiding short-term fluctuations at
and after retirement (see, e.g., Erickson and Cun-
niff, 2015; BlackRock, 2014; Umpierrez, 2021).

Table 1 details some characteristics of the glide
paths as ofAugust 2024 for the TDF suites offered
by the 10 TDF managers with the most mutual
fund TDFs assets under management (AUM) as of
December 31, 2023. As shown in the table, seven
of the top 10 managers offer only TDF suites with
through-retirement glide paths, two of the man-
agers offer only to-retirement glide paths, and one
manager offers both types of glide paths. The allo-
cations to equity also vary across the TDF suites
and glide paths, with the maximum allocation to
equities of the glide paths ranging from 85% to
99%, and the allocation to equity at the target date
ranging from 39% to 55%.

3.2 Variation in asset allocations

While TDFs typically invest in equity and fixed
income asset classes, TDFs vary substantially
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Table 1 Top 10 providers of TDFs by AUM.a TDF glide path characteristics.b As of August 2024.

To- or Maximum Allocation to
AUM Through-glide allocation equity at

Provider TDF name (in Millions)c path to equity target date

Vanguard Target Retirement $620,334 Through 90% 50%
Fidelityd Freedom $192,374 Through 90% 52%

Freedom Index $135,588 Through 90% 52%
Advisor Freedom $18,473 Through 90% 52%
Freedom Blend $13,248 Through 90% 52%
Flex Freedom Blend $476 Through 90% 52%
Sustainable Target Date $19 Through 90% 47%

American Funds Target Date Retirement $272,337 Through 90% 46%
T. Rowe Price Retirement $89,894 Through 98% 55%

Target Retire $3,735 Through 98% 43%
Retirement Blend $1,267 Through 98% 55%
Retirement Income $149 Through 98% 55%

Nuveen Lifecycle Index $52,337 Through 95% 50%
Lifecycle $34,111 Through 94% 45%

BlackRock LifePath Index $69,520 To 99% 40%
LifePath Dynamic $1,449 To 99% 40%
LifePath ESG Index $46 To 99% 40%

JPMorgan SmartRetirement $24,816 To 90% 39%
SmartRetirement Blend $15,354 To 90% 39%

Principal Funds LifeTime $23,118 Through 93% 45%
LifeTime Hybrid $4,473 Through 93% 45%

State Street Target Retirement $17,337 Through 90% 39%
American Century One Choice $12,637 To 85% 45%

One Choice Blend+ $309 Through 90% 45%
aTop 10 providers of TDF suites are limited to include only mutual fund assets as of December 31, 2023. According to Morningstar
(2024), if CIT assets were accounted for, flexPATH would be a top ten provider.
bGlide path characteristics data are sourced from Morningstar Direct.
cAUM values are as of December 31, 2023 and are sourced from Morningstar Direct.
dThe Fidelity Simplicity RMD and Fidelity Managed Retirement suites are excluded from this analysis because these suites are
specialized TDFs that are designed for individuals at or near retirement.

Sources: Morningstar Direct; Morningstar, 2024, p. 15.

with respect to investing in other asset classes,
including real estate, commodities, private equity,
and/or bank loans (Callan Institute, 2015). TDFs
also vary in their allocations across sub-asset
classes. For example, TDFs vary in how they
allocate their equity holdings by geography (e.g.,

U.S., international developed markets, emerging
markets), firm capitalization (large, mid, small),
and investment style (growth, value, blend). TDFs
also vary with respect to how fixed income assets
are allocated by geography, credit risk, and inter-
est rate risk. Examples of fixed income securities
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Table 2 TDF suites’ 2025 vintages’ asset allocation to U.S. equities and international equities
(December 31, 2017).

U.S. equities International equities

TDF suites’ 2025 vintages – Percent asset allocation to each asset class

Minimum 10.99% 0.01%
25th Percentile 32.55% 17.01%
50th Percentile 37.24% 19.85%
75th Percentile 41.71% 22.74%

Maximum 46.17% 34.79%
Percentage of Vintages Invested in Asset Class 100% 100%
aData are from Morningstar Direct and include the 2025 vintages of the 34 TDF suites that are used in Table 3. The State
Farm LifePath TDF suite does not have a 2025 vintage, and therefore is not present in Table 2, but is present in Table 3.
Sources: Morningstar (2018); Morningstar Direct.

held by TDFs include U.S. government obli-
gations, foreign bonds, U.S. high yield bonds,
investment grade U.S. corporate obligations, and
foreign fixed income securities.

Table 2 reports asset allocations to U.S. equities
and international equities for the 2025 vintages
of 35 TDF mutual fund suites as of 2017. This
table shows substantial variation in allocations to
U.S. equities—11.0% to 46.2%—and allocations
to international equities—0.01% to 34.8%.

Morningstar (2018) reports more granular infor-
mation on the asset allocations of the same 35
TDF mutual fund suites reported in Table 2 as
of 2017. These data show that all of these suites
invested in taxable bonds and U.S. equities; 97%
invested in international equities; 69% invested
in sector equities (which includes real estate);
34% invested in commodities; and 6% invested
in alternatives (which includes currency, futures,
options, and other asset classes) (Morningstar,
2018) (see Table 3).

Table 3 also shows that there is substantial varia-
tion in TDF suites’ allocations within each asset

class. For example, the allocations of the TDF
suites (aggregated using an asset-weighted aver-
age across all vintages in each suite) to U.S.
equities ranged from 22.9% to 57.6%, and allo-
cations to taxable bonds ranged from 17.1% to
48.1%. The inclusion of assets such as real estate
and commodities in TDFs also varies across
TDFs.17 For example, 69% of TDFs in Table 3
invested in sector equities (which includes real
estate), and the allocations to sector equities
among these funds ranged from 0.4% to 8.9%.
With respect to commodities, 34% of TDFs in
Table 3 invested in commodities, and the alloca-
tions to commodities among these funds ranged
from 0.2% to 2.8% (Morningstar, 2018).

3.3 Glide path design

TDF providers use sophisticated modeling to
determine glide paths; this process often involves
large-scale simulations and/or “scenario analy-
ses” that allow for a large number of parameter
inputs—within the general categories of capital
market assumptions, investor behavior, income
needs during retirement, and longevity risk. Man-
agers’ forecasts of asset class risks and returns, as
well as return correlations among asset classes,
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Table 3 TDF suites asset allocation by asset class (December 31, 2017).

International Sector Taxable
U.S. equities equities equityb bond Alternativec Commodities

TDF Suites–Percent Asset Allocation to Each Asset Classa

Minimum 22.9% 0.0%d 0.0% 17.1% 0.0% 0.0%
25th Percentile 37.3% 21.4% 0.0% 25.7% 0.0% 0.0%
50th Percentile 44.2% 22.6% 1.4% 28.7% 0.0% 0.0%
75th Percentile 47.2% 25.2% 3.5% 35.5% 0.0% 1.1%
Maximum 57.6% 44.9% 8.9% 48.1% 5.1% 2.8%
Percentage of Suites 100% 97% 69% 100% 6% 34%

Invested in Asset Class

Notes: aMorningstar (2018) reports asset allocation data for 51 target date suites that invested more than 90 percent of their assets in
mutual funds or ETFs as of year-end 2017. Data limitations lead us to exclude 16 of these suites. For 15 suites, Morningstar (2018)
reports that TDFs invested in “Allocation” funds but does not have data on the asset allocation of the underlying funds. In addition,
while Morningstar (2018) includes asset allocation data for the AXA Target Allocation fund, Morningstar Direct does not contain the
data used in Table 2 for this TDF suite. For comparison purposes, Tables 2 and 3 are based on the remaining 35 TDF suites.
bThe “Sector equity” category includes equity in Global and Domestic Real Estate, Health, Technology, Energy, Communications,
and Infrastructure as well as many more industry sectors (see Morningstar, 2016, p. 3).
cThe “Alternative” category includes currency portfolios, futures, options, volatility, and debt (see Morningstar, 2016, pp. 4–5).
dThe PIMCO RealPath TDF suite is the TDF suite counted as not investing in international equities. This treatment is based on
Morningstar (2018), which reports that the TDF suite invested 0.0 percent in international equities. We note, however, the funds’
2017 prospectus indicates that the funds had exposure to international equities stating, “[t]he glide path . . . is also designed to provide
investors diversification . . . by emphasizing allocations to . . . which complement exposures from traditional assets, such as U.S. and
international equities.” See also, the PIMCO RealPath allocation glide path reported in the 2017 prospectus, which shows allocations
to “Emerging Markets Equities” and “Non-U.S. Equities” (see PIMCO Funds, 2017, p. 53).

Sources: Morningstar (2016, 2018), Morningstar Direct; PIMCO Funds (2017).

are key inputs to these simulations and the design
of TDF glide paths. Managers often begin with
an assessment of the current and future poten-
tial states of macroeconomic conditions, such as
short- and long-term interest rates and the U.S.
Government yield curve, the term structure of
credit spreads, inflation, economic growth, and
demographic information. In generating forecasts
of returns, risks, and correlations, it is common
to create a probability distribution of outcomes
and parameter spaces (i.e., set of possible param-
eter values) for each investment type that might
be used in SAA.18

After creating the above parameter spaces, sim-
ulations are often used to generate the potential
paths of outcomes over long periods of time

for a chosen “test glide path” that uses spe-
cific sub-asset class weights at each point in the
glide path. In doing so, one creates a picture of
the distribution of outcomes that are plausible
for that particular test glide path. This process
can be repeated for many different test glide
paths (including different mixtures of sub-asset
classes and differences in the timing of allocation
changes).

Finally, a decision can be made about which test
glide path best serves the needs of the clientele for
which the TDF is designed. This design decision
considers not only the mean outcomes of different
test glide paths, but also the risks associated with
each test glide path.19,20
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3.4 Variation in the use of tactical
asset allocation

Beyond the variation in their stated glide paths
(i.e., their SAA), TDFs also vary in whether,
and to what extent, they employ TAA (i.e.,

manager discretion to temporarily deviate from
the strategic glide path asset allocation in an
attempt to increase returns and/or provide down-
side protection). TAA strategies are used by
many TDF investment advisors, and vary across
these advisors, with differences in investment

Table 4 Average expense ratios and allocation to actively managed underlying funds for TDFs provided
by the 10 largest asset managers by AUMa (December 31, 2018)

Average Expense Ratio of Percent in Active
Provider TDF Suites Nameb Lowest Fee Share Classc Underlying Fundsd

Vanguard Target Retirement 0.09% 0%
Fidelitye Advisor Freedom 0.46% 91%

Flex Freedomf 0.00% 90%
Freedom Blend 0.31% 62%
Freedom Index 0.08% 0%
Freedom 0.46% 89%

American Funds Target Date Retirement 0.38% 100%
T. Rowe Price Retirement 0.52% 87%

Retirement Income 0.71% 83%
Target Retire 0.51% 90%

Nuveen Lifecycle 0.42% 100%
Lifecycle Index 0.10% 2%

BlackRock LifePath Dynamic 0.50% 89%
LifePath Index 0.11% 0%
LifePath Smart Beta 0.23% 5%

JPMorgan SmartRetirement 0.48% 99%
SmartRetirement Blend 0.29% 36%

Principal Funds LifeTime 0.69% 83%
LifeTime Hybrid 0.40% 34%

State Street Target Retirement 0.09% 0%
American Century One Choice 0.50% 100%

Notes: aTop 10 Providers of TDF suites by AUM are limited to include only mutual fund assets as of December 31, 2023.
According to Morningstar (2024), if CIT assets were accounted for, flexPATH would be a top ten provider.
bTDF Suites Name is limited to TDF suites present in Morningstar (2019).
cThe Average Expense Ratio of the Lowest Fee Share Class is derived from Morningstar (2019) (Exhibit 35), which reports
data as of December 31, 2018.
dMorningstar reports the asset-weighted exposure to actively managed underlying holdings for the “cheapest” share class of
each suite in Morningstar (2019), the most recent report in which these data were presented. Data are as of December 31,
2018.
eThe Fidelity Simplicity RMD suites and Fidelity Managed Retirement suites are excluded from this analysis because these
suites are specialized TDFs that are designed for individuals at or near retirement.
fThe Fidelity Flex Freedom Shares are available only to certain fee-based accounts and advisory programs offered by Fidelity.

Sources: Morningstar Direct; Morningstar (2019, p. 47); Morningstar (2024, p. 15).
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philosophies, objectives (e.g., to avoid volatility
or to capitalize on short-term opportunities), and
capital market assumptions.21

Some TDF providers have found that TAA can be
used to add value by adjusting the funds’ asset
allocations to take advantage of attractive val-
uations or short-term market conditions, or by
offering volatility management (see, e.g., T. Rowe
Price, 2024; Adams, 2010; Gomes, Michaelides,
and Zhang, 2022). Yet, other fund managers find
that short-term TAA has little impact on return
variability over longer time horizons and instead
emphasize the importance of SAA (see, e.g.,
Vanguard, 2022b).

3.5 Active versus passive underlying funds: Yet
another choice to be made

TDFs also differ in the extent to which they
invest in actively managed or passively managed
underlying funds. Table 4 provides the average
(across vintages) allocation to actively managed
underlying funds as of 2018 for TDF suites
offered by the 10 largest TDF providers.22 As
the table illustrates, some TDFs invest only in
passively managed underlying funds, some invest
only in actively managed underlying funds, and
some TDFs invest in both actively and passively
managed underlying funds.

Table 4 also shows that the average (across vin-
tages) expense ratios of the cheapest share class of
the TDF suites offered by the top 10 providers are
generally lower for TDFs with higher proportions
of assets invested in passively managed funds.
The table also shows that, among the largest
managers of TDF assets, some (e.g., BlackRock,
Fidelity, JPMorgan, and Nuveen) offer more than
one TDF, including a TDF that invests primarily
in actively managed underlying funds as well as a
TDF that invests primarily in passively managed
funds; some other managers offer only TDFs that
invest primarily in actively managed underlying

funds (e.g., American Funds, T. Rowe Price);
and other managers offer only TDFs that invest
primarily in passively managed funds (e.g., Van-
guard). Some of these managers also offer TDFs
that follow a hybrid approach with substantial
allocations to both actively managed and pas-
sively managed underlying funds (e.g., Fidelity’s
Freedom Blend, JPMorgan’s SmartRetirement
Blend and Principal Funds’ LifeTime Hybrid).

3.6 Variation in investment fund structure

In addition, as mentioned above, TDFs are offered
through a variety of investment structures, includ-
ing mutual funds, CITs, variable annuities, and
separately managed accounts. These structures
differ in their regulations, disclosure require-
ments, governance structures, and investment
restrictions, among other factors. These differ-
ences can lead to variation in investment strategies
and costs, which in turn can lead to differences in
expected returns, risks, and fees.23

4 Evaluating the Quality of TDF Suites

As we have discussed above, TDFs vary along
many dimensions. Much of this variation reflects
differences in investment objectives and invest-
ment philosophy. The heterogeneity among TDFs
also corresponds to substantial heterogeneity in
risk and expected return profiles, as well as in
realized returns.24

In this section, we provide a framework that can
be used to evaluate TDFs in light of this hetero-
geneity. At a high level, the framework involves
two interrelated essential elements. One element
involves assessing the high-level structure of a
TDF’s strategy (e.g., the level and shape of the
glide path), while the other element involves eval-
uating whether the TDF is structured to deliver
an attractive combination of risk and expected
return, given this investment strategy (e.g., the
asset classes and sub-asset classes employed at

First Quarter 2026 Journal Of Investment Management



24 D. Lee Heavner et al.

different points in the glide path and the use of
active versus passive management in underlying
funds). Related to this second element is the role
of past return performance in judging whether the
articulated investment strategy produces results
consistent with financial market conditions.

4.1 Overview of the evaluation
of investment funds

The goal of evaluating investment funds is to
determine whether the fund is expected to provide
an attractive combination of risk and expected
return, given its investment strategy or goal—
sometimes referred to as determining whether the
fund is an “economically reasonable” investment.
However, as is well understood, the unforesee-
able nature of future investment returns creates
difficulties in distinguishing portfolio manager
skill from movements in security prices caused
by unforeseeable events.

There exist some core concepts that apply to
assessing investment funds generally, including
TDFs.25 In particular, investment professionals
and academics generally evaluate investments
by conducting holistic assessments of a variety
of qualitative and quantitative factors. Quali-
tative factors that investment professionals and
academics may consider when evaluating invest-
ments include, among other things, the size and
research capabilities of the investment advisor;
the experience of portfolio managers; the qual-
ity of the portfolio manager’s investment thesis
in the context of expected market conditions; the
reliance on external investment advice; the repu-
tation, size, and market prevalence of the funds;
and industry ratings and awards received by the
fund and its advisor.26

Quantitative factors that investment professionals
and academics may consider include an invest-
ment’s historical returns relative to an assortment
of benchmarks across multiple time horizons,

including longer-term horizons that potentially
cover a full market cycle. Commonly used
benchmarks for evaluating a fund’s performance
include market indices and peer groups compris-
ing comparable funds. Commonly used quantita-
tive metrics include measures of risk or volatility
(e.g., standard deviation of returns, beta, down-
side deviation, and upside/downside capture) and
risk-adjusted returns (e.g., Jensen’s alpha, Sharpe
ratio, information ratio, Sortino ratio, and Treynor
ratio). Different evaluators may place different
importance on the different measures depend-
ing on the evaluator’s priorities (e.g., minimizing
volatility or minimizing the risk of large losses).
For example, an evaluator interested in a fund
that minimizes downside risk may place a greater
emphasis on downside deviation and Sortino ratio
than on the Sharpe ratio. Factor models of returns
can also be used to evaluate expected investment
returns (see, e.g., Fama and French, 1992, 1993,
2015; Carhart, 1997).

Quantitative analysis must be carefully designed
with scientific principles firmly in mind. Care
must be taken to choose appropriate benchmarks
against which to assess a fund’s quantitative fac-
tors. Unless the selected benchmark peer groups
or indices appropriately match the risks, invest-
ment objective, asset allocation, asset classes,
and management style (among other factors) of
the evaluated fund, any observed disparity in
quantitative metrics could be caused by inherent
differences between the fund and the benchmark,
as opposed to the skills of the fund manager (see,
e.g., Roll, 1978). In addition, the use of reason-
able peer groups over multiple time horizons, as
opposed to comparisons against a few options
over specific years, avoids potential hindsight
bias.

Fund evaluations should also consider expense
ratios and the nature of the services provided
by the TDF. As discussed above, these services
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include whether the underlying fund management
style is active versus passive, as well as the allo-
cations to asset classes and sub-asset classes. In
addition, evaluations should also consider any
non-investment services or features associated
with the fund. For example, many mutual funds
and CITs are available in multiple share classes. In
such instances, while all share classes are invested
in the same underlying portfolio, the share classes
may differ in other pertinent ways, including fees,
services, distribution channels, and investment
minimums.

4.2 Complications in evaluating TDFs

The evaluation of TDFs is complicated by the
heterogeneity discussed in Section 3. Given the
variation in TDF characteristics and correspond-
ing variation in risk profiles, it is often challenging
to identify a suitable peer group or benchmark
index against which to evaluate a particular TDF’s
historical returns.27

With respect to benchmark indices, while there
exist off-the-shelf benchmarks—such as the S&P
Target Date Indices, Morningstar Lifetime Allo-
cation Indices, and Dow Jones Target Date
Indices—because such indices are based on a spe-
cific asset allocation (usually the average asset
allocation of a set of surveyed TDFs), these
indices may not match the risks, asset classes,
asset allocations, and management style (among
other factors) of some or all of the vintages
of a particular TDF suite being evaluated. In
such cases, differences in returns between the
benchmark index and the TDF suite being eval-
uated may be attributable to differences in risk
and expected return profiles that are expected to
generate differences in returns, as opposed to
differences in managers’skills. Thus, while a sim-
ple comparison of a TDF suite’s realized returns
to those of off-the-shelf benchmarks may pro-
vide a point of reference, such comparisons are

usually insufficient to provide a precise quantita-
tive assessment.

The evaluation of TDFs’ performance relative
to benchmark indices is further complicated by
TDFs’ dynamic asset allocations (i.e., the shape
of the glide path as well as the asset allocation of
the fund at each point in the glide path), which
may mean that a TDF suite and its set of bench-
mark indices have similar asset allocations for
some vintages and dissimilar asset allocations
for other vintages. For example, as of December
2023, the John Hancock Lifetime Blend TDFs and
the PGIM TDFs both report the S&P Target Date
Indices as a benchmark in their prospectuses (as
well as custom benchmarks). Despite having the
same prospectus benchmark index, these TDFs
had very different equity allocations, and the mag-
nitude of these differences varied by vintage.28

In addition, TDF glide paths may change over
time such that an index that has risks compara-
ble to a particular TDF in one period may not
be an appropriate comparator in a later period.
The use of TAA further complicates benchmark
comparisons.

The need for plan sponsors to select TDFs at
the suite level adds further complication to eval-
uating TDFs that does not exist for evaluating
funds that invest in a single asset class, which
can be added to or removed from plans indepen-
dent of the decisions made for other funds. For
example, some vintages within a suite may have
relatively strong performance, while other vin-
tages within the same TDF suite have relatively
weak performance. If TDF vintages were evalu-
ated in isolation, a plan sponsor might prefer, for
example, the 2035 vintage of one TDF suite and
the 2030 vintage of another suite, a solution that
is unavailable in the marketplace.

4.3 Framework for evaluating TDFs

We now propose a framework for evaluating TDFs
that accounts for the heterogeneity in strategies
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and structures discussed above. Specifically, we
explain that the evaluation of whether TDFs are
economically reasonable involves two interre-
lated and essential elements. One element of the
evaluation seeks to identify the TDF suite’s invest-
ment objectives and the associated profile of risks
and expected returns, while the other element
involves evaluating the TDF manager’s ability to
implement these investment objectives. The first
assessment may be thought of as a consideration
of the strategies and goals of the TDF suite, while
the second may be thought of as a consideration of
the implementation of these strategies and goals.

4.3.1 Evaluating a TDF’s investment objectives
and associated profile of risk and
expected returns

To evaluate a TDF suite, it is important to first
review the investment objectives of the TDF
suite—for example, the relative focus on wealth
accumulation, capital preservation, downside risk
protection, inflation protection, and other objec-
tives, at different points on the glide path. Such
information is typically reported in documents
such as prospectuses (for mutual funds) and offer-
ing statements (for CITs), as well on the fund
advisor’s website.

An evaluation of a TDF should also evaluate
its glide path asset allocations relative to its
stated investment objectives. An analyst conduct-
ing such an assessment may consider, among
other things, the glide path’s allocations to risky,
high-return-seeking assets; the date at which the
terminal asset allocation is reached; and which
asset classes are used to diversify market risk.
An analyst may also assess the TDF’s glide path
allocation to various asset classes and sub-asset
classes, with its stated investment objectives in
mind. For example, a TDF with investment objec-
tives focused on inflation protection or diver-
sification might be expected to invest in asset

classes such as commodities, real estate, and
short-term Treasury Inflation-Protected Securi-
ties (TIPS) (see, e.g., Breheny and Cunniff, 2018;
Vanguard, n.d.; AllianceBernstein, 2021). It is
also relevant to understand whether the TDF man-
ager engages in TAA, and if so, the degree to
which the manager may deviate from the glide
path asset allocation and the specific objectives
for such TAA. Finally, to understand the TDF’s
investment objectives and associated profile of
risks and expected returns, it is important to iden-
tify whether the underlying funds are actively
managed, passively managed, or a blend of both.

4.3.2 Evaluating a TDF manager’s ability to
implement the TDF’s investment
objectives

The second element of evaluating a TDF suite is to
assess the TDF manager’s ability to implement the
TDF’s investment objectives. As discussed above
in Section 4.1, generally speaking, investment
professionals including plan investment consul-
tants, as well as academics, conduct holistic
assessments of a range of qualitative and quanti-
tative factors to evaluate the likelihood that TDFs
will provide an attractive combination of risk
and expected returns at a reasonable cost. In
other words, TDF performance evaluation is not
restricted to evaluating historical returns relative
to benchmarks. It is also appropriate to consider a
variety of performance measures that incorporate
risk and return metrics over various time periods,
as well as qualitative considerations.29

4.3.2.1 Qualitative factors

Section 4.1 discusses qualitative factors that
investment professionals and academics may con-
sider in evaluating investment funds. With respect
to TDFs specifically, qualitative factors may also
include the particular TDF manager’s experience

Journal Of Investment Management First Quarter 2026



Target Date Funds: An Analysis of Strategies and Performance 27

in managing TDFs, other multi-asset class portfo-
lios, and/or other funds-of-funds; the experience
and quality of the underlying fund managers;
the reputation of the TDF manager; the credibil-
ity of the TDF manager’s glide path philosophy
(including the TDF manager’s philosophy of par-
ticipant savings behavior and how that behavior
may change over time, views on longevity risk,
risk aversion, market expectations, etc.); and the
choice of asset classes to achieve diversification
goals. As with all investment fund evaluations,
assessing difficult-to-measure qualitative factors
often involves sophisticated judgment.

4.3.2.2 Quantitative factors

Plan fiduciaries, consultants, and industry ana-
lysts often compare the historical returns of
investment funds, including TDFs, relative to
benchmark indices and peer groups. As we dis-
cuss above, the meaningfulness of the information
provided by such comparisons is determined in
part by the extent to which the risk and expected
return profile of the benchmark index or peer
funds are similar to the investment objectives
of the funds being evaluated.30 As we discuss
below, the dynamic asset allocation of TDFs and
the heterogeneity across TDFs complicate the
identification of appropriate benchmark indices
and peer groups for evaluating TDFs, and it is
important to select benchmark indices and/or peer
groups that appropriately represent relevant TDF
characteristics, such as glide path structure and
investment objectives.

4.3.2.2.1. The use of benchmark indices
In the context of a TDF suite, comparisons of per-
formance to benchmark indices involve a suite
of benchmark indices that consist of a differ-
ent vintage index for each TDF vintage. As
discussed in the paragraphs that follow, while
there exist off-the-shelf TDF indices, the use

of custom benchmark indices is also common.
Off-the-shelf TDF indices include the S&P Tar-
get Date Indices (which include the S&P Target
Date Indices, S&P Target Date Through Indices,
and S&P Target Date To Indices), Morningstar
Lifetime Allocation Indices, and the Dow Jones
Target Date Indices. Among other things, it is
important that the benchmark indices used to
evaluate TDFs match the TDFs’ intended rela-
tive focus on minimizing various risks versus
capturing upside returns. Reflecting these differ-
ences, Morningstar provides multiple versions of
its Lifetime Allocation Indices, each associated
with different relative risks (e.g., conservative,
moderate, aggressive) “to provide appropriate
target date risk tracks based on an individual’s
risk capacity and risk preference” (Morningstar,
2015).

S&P has distinct indices for to-retirement and
through-retirement TDFs, reflecting that TDFs
with to-retirement glide paths generally have dif-
ferent investment objectives and risk profiles than
TDFs with through-retirement glide paths (as dis-
cussed above). Other indices are designed based
on a single glide path structure. For example, the
Dow Jones and Morningstar target date indices
are based on through-retirement glide paths
(S&P Dow Jones Indices, 2023; Morningstar,
2015).

Table 5 replicates a 2017 Morningstar study
that identified the published primary prospectus
benchmarks of mutual fund TDFs. Morningstar
reported that its analysis shows “the lack of
uniformity in published benchmarks” for TDFs
and “the low adoption rate of industry accepted
target maturity benchmarks” (Idzorek and Mari-
nescu, 2017). And, many large TDFs, including
the Fidelity Freedom Funds, Vanguard Target
Retirement Funds, and BlackRock LifePath Index
Funds, report comparisons of the funds’returns to
a set of custom composite secondary benchmarks
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Table 5 Frequency of mutual fund TDFs using
primary prospectus benchmarks in 2017.a

Percent of
TDFs using

Primary prospectus benchmark benchmark

S&P Target Date Indices 39
Morningstar Lifetime Allocation 7

Indices
Dow Jones Target Date Indexes 1
Blended Benchmark 19
S&P 500 14
No Listed Primary Benchmark

in Morningstar 9
Other31 12
aIdzorek and Marinescu (2017), p. 2. Amounts do not sum to
100% due to rounding.

in their prospectuses. A benefit of such custom
composite indices is that they provide a bench-
mark return that closely reflects the expected
risks associated with the asset allocation of the
TDF being studied. Nonetheless, there are some
limitations to using custom composite bench-
mark indices. For example, when the asset allo-
cation of a custom composite index is based
on a TDF’s asset allocation, a comparison of
the TDF’s performance relative to the custom
composite benchmark will not provide informa-
tion on how the choice of the asset allocation
affected portfolio returns. That is, in this situation,
the asset allocation decision must be evaluated
separately.

4.3.2.2.2. The use of comparator groups as
benchmarks
Groups of “comparator” or “peer” funds are often
used to evaluate an investment fund’s perfor-
mance relative to other funds—by ratings firms
such as Morningstar or Lipper, as well as by
leading investment consultants. While the forma-
tion of peer groups can be relatively straightfor-
ward for funds that share a common investment

objective and strategy that correspond to an
easily identifiable characteristic, such as a Lip-
per Classification or Morningstar Category, for
TDFs, Lipper Classifications and Morningstar
Categories only differentiate funds by target vin-
tage, and, as a result, these classifications do
not control for many important differences that
are expected to affect a TDF’s performance.
These differences include differences in invest-
ment objectives, SAAs, glide path structures, the
extent to which a TDF uses actively managed or
passively managed funds, the use and objectives
of TAA, investment fund structure, and more.
Thus, TDF peer groups based solely on Lipper
Classifications or Morningstar Categories may
include substantially disparate funds and not ade-
quately control for factors that affect the fund’s
risk and expected return profiles.

There is judgment involved in determining the
peer group size. The construction of a peer group
involves a tradeoff between identifying a suffi-
cient number of comparators such that the results
are not driven by idiosyncrasies of a small num-
ber of funds versus identifying comparators with
sufficiently similar attributes. For some TDFs,
there may not be a sufficiently large number of
comparators with similar attributes to create peer
groups that will provide meaningful information
about a TDF manager’s ability to achieve its
investment objectives.

Although there is no single appropriate approach
to identifying appropriate TDF comparators, one
may apply screens to attempt to identify a com-
parison group of TDF suites. For example, to
identify peers for a mutual fund TDF that invests
primarily in actively managed underlying funds
and has a through-retirement glide path, one could
restrict the peer groups to matching vintages of
other TDF mutual funds with through-retirement
glide paths and that invest primarily in actively
managed underlying funds. In some situations, it
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may be appropriate to apply additional screens to
identify a more similar peer group. For example,
some plan consultants group TDFs by whether
their glide path asset allocations are conservative,
moderate, or aggressive.

4.3.3 Do multiple comparisons over
multiple periods

For all investment funds, including TDFs, evalu-
ations of historical performance should generally
consider multiple measures of returns, risk, and
risk-adjusted returns, and such comparisons are
generally most informative when performed over
multiple time periods, including longer-term peri-
ods that potentially cover a full market cycle.
The use of multiple periods is generally infor-
mative because the relative, as well as absolute,
performance of funds changes with time-varying
market conditions (see, e.g., Moskowitz, 2000;
Kosowski, 2011; Avramov and Wermers, 2006;
Banegas et al., 2013), and because the effect
of unforeseeable events (such as a stock market
“boom” or “bust”) on fund returns often over-
whelms the effect of fund manager skills on the
observed performance over shorter periods that do
not span a full market cycle. The focus on longer-
term returns is also consistent with the design of
TDFs as long-term investments.

Given the long-term nature of TDFs, which are
designed to serve as investors’ entire retirement
portfolio over their lifetimes, it is particularly
important to evaluate TDF performance over
longer horizons. While this is clear with a TDF
vintage with, for example, a target date 40 years
in the future, it is also true for a “shorter-dated”
TDF, given that TDF designers generally assume
that many plan participants will remain with the
vintage long after retirement. In fact, both aca-
demic and industry research find that actively
managed funds that ultimately outperform their
benchmarks often experience a long stretch of

underperformance (see, e.g., Tidmore and Hon,
2021; Kowara and Kaplan, 2018).

Many professionals also assess past TDF returns
over shorter historical periods. While such peri-
ods generally contain limited information on the
long-term outlook for a TDF, the information
can be useful in assessing whether outcomes are
consistent with the articulated strategy of a TDF
provider or changes in an investment strategy.

4.3.4 Performance attribution to evaluate the
underlying drivers of TDF performance

In many situations, particularly given the lack
of perfect benchmarks, it is useful to understand
why a TDF’s historical returns differed from the
returns of a benchmark index or peer group. In
such situations, performance attribution analysis
can be used to quantify various factors’ contribu-
tions to a fund’s absolute or relative returns.32 In
the case of TDFs, relative performance attribu-
tion may be used to quantify how SAA, selection
of underlying funds, and TAA (if applicable and
data permitting) contributed to the realized dif-
ference between a TDF’s returns and those of a
benchmark index (or of another fund).

For example, Figure 3 shows an example attribu-
tion analysis assessing the extent to which asset
allocation and the selection of underlying funds
explain the differences between the 2023 returns
of the 2030 vintages of the BlackRock LifePath
Index Funds and Vanguard Target Retirement
Funds. Specifically, the analysis disaggregates
the quarterly differences between the returns of
the BlackRock LifePath Index 2030 Fund and
the Vanguard Target Retirement 2030 Fund into
(1) the asset allocation effect,33 (2) the selec-
tion effect,34 and (3) the interaction effect.35,36

In 2023, the BlackRock LifePath Index 2030
fund’s net return was approximately 1.45 per-
centage points lower than the Vanguard Target
Retirement 2030 fund’s net return. The attribution
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Figure 3 BlackRock LifePath Index 2030 fund attribution analysis relative to the Vanguard Target Retirement
2030 fund. January 2023–December 2023.

Source: Morningstar Direct.

analysis shows that the majority of this return
difference resulted from differences in asset allo-
cation (−1.37 percentage points), compared to
the selection effect (0.7 percentage points) and
interaction effect (−0.14 percentage points).

4.3.5 Comparison of ex post asset class returns
to ex ante expected returns

At times, to help identify potential drivers of ex
post TDF performance, it can be useful to use data
on industry capital market assumptions to com-
pare ex ante expectations of returns in each asset
class underlying a particular TDF, compared to ex
post realized returns. This type of analysis may
be useful for understanding the extent to which
unexpected events as opposed to manager skill
and impacted realized returns. For example, Hori-
zon’s annual Survey of Capital Market Assump-
tions provides information on average 10-year
expected returns for various asset classes based on
a survey of investment advisors (Horizon Actu-
arial, n.d.). By comparing these forward-looking

expectations of asset class returns to actual real-
ized returns, one can identify which asset classes
underlying a TDF deviated from market expec-
tations and unexpectedly impacted ex post per-
formance. For example, Horizon’s 2014 Survey
of Capital Market Assumptions reported an aver-
age expected 10-year return for U.S. large cap
equity of 7.4 percent per year (Horizon Actuar-
ial, 2014). However, we now know that large cap
stocks had higher than expected returns over this
period, with the S&P 500 Index realizing com-
pound annual returns of 13.1% over the period
from 2015 through 2024. Thus, in hindsight, over
this period, TDFs with relatively large allocations
to U.S. benefited from the higher than expected
returns to this asset class.

5 Conclusion

In this paper, we have described the structure of
the TDF industry, with an emphasis on the design
and implementation of TDFs, as well as guidance
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in evaluating these aspects of TDFs. We recom-
mend that any assessment of a TDF suite should
be focused on two broad questions. First, are the
strategy and goals of the TDF suite appropriate
for the targeted clientele (the end investors)? Such
an assessment should consider many aspects that
inform about the quality of the TDF’s strategies
and goals, from the shape of the glide path (the
SAA schedule) to the asset allocation schedule
embedded in the glide path.

And, second, is the TDF provider capable of
implementing these strategies and goals? This
second assessment should include an analysis of
the research capabilities of the investment advi-
sor, the strategic allocations to sub-asset classes
throughout the glide path, the use of TAA, the
experience of TDF managers, the choice of a
to- versus through-retirement glide path, and
the use of active versus passive management
by the underlying investment managers. Clearly,
the evaluation of TDFs is complex and must
be conducted with a large toolkit of scientific
approaches.

1 This amount is limited to mutual funds and CITs. As
such, the amount understates total TDF assets. For
example, this amount excludes the L Funds which were
created for the Thrift Savings Plan, which, as of Decem-
ber 31, 2023, totaled $205.3 billion in assets. (Thrift
Savings Plan, 2024).

2 The investment industry often refers to a single TDF
investment offered within a given TDF solution—e.g.,
the Fidelity Freedom 2055 Fund (FDEEX), which is
aimed at an individual who will turn age 65 during or
near the year 2055—as a “vintage,” and the entire bun-
dle of TDF investments across different retirement ages,
e.g., the Fidelity Freedom Funds, as a “suite.” In this
paper, we often use the term “TDF” to refer to an entire
TDF suite (i.e., all vintages in that particular TDF suite).

3 TDFs are an investment solution that draws heavily on
the research on SAA (e.g., Campbell andViceira, 2002).

4 While the marketplace often refers to competing TDFs
with similar characteristics as “peers,” the large amount

of heterogeneity among TDFs—even among any pair
of TDFs—generally renders the concept of peers
imprecise. Here, we refer to “comparators” for TDFs
with similar characteristics; nevertheless, we sometimes
use the term “peers” or “peer groups” in this paper to
conform to industry terminology while recognizing the
limitations of the usage of those terms.

5 Mitchell and Utkus (2021) estimate that adopting low-
cost TDFs may raise expected retirement wealth by 50%
over a 30-year saving horizon.

6 These findings are related to the literature on indi-
viduals’ behavioral biases towards “naïve diversifica-
tion,” or “the 1/n rule,” in which individuals tend
to simply divide their contributions evenly among all
n options available in their retirement savings plan
menu (see, e.g., Benartzi and Thaler, 2001, 2007);
as well as how setting better selections as defaults
can move participants away from suboptimal deci-
sions (see, e.g., Thaler and Benartzi, 2004; Thaler and
Sunstein, 2008). These papers provided some of the
groundwork for the passage of the Pension Protection
Act of 2006 that increased automatic enrollment into
employer-sponsored DC plans, and promoted the inclu-
sion of TDFs as QDIAs (U.S. Department of Labor,
2006).

7 As we will discuss later in this paper, this terminal asset
allocation can occur either at the target retirement date
or years after that date—depending on the glide path
design.

8 Hedging inflation risk carries increased importance
as one approaches retirement—since the potential for
wages to compensate for inflation is diminished.

9 Some DC plans offer customized multi-manager TDFs
that allow plans to customize their glide path and to
use different managers for different investment strate-
gies. Customized TDFs are often offered under a “white
label,” under which the fund is given a generic name
(e.g., “Lifecycle 2030 Fund”). Morningstar Direct data
and the statistics reported in this paper do not include
information on such customized TDFs.

10 The PPA was signed into law in 2006 and “directed
the Department of Labor to issue a regulation to assist
employers in selecting default investments. . . . The
Department [of Labor] issued a proposed regulation on
September 27, 2006,” and “the Department’s Employee
Benefits Security Administration promulgated the final
regulation on October 24, 2007.” The final rule went
into effect on December 24, 2007 (see U.S. Department
of Labor, 2007, 2008).
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11 Research conducted by the U.S. Department of
Labor before the passage of the PPA suggested
that approximately one-third of workers did not
“participate in their employers’ 401(k)-type plans” and
that automatic enrollment plans “could reduce this rate
to less than 10%” and significantly increase retirement
savings (see U.S. Department of Labor, 2008).

12 Investors, including those in DC retirement plans,
widely vary with respect to their investment objectives
and risk preferences (see, e.g., Bucciol and Miniaci,
2011). For example, some investors may focus primar-
ily on wealth accumulation, while others may be most
concerned with avoiding large losses in their retirement
accounts. Given this large variation in investor pref-
erences, it is not surprising that fund managers have
created TDFs with a range of expected returns and risks
through their varying glide path shapes and choices of
asset allocation and other characteristics. Differences
in capital market assumptions and strategy choices also
contribute to this heterogeneity.

13 Risk here refers to market risk. It is important to note that
higher allocations to bonds may increase other types of
risk, such as inflation risk, interest rate risk, or longevity
risk.

14 Another important behavioral risk is “abandonment
risk,” which is the risk that an investor will leave a TDF
(or stop contributing to it) upon the realization of an
especially poor period of returns.

15 Based on data from Figure 1, as reported by Morn-
ingstar Direct as of August 2024, approximately 65%
of all mutual funds have through-retirement glide paths,
while the other 35% have to-retirement glide paths
(Morningstar Direct).

16 Some academic studies in the literature propose that
increasing risk exposure during retirement is suitable
for some populations (see, e.g., Pfau and Kitces, 2014,
p. 1). We are not aware of any TDFs with glide paths
that increase risk after retirement.

17 Including real estate and commodities in TDFs provides
additional diversification across asset classes, and this
additional diversification can allow TDFs to limit risk
across a variety of market conditions while maintaining
exposure to investments with higher expected returns
(Drew et al., 2015; Antonelli, 2018).

18 The Black–Litterman Model is an example of an
approach that generates “market views” used in design-
ing a SAA scheme (see Black and Litterman, 1991,
1992).

19 For example, a manager might penalize potential glide
paths that fall substantially short of providing sufficient
income during retirement and/or consider the effects
of potential risks that could arise over the long-term,
such as another global financial crisis. The manager
may also consider potential changes in investor behav-
ior, for example, a change in the proportion of investors
who exit the TDF at the target date or sometime there-
after. These and many other design considerations are
important elements in a manager’s glide path design
process.

20 Some investors (especially DC plan sponsors) may wish
to create a custom TDF that is not tied to using pre-
existing TDF funds and their glide paths. According to
the Callan Institute, as of 2022, among the surveyed
plans that used TDFs, 8% used a custom TDF strategy
(Callan Institute, 2023). Whether the selected TDF suite
is a custom TDF or an “off-the-shelf” TDF suite, the
glide path asset allocation decision typically involves
factors such as: (i) the appropriate tradeoff between risk
and expected return for participants of specific ages,
(ii) how the tradeoff between risk and expected returns
should vary with age, and (iii) whether a to- versus
through-retirement glide path is more appropriate for
plan participants.

21 For example, a 2015 survey conducted by the Callan
Institute reports that approximately 59% of TDFs allow
“some degree of tactical management in their disclo-
sure documents” (Callan Institute, 2015). Similarly,
according to Morningstar, as of 2014, 13 of the 22 TDF
suites covered “have varying levels of lattitude [sic] to
opportunistically change their series’ shorter-term asset
allocations” (Morningstar, 2014).

22 To keep the funds consistent with Table 1, the table
focuses on the 10 largest TDF providers based on assets
invested in TDFs as of December 31, 2023. However,
the data on Average Expense Ratio of Lowest Fee Share
Class and Percent in Active Underlying Funds are as
of 2018, as this is the last date for which Morningstar
reported these data.

23 For example, mutual funds are regulated by the SEC, are
subject to SEC disclosure and reporting rules, and are
overseen by a board of mutual fund directors. In con-
trast, CITs are regulated by the Office of the Comptroller
of the Currency (OCC) or state banking agencies and
do not have to comply with SEC filing requirements,
including the requirement to file prospectuses, proxy
statements, and statements of information, and are
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not required to report to a board of directors. These
differences in regulatory structures are often cited as
a reason that CITs often have lower fees than mutual
funds. In addition, CITs are offered only to certain
qualified retirement plans, whereas mutual funds are
available to most retirement plans as well as the general
public. CITs also may offer more flexibility in pricing,
allowing for the potential of plan-specific custom pric-
ing (Keim, 2021, pp. 1–2; Putnam Investments, 2023,
p. 1; State Street Global Advisors, 2023, pp. 1–4). As
another example, SEC regulations prevent mutual funds
from lending more than 33.33% of a fund’s total assets
(specifically, Section 18(f)(1) of the Investment Com-
pany Act of 1940), whereas CITs have more flexibility
with respect to securities lending (see, e.g., Winkler
and Hagen, 2023). The extent to which a TDF engages
in securities lending may impact fund returns and an
evaluation of performance.

24 While the goal of SAA and TAA is to forecast future
returns using market conditions and forecasted condi-
tions, such forecasts have a large amount of uncertainty
embedded in them. An example can be drawn from the
Black–Litterman Model, where investors create “mar-
ket views”—which have expected returns, standard
deviation of returns, and correlations of returns spec-
ified with uncertainty. This uncertainty recognizes that
randomness has a huge effect on the returns of even
well-designed investment strategies.

25 See Fischer and Wermers (2012) for an extensive discus-
sion of performance assessment and attribution analysis.

26 The importance of qualitative fund characteristics is
demonstrated by the focus that independent third-party
investment research companies, as well as large plan
consultants, place on such attributes (see, e.g., Pensions
and Investments Research Center Database, 2023; Mer-
cer FundWatch, 2021; Peyton, 2018; Morningstar, n.d.;
Willis Towers Watson, n.d.; Aon, n.d.; RVK, n.d.).

27 TDF suites consist of multiple funds (vintages), each of
which has its own returns stream to be analyzed, and
our discussion of benchmark indices and peer groups in
this section generally refers to sets of benchmark indices
and sets of peer groups that correspond to each vintage.

28 For example, as of December 2023, the John Han-
cock 2060 Lifetime Blend fund’s equity allocation was
approximately 93%, while the PGIM Target Date 2060
fund’s equity allocation was approximately 88% (a dif-
ference of 5 percentage points). In contrast, as of the
same year, the John Hancock 2030 Lifetime Blend

fund’s equity allocation was approximately 63%, while
the PGIM Target Date 2030 fund’s equity allocation
was approximately 48% (a difference of 15 percentage
points).

29 Importantly, return underperformance of a TDF suite,
relative to its benchmark or the median of its
comparators, is not necessarily indicative of poor
quality—if it is the result of a well-reasoned strategy
that, ex ante, provided an attractive risk-expected return
outcome. In fact, this is a chief reason why quantitative
metrics should not be used in isolation to judge TDF
quality.

30 In some situations, the choice of benchmark indices is
limited to broad-based market indices, and such compar-
isons often provide little information about how a TDF
performed relative to its investment objective. For exam-
ple, the SEC requires the mutual fund prospectuses,
annual reports, and semi-annual reports to compare
a fund’s 10-year performance to a broad-based secu-
rities market index (see, e.g., Item 27A(d)(2)(ii) of
Form N-1A in United States Securities and Exchange
Commission, n.d.). While mutual fund prospectuses
and annual reports are required to include a primary
benchmark that is a broad-based securities market index,
mutual funds may also include a secondary benchmark
index that is “more narrowly based. . . that reflect[s] the
market sectors in which the Fund invests.” (Instruction
(7) to Item 27A(d)(2)(iii) in United States Securities
and Exchange Commission, n.d.). Similarly, the Depart-
ment of Labor requires participants in ERISA governed
DC plans to receive comparisons of historical invest-
ment performance relative to a broad-based securities
market index benchmark. (U.S. Department of Labor,
2010). More recently, the passage of the SECURE
2.0 Act in December 2022 requires that the Depart-
ment of Labor issue regulations within two years after
the enactment of the SECURE 2.0 Act providing that
“the administrator of a plan may...use a benchmark that
is a blend of different broad-based securities market
indices. . .” for default asset allocation funds like TDFs
(U.S. Department of Labor, 2023, p. 54513).

31 Other primary prospectus benchmarks included BarCap
US Aggregate Bond, Russell 1000, MSCI AC World,
MSCI US Broad Market, S&P Global BMI, BBgBarc
US Universal TR USD, and Russell 3000.

32 As discussed above, factor models of returns can also be
used to evaluate expected investment returns. To illus-
trate, we have applied the Fama and French five-factor
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model (Rm-Rf, Small Minus Big, High Minus Low
Book-to-Market, Term Spread, and Default Spread fac-
tors) to the monthly returns of the 2025 vintages of the
41 mutual fund TDF suites for which data were avail-
able over the period from 2019 through 2023 (Fama
and French, 1993). Our results (untabulated) show that,
while none of the TDFs had statistically significant
alphas, coefficient estimates vary widely across the
funds. This variation is consistent with the TDFs hav-
ing different risk profiles, and reinforces our above
discussion that emphasizes that simple quantitative
comparisons across different TDF suites—including the
application of multi-factor models—are of limited value
in assessing ex-ante quality.

33 In this example, the asset allocation effect is calcu-
lated as the returns of a hypothetical portfolio that
had the same asset class weights as the BlackRock
LifePath Index 2030 fund but that invested in the under-
lying funds of the Vanguard Target Retirement 2030
fund (“ReweightedVanguard 2030 Portfolio”) minus the
returns of the Vanguard Target Retirement 2030 fund.
The BlackRock LifePath Index 2030 fund had underly-
ing real estate, TIPs, and cash funds, but the Vanguard
Target Retirement 2030 fund did not. For these three
asset classes (real estate, TIPS, and cash funds), Black-
Rock’s underlying fund benchmarks were used (FTSE
EPRA Nareit Developed TR, ICE US Treasury Infla-
tion Linked TR, and Morningstar USD 1M Cash TR,
respectively).

34 In this example, the selection effect is calculated as the
returns of a hypothetical portfolio that had the same
asset class weights as the Vanguard Target Retirement
2030 fund but that invested in the underlying funds of
the BlackRock LifePath Index 2030 fund (“Reweighted
BlackRock LifePath Index 2030 Portfolio”) minus the
returns of the Vanguard Target Retirement 2030 fund.
The Vanguard Target Retirement 2030 fund had an
underlying international fixed income fund, but the
BlackRock LifePath Index 2030 fund did not. For this
asset class, Vanguard’s underlying fund benchmark was
used (Bloomberg Gbl Agg xUSD Fl Aj RIC TR HUSD).

35 In this example, the interaction effect is calculated
as (BlackRock LifePath Index 2030 fund return +
Vanguard Target Retirement 2030 fund return) –
(Reweighted Vanguard 2030 Portfolio return +
Reweighted BlackRock 2030 Portfolio return).

36 This analysis is based on the TDF’s respective SAA. As
such, this analysis does not include any TAA effects.

References

Adams, N. (2010). “AB Adds Volatility Management
to Target-Date Offerings,”Planadviser. https://www.plan
adviser.com/ab-adds-volatility-management- to- target-
date-offerings/.

AllianceBernstein. (2021). Is Your Target-Date Fund Pro-
viding Enough Inflation Protection? https://www.alliance
bernstein.com/corporate/en/insights/retirement-insights/
is-your- target-date-fund-providing-enough-inflation-
protection.html.

Antonelli, A. M. (2018). “The Evolution of Target Date
Funds: Using Alternatives to Improve Retirement Plan
Outcomes,” Georgetown University Center for Retire-
ment Initiatives Policy Report, 19-01.

Antonelli, A. M. (2022). “Can Asset Diversification &
Access to Private Markets Improve Retirement Income
Outcomes?,” Georgetown University Center for Retire-
ment Initiatives in conjunction with WTW (Willis Towers
Watson).

Antonelli, A. M. (2023). “Has the Lack of Asset Diver-
sification in DC Retirement Plans Been a Costly
Missed Opportunity?” Georgetown University Center
for Retirement Initiatives in conjunction with CEM
Benchmarking.

Aon. (n.d.). Core Services, Performance Evaluation.
https://www.aon.com / human - capital - consulting / retire
ment/investment-consulting/core-services/performance-
evaluation.jsp\.

Arnott, R. D., Sherrerd, K. F., and Wu, L. (2013).
“The Glidepath Illusion. . . and Potential Solutions,” The
Journal of Retirement 1, 13–28.

Avramov, D. and Wermers, R. (2006). “Investing in
Mutual Funds when Returns are Predictable,” Journal of
Financial Economics 81, 339–377.

Balduzzi, P. and Reuter, J. (2019). “Heterogeneity in Target
Date Funds: Strategic Risk-Taking or Risk Matching?,”
The Review of Financial Studies 32, 300–337.

Banegas, A., Gillen, B., Timmermann, A., and Wermers,
R. (2013). “The Cross Section of Conditional Mutual
Fund Performance in European Stock Markets,” Journal
of Financial Economics 108, 699–726.

Benartzi, S. and Thaler, R. H. (2001). “Naive Diversifi-
cation Strategies in Defined Contribution Saving Plans,”
American Economic Review 91, 79–98.

Benartzi, S. and Thaler, R. H. (2007). “Heuristics and
Biases in Retirement Saving Behavior,” Journal of Eco-
nomic Perspectives 21, 81–104.

Journal Of Investment Management First Quarter 2026



Target Date Funds: An Analysis of Strategies and Performance 35

Black, F. and Litterman, R. (1991). “Asset Allocation Com-
bining Investor Views with Market Equilibrium,” Journal
of Fixed Income 1, 7–18.

Black, F. and Litterman, R. (1992). “Global Portfolio
Optimization,” Financial Analysts Journal 48, 28–43.

BlackRock. (2014). “Reexamining ‘To Versus Through’
New Research Into An Old Debate.”

Breheny, A. and Cunniff, J. (2018) “Target-Date Funds:
Improving Diversification with Direct Real Estate,”
TIAA-CREF Asset Management.

BrightScope and Investment Company Institute. (2022).
“The BrightScope/ICI Defined Contribution Plan Profile:
A Close Look at 401(k) Plans, 2019.”

BrightScope and Investment Company Institute. (2023a).
“The BrightScope/ICI Defined Contribution Plan Profile:
A Close Look at 401(k) Plans, 2020.”

BrightScope and Investment Company Institute. (2023b).
“The BrightScope/ICI Defined Contribution Plan Profile:
A Close Look at ERISA 403(b) Plans, 2019.”

Brown, D. C. and Davies, S. (2023). “Off Target: On
the Underperformance of Target-Date Funds,” SSRN
Working Paper.

Browne, E., Pedersen, N. K., and Sapra, S. (2022).
“PIMCO Updates its 2022 Glide Path for Target Date
Funds.” VettaFi. https://www.advisorperspectives.com/
commentaries/2022/03/11/pimco-updates-its-2022-glide-
path-for-target-date-funds.

Bucciol, A. and Miniaci, R. (2011). “Household Portfolios
and Implicit Risk Preference,” Review of Economics and
Statistics 93, 1235–1250.

Callan Institute. (2012). “2012 Defined ContributionTrends
Survey.”

Callan Institute. (2015). “Target Date Funds: Finding the
Right Vehicle for the Road to Retirement.”

Callan Institute. (2023). “2023 Defined ContributionTrends
Survey.”

Campbell, J. Y. and Viceira, L. M. (2002). Strategic Asset
Allocation: Portfolio Choice for Long-term Investors,
Oxford University Press.

Carhart, M. M. (1997). “On Persistence in Mutual Fund
Performance,” The Journal of Finance 52, 57–82.

Chang, C. E., Krueger, T. M., and Wrolstad, M. A. (2017).
“The Impact of Costs on Recent Target Date Fund Per-
formance,” The Journal of Investment Management 15,
4–19.

Chen, A., Mereu, C., and Stelzer, R. (2015). “Target
Date Funds: Marketing or Finance?” SSRN Working
Paper.

Clark, R. L. and Mitchell, O. S. (2020). “Target Date
Defaults in a Public Sector Retirement Saving Plan,”
Southern Economic Journal 86, 1133–1149.

Copeland, C. (2009). “Use of Target-Date Funds in 401 (k)
Plans, 2007,” EBRI Issue Brief.

Dhillon, J., Ilmanen, A., and Liew, J. (2016). “Balanc-
ing on the Life Cycle: Target-Date Funds Need Better
Diversification,” The Journal of Portfolio Management
42, 12–27.

Donaldson, S., Kinniry, F., Maciulis, V., Patterson, A., and
Di-Joseph, M. (2019). “Vanguard’s Approach to Target-
Date Funds,” Vanguard Research.

Drew, M. E., Walk, A. N., and West J. (2015). “Conditional
Allocations to Real Estate: An Antidote to Sequencing
Risk in Defined Contribution Retirement Plans,” The
Journal of Portfolio Management 41, 82–95.

Duarte, V., Fonseca, J., Goodman, A. S., and Parker.
J. A. (2022). “Simple Allocation Rules and Optimal
Portfolio Choice Over the Lifecycle,” NBER Working
Paper.

Elton, E. J., Gruber, M. J., De Souza, A., and Blake,
C. R. (2015). “Target Date Funds: Characteristics and
Performance,” The Review of Asset Pricing Studies 5,
254–272.

Erickson, H., and Cunniff, J. (2015). “‘To’ versus
‘Through’: The Great Glidepath Debate,” TIAA-CREF.

Estrada, J. (2014). “The Glidepath Illusion: An Interna-
tional Perspective,” The Journal of Portfolio Management
40, 52–64.

Estrada, J. (2020). “Target-Date Funds, Glidepaths, and
Risk Aversion,” SSRN Working Paper.

Fama, E. F. and French K. R. (1992). “The Cross-Section
of Expected Stock Returns,” Journal of Finance 47, 427–
465.

Fama, E. F. and French K. R. (1993). “Common Risk Fac-
tors in the Returns on Stocks and Bonds,” Journal of
Financial Economics 33, 3–56.

Fama, E. F. and French K. R. (2015). “A Five-Factor Asset
Pricing Model.” Journal of Financial Economics 116,
1–22.

Faria, M. C. (2021). “An Examination of Target Date Fund
Glidepath Construction,” SSRN Working Paper.

Fischer, B. R. and Wermers, R. (2012). Performance Eval-
uation and Attribution of Security Portfolios. Elsevier
Press.

Gabudean, R. C. (2015). “Evaluating Target-Date Port-
folios: A Practical Approach to Building Family-Wide
Measures,” The Journal of Retirement 3, 80.

First Quarter 2026 Journal Of Investment Management



36 D. Lee Heavner et al.

Gabudean, R., Gomes, F., Michaelides, A., and Zhang Y.
(2021). “On Optimal Allocations of Target-Date Funds,”
The Journal of Retirement 9, 58–79.

Gabudean, R. C. and Weiss, R. A. (2019). “How to Evaluate
Target-Date Funds: A Practical Guide,” The Journal of
Retirement 66, 68–81.

Gomes, F., Michaelides, A., and Zhang,Y. (2022). “Tactical
Target Date Funds,” Management Science 68, 3047–
3070.

Hansell, S. (1994). “Wells Fargo to Offer Funds
Designed for Baby Boomers.” The New York Times.
https://www.nytimes.com/1994/03/14/business /wells-
fargo-to-offer-funds-designed-for-baby-boomers. html.

Horizon Actuarial. (n.d.). Survey of Capital Market
Assumptions. https://www.horizonactuarial.com/survey-
of-capital-market-assumptions.

Horizon Actuarial. (2014). Survey of Capital Market
Assumptions.

Idzorek, T. and Marinescu, L. (2017). “Selecting a Target-
Date Benchmark,” Morningstar.

Idzorek, T., Stempien, J., and Voris, N. (2013). “Bait and
Switch: Glide Path Instability,” The Journal of Investing
22, 74–82.

Investment Company Act of 1940. https://www.govinfo.
gov/content/pkg/COMPS-1879/pdf/COMPS-1879.pdf.

Investment Company Institute. (2024). Quick Facts on Tar-
get Date Funds. https://www.ici.org/system/files/2024-
10/quick-facts-tdfs.pdf.

Johnson, W. F. and Kanuri, S. (2018). “Is Target-Date
Mutual Fund Underperformance Rational?” The Journal
of Investing 27, 87–97.

Johnson, W. F., and Yi, H. (2017). “Do Target Date Mutual
Funds MeetTheirTargets?” Journal ofAsset Management
18, 566–579.

Keim, C. (2021). “Collective Investment Trusts as Invest-
ment Options in Qualified Plans,” T. Rowe Price Insights
Whitepaper.

Kosowski, R. (2011). “Do Mutual Funds Perform When
it Matters Most to Investors? U.S. Mutual Fund Per-
formance and Risk in Recessions and Expansions,” The
Quarterly Journal of Finance 1, 607–664.

Kowara, M. and Kaplan, P. (2018). “How Long
Can a Good Fund Underperform?” Morningstar,
https://www.morningstar.com/financial-advice/how-long-
can-good-fund-underperform.

Levy, M. and Levy, H. (2022). “Exponential Glide
Paths,” The Journal of Investment Management 20,
25–36.

McDonald, R. L., Richardson, D. P., and Rietz, T. A.
(2019). “The effect of default target date funds on retire-
ment savings allocations,” TIAA Institute, Research
Dialog.

Mercer FundWatch. (2021). Institutional-Quality Invest-
ment Fund Ratings For Investors. https://www.mercer.
com/en-sg/solutions/ investments/mercerinsight / fund
watch/.

Mitchell, O. S. and Utkus, S. P. (2021). “Target-Date Funds
and Portfolio Choice in 401 (k) Plans,” Journal of Pension
Economics & Finance 21, 519–536.

Morningstar. (2010). “Target-Date Series Research Paper:
2010 Industry Survey.”

Morningstar. (2014). “2014 Target-Date Series Research
Paper.”

Morningstar. (2015). “Construction Rules for Morningstar
Asset Allocation Index Family.”

Morningstar. (2016). “The Morningstar Category Classifi-
cations.”

Morningstar. (2017). “2017 Target-Date Fund Landscape.”
Morningstar. (2018). “2018 Target-Date Fund Landscape.”
Morningstar. (2019). “2019 Target-Date Fund Landscape.”
Morningstar. (2022). “2022 Target-Date Strategy Land-

scape.”
Morningstar. (2023). “Target-Date Strategy Landscape:

2023.”
Morningstar. (2024). “2024 Target-Date Strategy Land-

scape.”
Morningstar. (n.d.). Morningstar Rating. https://www.

morningstar.com/views/research/ratings.
Morningstar Direct. Morningstar. https://www.morning

star.com/business/brands/data-analytics/products/direct.
Moskowitz, T. J. (2000). “Mutual Fund Performance:

An Empirical Decomposition Into Stock-Picking Talent,
Style, Transactions Costs, and Expenses: Discussion,”
The Journal of Finance 55(4), 1695–1703.

Pae, Y. and Atra, R. (2020). “Rules of Thumb versus Indus-
try Glide Paths; Some Bootstrapping Evidence.” The
Journal of Investing 29(3) 23–37.

Pensions & Investments Research Center Database. (2023).
Consultant Rankings. https://researchcenter.pionline.
com/rankings/consultant/datatable.

Peyton, R. (2018). “Callan Manager Searches: Inclu-
sive by Design,” Callan. https://www.callan.com/blog-
archive/callan-manager-searches/.

Pfau, W. D. and Kitces, M. E. (2014). “Reducing Retire-
ment Risk with a Rising Equity Glide Path,” Journal of
Financial Planning 27(1), 38–45.

Journal Of Investment Management First Quarter 2026



Target Date Funds: An Analysis of Strategies and Performance 37

PIMCO Funds. (2017). PIMCO RealPath Fund Series
Prospectus, July 28, 2017.

Principal. (2024). Principal LifeTime 2030 Fund, As of
June 30, 2024. https://secure05.principal.com/document-
download/api/v1/public/document?format=VOP & item
Id=FS3RE060943.

Putnam Investments. (2023). Frequently Asked Ques-
tions About Collective Investment Trusts (CITs). https://
www.sparkinstitute.org/wp-content /uploads/2023/09/
Putnam-Investments_frequently-asked-questions-about-
collective-investment-trusts-CITs_White_Paper.pdf.

Roll, R. (1978). “Ambiguity when Performance is Mea-
sured by the Securities Market Line,” The Journal of
Finance 33, 1051–1069.

Russell Investments. (n.d.). Institutional Target Date Strate-
gies. https://russellinvestments.com/us/solutions/defined-
contribution-plans/target-date-funds.

RVK. (n.d.). Services, Investment Manager Research.
https://www.rvkinc.com/services/investment_manager_
research.php.

S&P Dow Jones Indices. (2023). Dow Jones Target Date
Indices Methodology. https://www.spglobal.com/spdji/
en/documents/methodologies/methodology-dj- target-
date-indices.pdf.

Sherrill, D. E. (2019). “Different Paths to the Same Target:
Variation in Target Date Funds,” The Journal of Investing
28, 27–41.

Shoven, J. B. and Walton, D. B. (2021). “An Analysis of
the Performance of Target Date Funds,” The Journal of
Retirement 8, 43–65.

Singha, S. (2016). “The Evidence on Target-Date Mutual
Funds,” Financial Services Review 25(3) 235—262..

State Street Global Advisors. (2023). Collective Investment
Trusts. Lower Costs, Greater Flexibility. https://www.
ssga.com/us/en/ institutional / ic / insights /2023-target-
retirement-annual-review.

T. Rowe Price (2024). T. Rowe Price’s Active Man-
agement Approach has Benefited Our Target Date
Funds. https://www.troweprice.com/personal-investing/
resources/ insights / t - rowe-prices-active-management-
approach-benefited-our-target-date-funds.html.

Thaler, R. H. and Benartzi, S. (2004). “Save More
Tomorrow™: Using Behavioral Economics to Increase
Employee Saving,” Journal of Political Economy 112,
S164–S187.

Thaler, R. H. and Sunstein, C. R. (2008). Nudge: Improving
Decisions About Health, Wealth, and Happiness. New
Haven: Yale University Press.

Thrift Savings Plan. (2024). Fund Information. https://www.
tsp.gov/publications/tsplf14.pdf.

Tidmore, C., and Hon, A. (2021). “Patience with Active
Performance Cyclicality: It’s Harder Than You Think,”
The Journal of Investing 30, 6–22.

Tsui, P., Luo, F., and Murphy, P. (2012). “Distinguishing
‘To’and ‘Through’with Target Date Style Indices,” SSRN
Working Paper.

Umpierrez, A. (2021). “Evaluating ‘To’vs. ‘Through’Glide
Paths,” PlanSponsor. https://www.plansponsor.com/in-
depth/evaluating-vs-glide-paths/.

U.S. Department of Labor. (2006). “Fact Sheet: Default
Investment Alternatives Under Participant-Directed Indi-
vidual Account Plans,” Employee Benefits Secu-
rity Administration. https://www.dol.gov/agencies/ebsa/
about-ebsa/our-activities / resource-center / fact-sheets/
default-investment-alternatives-under-participant-direc
ted-individual-account-plans.

U.S. Department of Labor. (2007). Default InvestmentAlter-
natives Under Participant Directed Individual Account
Plans (Final Rule). https://www.federalregister.gov/
documents /2007/10 /24 /07-5147/default - investment -
alternatives - under - participant - directed - individual -ac
count-plans.

U.S. Department of Labor. (2008). Regulation Relating to
Qualified Default Investment Alternatives in Participant-
Directed Individual Account Plans. https://www.dol.gov/
sites/dolgov/files/ebsa/about-ebsa/our-activities/resource-
center/fact-sheets/final-rule-qdia-in-participant-directed-
account-plans.pdf.

U.S. Department of Labor. (2010). Fiduciary Requirements
for Disclosure in Participant-Directed Individual Account
Plans. https://www.federalregister.gov/documents/2010/
10/20/2010-25725/fiduciary-requirements-for-disclosure-
in-participant-directed-individual-account-plans.

U.S. Department of Labor. (2013). Target Date
Retirement Funds—Tips for ERISA Plan Fiducia-
ries. https://www.dol.gov/sites/dolgov/files/EBSA/about-
ebsa/our-activities/resource-center/fact-sheets / target-
date-retirement-funds-erisa-plan-fiduciaries-tips.pdf.

U.S. Department of Labor. (2023). Request for
Information—SECURE 2.0 Reporting and Disclosure.
https://www.federalregister.gov/documents/2023/08/11/
2023-17249/request-for-information-secure-20-report-
ing-and-disclosure.

United States Securities and Exchange Commission. (n.d.).
Form N-1A, https://www.sec.gov/about/forms/form-n-
1a.pdf.

First Quarter 2026 Journal Of Investment Management



38 D. Lee Heavner et al.

Vanguard. (2022a). “Strategic Asset Allocation. A System-
atic Framework for Validating TDF Glide Paths.”

Vanguard. (2022b). Tactical Versus Strategic Asset
Allocation. https://institutional.vanguard.com/insights-
and-research/perspective/ tactical-vs-strategic-asset-
allocation.html.

Vanguard. (n.d.). Target-Date Fund Portfolio Construction.
https://institutional.vanguard.com/investment/strategies/
tdf-construction.html.

Viceira, L. (2008). “Life-Cycle Funds,” in Overcoming
the Saving Slump: How to Increase the Effectiveness of
Financial Education and Saving Programs, Edited by
Annamaria Lusardi. University of Chicago Press.

Weiss, R., Gabuden, R., and Pilotte, N. (2021). “Suit-
ability Matters: Balancing Risks in Glide Path Design,”
American Century Investments Investment Viewpoints.

Willis Towers Watson. (n.d.). Advisory Investment Ser-
vices. https://www.wtwco.com/en-us/solutions/services/
advisory-investment-services.

Winkler, P. and Hagen, Thomas J. (2023). “Collective
Investment Trusts: Demystifying a Retirement Solution,”
Graystone Consulting from Morgan Stanley.

Keywords: Target date funds; asset allocation
funds; defined contribution plans

Journal Of Investment Management First Quarter 2026



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /abalc___
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /Adobe-GaraExp
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramondExp-Italic
    /AGaramondExp-Regular
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RegularSC
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-Cn
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightCn
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdCn
    /AkzidenzGroteskBE-MdCnIt
    /AkzidenzGroteskBE-XBdCn
    /AkzidenzGroteskBE-XBdCnIt
    /Albertus-Bold
    /Albertus-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Albertus-Roman
    /Aldhabi
    /Algerian
    /AlleycatICG
    /AlleycatICG-Bold
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-Cond
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-Medium
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /Apple-Chancery
    /ArabicTypesetting
    /Arial
    /Arial-Black
    /Arial-Bold
    /Arial-BoldItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-Italic
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArnoPro-Bold
    /ArnoPro-BoldItalic
    /ArnoPro-Italic
    /ArnoPro-Regular
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avant-GardeGothicSemiBold
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BakerSignet
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-Normal
    /BaskervilleSemiBold
    /BaskervilleSemiBoldItalic
    /BaskOldFace
    /Batang
    /BatangChe
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /Bauhaus93
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /Bauhaus-Light
    /Bauhaus-Medium
    /BBOLD10
    /BBOLD5
    /BBOLD7
    /Bel-GothicItalic
    /Bel-GothicNormal
    /BellGothic-Black
    /Bell-GothicBlackSC
    /BellGothic-Bold
    /BellGothic-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /Bembo-Bold
    /Bembo-BoldItalic
    /Bembo-Italic
    /Bembo-Roman
    /Benguiat-Bold
    /Benguiat-Book
    /BenguiatGothic-BoldOblique
    /BenguiatGothic-Book
    /BenguiatGothic-BookOblique
    /BenguiatGothic-Heavy
    /BenguiatGothic-HeavyOblique
    /BenguiatGothic-Medium
    /BenguiatGothic-MediumOblique
    /BerkeleyStd-Black
    /BerkeleyStd-Bold
    /BerkeleyStd-BoldItalic
    /BerkeleyStd-Italic
    /BerkeleyStd-Medium
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModern-Bold
    /BernhardModern-BoldItalic
    /BernhardModern-Italic
    /BernhardModern-Roman
    /Birch
    /BlackadderITC-Regular
    /Bliss-Italic
    /Bliss-Regular
    /BLL-GothicItalic
    /BLL-GothicNormal
    /BodegaSans-Light
    /BodegaSans-Medium
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyleBold
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptBT-Regular
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /Castellar
    /Centaur
    /Century
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /Century-Light
    /Century-LightItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /Century-Ultra
    /Century-UltraItalic
    /CharisSIL
    /CharisSIL-Bold
    /CharisSIL-BoldItalic
    /CharisSIL-Italic
    /Charlemagne-Bold
    /Charlemagne-Regular
    /Cheltenham-Bold
    /Cheltenham-BoldItalic
    /Cheltenham-Book
    /Cheltenham-BookItalic
    /Cheltenham-Light
    /Cheltenham-LightItalic
    /Cheltenham-Ultra
    /Cheltenham-UltraItalic
    /Chiller-Regular
    /Clearface-Black
    /Clearface-BlackItalic
    /Clearface-Bold
    /Clearface-BoldItalic
    /Clearface-Heavy
    /Clearface-HeavyItalic
    /Clearface-Regular
    /Clearface-RegularItalic
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /ColumbusOrnamentsOneMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /CongressSans
    /CongressSans-Bold
    /CongressSans-BoldItalic
    /CongressSans-ExtaBoldItalic
    /CongressSans-ExtraBold
    /CongressSans-ExtraBoldTrack1
    /CongressSans-ExtraBoldTrack2
    /CongressSans-ExtraBoldTrack3
    /CongressSans-Italic
    /CongressSans-Light
    /CongressSans-LightItalic
    /CongressSans-LightTrack1-Light
    /CongressSans-LightTrack2-Light
    /CongressSans-LightTrack3-Light
    /CongressSansTrack1-Bold
    /CongressSansTrack1-BoldItalic
    /CongressSansTrack1-Italic
    /CongressSansTrack2-Bold
    /CongressSansTrack2-BoldItalic
    /CongressSansTrack2-Italic
    /CongressSansTrack3-Bold
    /CongressSansTrack3-BoldItalic
    /CongressSansTrack3-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Heavy
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /Cushing-Bold
    /Cushing-BoldItalic
    /Cushing-Book
    /Cushing-BookItalic
    /Cushing-Heavy
    /Cushing-HeavyItalic
    /Cushing-Medium
    /Cushing-MediumItalic
    /DanteMT-Bold
    /DanteMT-BoldItalic
    /DanteMT-Italic
    /DanteMT-Medium
    /DanteMT-MediumItalic
    /DanteMT-Regular
    /DanteMT-RegularExpert
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DigitalICG
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /dsrom10
    /dsrom12
    /dsrom8
    /dsss10
    /dsss12
    /dsss8
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtExpMT
    /EhrhardtExpMT-Italic
    /EhrhardtExpMT-SemiBold
    /EhrhardtExpMT-SemiBoldItal
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /EkusheyMohua
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Esprit-Black
    /Esprit-BlackItalic
    /Esprit-Bold
    /Esprit-BoldItalic
    /Esprit-Book
    /Esprit-BookItalic
    /Esprit-Medium
    /Esprit-MediumItalic
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EuphemiaCAS
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FangSong
    /FelixTitlingMT
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /Flora-Bold
    /Flora-Medium
    /FootlightMTLight
    /Formata-Bold
    /Formata-BoldCondensed
    /Formata-BoldCondensedItalic
    /Formata-BoldItalic
    /Formata-Italic
    /Formata-Light
    /Formata-LightCondensed
    /Formata-LightCondensedItalic
    /Formata-Medium
    /Formata-MediumCondensed
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /Fourier-Math-Extension
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-DemiOblique
    /FranklinGothic-ExtraCond
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGothic-Roman
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FrizQuadrata
    /FrizQuadrata-Bold
    /Frutiger-45Light
    /Frutiger-46LightItalic
    /Frutiger-47LightCondensed
    /Frutiger-55Roman
    /Frutiger-56Italic
    /Frutiger-57Condensed
    /Frutiger-65Bold
    /Frutiger-66BoldItalic
    /Frutiger-67BoldCondensed
    /Frutiger-75Black
    /Frutiger-76BlackItalic
    /Frutiger-77BlackCondensed
    /Frutiger-87ExtraBlackCondensed
    /Frutiger-95UltraBlack
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /Futura-BookSmallCap
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Italic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSansOT
    /GillSansOT-Bold
    /GillSansOT-BoldCondensed
    /GillSansOT-BoldCondensedItalic
    /GillSansOT-BoldItalic
    /GillSansOT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /Gotham-Black
    /Gotham-Bold
    /Gotham-BoldItalic
    /Gotham-Book
    /Gotham-BookItalic
    /Gotham-Light
    /Gotham-LightItalic
    /Gotham-Medium
    /Gotham-MediumItalic
    /Gotham-Thin
    /Gotham-ThinItalic
    /Gotham-UltraItalic
    /Gotham-XLight
    /Gotham-XLightItalic
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gulliver
    /Gulliver-trash
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HelSmallCaps
    /HelSmallCaps-Bold
    /Helvetica
    /Helvetica-45Light
    /Helvetica-46LightItalic
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /HelveticaInseratLTStd-Roman
    /HelveticaLTStd-Blk
    /HelveticaLTStd-BlkCond
    /HelveticaLTStd-BlkCondObl
    /HelveticaLTStd-BlkObl
    /HelveticaLTStd-Bold
    /HelveticaLTStd-BoldCond
    /HelveticaLTStd-BoldCondObl
    /HelveticaLTStd-BoldObl
    /HelveticaLTStd-Comp
    /HelveticaLTStd-Cond
    /HelveticaLTStd-CondObl
    /HelveticaLTStd-ExtraComp
    /HelveticaLTStd-Light
    /HelveticaLTStd-LightCond
    /HelveticaLTStd-LightCondObl
    /HelveticaLTStd-LightObl
    /HelveticaLTStd-Obl
    /HelveticaLTStd-Roman
    /HelveticaLTStd-UltraComp
    /HelveticaNarrow-Bold
    /HelveticaNarrow-BoldItalic
    /HelveticaNarrow-Italic
    /HelveticaNarrow-Plain
    /HelveticaNeue-Black
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-Italic
    /HelveticaNeueLTStd-Bd
    /HelveticaNeueLTStd-BdCn
    /HelveticaNeueLTStd-BdCnO
    /HelveticaNeueLTStd-BdEx
    /HelveticaNeueLTStd-BdExO
    /HelveticaNeueLTStd-BdIt
    /HelveticaNeueLTStd-BdOu
    /HelveticaNeueLTStd-Blk
    /HelveticaNeueLTStd-BlkCn
    /HelveticaNeueLTStd-BlkCnO
    /HelveticaNeueLTStd-BlkEx
    /HelveticaNeueLTStd-BlkExO
    /HelveticaNeueLTStd-BlkIt
    /HelveticaNeueLTStd-Cn
    /HelveticaNeueLTStd-CnO
    /HelveticaNeueLTStd-Ex
    /HelveticaNeueLTStd-ExO
    /HelveticaNeueLTStd-Hv
    /HelveticaNeueLTStd-HvCn
    /HelveticaNeueLTStd-HvCnO
    /HelveticaNeueLTStd-HvEx
    /HelveticaNeueLTStd-HvExO
    /HelveticaNeueLTStd-HvIt
    /HelveticaNeueLTStd-It
    /HelveticaNeueLTStd-Lt
    /HelveticaNeueLTStd-LtCn
    /HelveticaNeueLTStd-LtCnO
    /HelveticaNeueLTStd-LtEx
    /HelveticaNeueLTStd-LtExO
    /HelveticaNeueLTStd-LtIt
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdCn
    /HelveticaNeueLTStd-MdCnO
    /HelveticaNeueLTStd-MdEx
    /HelveticaNeueLTStd-MdExO
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeueLTStd-Roman
    /HelveticaNeueLTStd-Th
    /HelveticaNeueLTStd-ThCn
    /HelveticaNeueLTStd-ThCnO
    /HelveticaNeueLTStd-ThEx
    /HelveticaNeueLTStd-ThExO
    /HelveticaNeueLTStd-ThIt
    /HelveticaNeueLTStd-UltLt
    /HelveticaNeueLTStd-UltLtCn
    /HelveticaNeueLTStd-UltLtCnO
    /HelveticaNeueLTStd-UltLtEx
    /HelveticaNeueLTStd-UltLtExO
    /HelveticaNeueLTStd-UltLtIt
    /HelveticaNeueLTStd-XBlkCn
    /HelveticaNeueLTStd-XBlkCnO
    /HelveticaNeue-Roman
    /Helvetica-Oblique
    /High-TowerTextB
    /High-TowerTextBItalic
    /HighTowerTextItalic
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist777BT-BlackCondensed
    /Humanist777BT-Bold
    /Humanist777BT-BoldCondensed
    /Humanist777BT-BoldItalic
    /Humanist777BT-Italic
    /Humanist777BT-Light
    /Humanist777BT-LightCondensed
    /Humanist777BT-LightItalic
    /Humanist777BT-Roman
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Impact
    /ImprintMT
    /ImprintMT-Bold
    /ImprintMT-BoldItalic
    /ImprintMT-Italic
    /ImprintMT-Shadow
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Isadora-Bold
    /Isadora-Regular
    /IskoolaPota
    /IskoolaPota-Bold
    /ItcEras-Bold
    /ItcEras-Book
    /ItcEras-Demi
    /ItcEras-Light
    /ItcEras-Medium
    /ItcEras-Ultra
    /ITC-GalliardBoldItalicSC
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /ITC-StoneSerifAccents
    /ITC-StoneSerifItalicAccents
    /ITC-ZapfDingbatsA
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /JavaneseText
    /Jksymbol
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Korinna-Bold
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /Latha
    /Latha-Bold
    /LatinWide
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LinBiolinumO
    /LinBiolinumOB
    /LinBiolinumOI
    /LINE10
    /LINEW10
    /LinLibertine
    /LinLibertineB
    /LinLibertineBI
    /LinLibertineCapitals
    /LinLibertineCapitalsB
    /LinLibertineCapitalsI
    /LinLibertineCapitalsZI
    /LinLibertineDisplay
    /LinLibertineDisplayCapitals
    /LinLibertineI
    /LinLibertineSlanted
    /LinLibertineSlantedB
    /LinLibertineSlantedZ
    /LinLibertineZ
    /LinLibertineZI
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOD10
    /LOGOSL10
    /LOGOSL8
    /LOGOSL9
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Machine
    /Machine-Bold
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /Martin_Vogels_Symbole
    /Marvosym
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /Math-FiveA
    /Math-PackEleven
    /MathPackFour
    /Math-PackFour
    /MathPackNine
    /Math-PackTen
    /Math-PackTHirteen
    /Math-PackTweLve
    /MathPiOneItalic
    /Math-SecondOrderItalic
    /Math-Six
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MendozaRoman-Bold
    /MendozaRoman-BoldItalic
    /MendozaRoman-Book
    /MendozaRoman-BookItalic
    /MendozaRoman-Medium
    /MendozaRoman-MediumItalic
    /MHTEN
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Minion-Black
    /Minion-Bold
    /Minion-BoldItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Regular
    /Minion-Italic
    /MinionMath-Bold
    /MinionMath-BoldCapt
    /MinionMath-BoldDisp
    /MinionMath-BoldSubh
    /MinionMath-BoldTiny
    /MinionMath-Capt
    /MinionMath-Disp
    /MinionMath-Medium
    /MinionMath-MediumCapt
    /MinionMath-MediumDisp
    /MinionMath-MediumSubh
    /MinionMath-MediumTiny
    /MinionMath-Regular
    /MinionMath-Semibold
    /MinionMath-SemiboldCapt
    /MinionMath-SemiboldDisp
    /MinionMath-SemiboldSubh
    /MinionMath-SemiboldTiny
    /MinionMath-Subh
    /MinionMath-Tiny
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldExpert
    /Minion-SemiboldItalic
    /MinSCA
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MT-Symbol-Italic
    /MTSYN
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /MyriadBold
    /Myriad-Bold
    /MyriadBoldCondensed
    /MyriadBoldCondensedItalic
    /MyriadBoldItalic
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadLight
    /MyriadLightCondensed
    /MyriadLightCondensedItalic
    /MyriadLightItalic
    /MyriadRegular
    /MyriadRegularCondensed
    /MyriadRegularCondensedItalic
    /MyriadRegularItalic
    /Myriad-Roman
    /MyriadSemiBold
    /MyriadSemiBoldCondensed
    /MyriadSemiBoldCondensedItalic
    /MyriadSemiBoldItalic
    /Narkisim
    /NewBaskerville-BoldItalicOsF
    /NewBaskerville-BoldSC
    /NewBaskerville-ItalicOsF
    /NewBaskerville-SC
    /New-CenturySchoolbook
    /New-CenturySchoolbookBold
    /New-CenturySchoolbookBoldItalic
    /New-CenturySchoolbookItalic
    /New-MTMIB
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothic-Oblique
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /NuptialScript
    /Nyala-Regular
    /Nymphette
    /OceanSansMT-Bold
    /OceanSansMT-BoldItalic
    /OceanSansMT-BoldItalicOsF
    /OceanSansMT-BoldItalicSC
    /OceanSansMT-BoldOsF
    /OceanSansMT-BoldSC
    /OceanSansMT-Book
    /OceanSansMT-BookItalic
    /OceanSansMT-BookItalicOsF
    /OceanSansMT-BookItalicSC
    /OceanSansMT-BookOsF
    /OceanSansMT-BookSC
    /OceanSansMT-ExtraBold
    /OceanSansMT-ExtraBoldItalic
    /OceanSansMT-ExtraBoldItaOsF
    /OceanSansMT-ExtraBoldItaSC
    /OceanSansMT-ExtraBoldOsF
    /OceanSansMT-ExtraBoldSC
    /OceanSansMT-Light
    /OceanSansMT-LightItalic
    /OceanSansMT-LightItalicOsF
    /OceanSansMT-LightItalicSC
    /OceanSansMT-LightOsF
    /OceanSansMT-LightSC
    /OceanSansMT-SemiBold
    /OceanSansMT-SemiBoldItalic
    /OceanSansMT-SemiBoldItaOsF
    /OceanSansMT-SemiBoldItaSC
    /OceanSansMT-SemiBoldOsF
    /OceanSansMT-SemiBoldSC
    /OCRAExtended
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OPTICarling-Light
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Optima-Roman
    /OUP1
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /ParkAvenue
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Phonetic
    /Phonetic-Roman
    /PlantagenetCherokee
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PorsonGreekSF
    /PrestigeElite
    /PrestigeElite-Bold
    /PrestigeElite-BoldSlanted
    /PrestigeElite-Slanted
    /Pristina-Regular
    /Raavi
    /Raavi-Bold
    /RageItalic
    /Rajiv
    /Ravie
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RSFS10
    /RSFS5
    /RSFS7
    /RupeeForadian
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /SakkalMajalla
    /SakkalMajalla-Bold
    /Schwabacher
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /ShelleyAndanteBT-Regular
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaBanner-BoldItalic
    /SitkaBanner-Italic
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaDisplay-BoldItalic
    /SitkaDisplay-Italic
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaHeading-BoldItalic
    /SitkaHeading-Italic
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSmall-BoldItalic
    /SitkaSmall-Italic
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaSubheading-BoldItalic
    /SitkaSubheading-Italic
    /SitkaText
    /SitkaText-Bold
    /SitkaText-BoldItalic
    /SitkaText-Italic
    /Slimbach-Black
    /Slimbach-BlackItalic
    /Slimbach-Bold
    /Slimbach-BoldItalic
    /Slimbach-Book
    /Slimbach-BookItalic
    /Slimbach-Medium
    /Slimbach-MediumItalic
    /SLines
    /SLinesTab
    /SLinesTab-Bold
    /SMinionPlus-Bold
    /SMinionPlus-BoldItalic
    /SMinionPlus-Italic
    /SMinionPlus-Regular
    /SMinionPlusSC-Bold
    /SMinionPlusSC-BoldItalic
    /SMinionPlusSC-Italic
    /SMinionPlusSC-Regular
    /SMinionPlusTab-Bold
    /SMinionPlusTab-BoldItalic
    /SMinionPlusTab-Italic
    /SMinionPlusTab-Regular
    /SnapITC-Regular
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /Special-Symbol
    /SpringerLogo
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-BoldItalicOsF
    /StempelGaramond-BoldOsF
    /StempelGaramond-Italic
    /StempelGaramond-ItalicOsF
    /StempelGaramond-Roman
    /StempelGaramond-RomanSC
    /Stencil
    /STMARY10
    /STMARY5
    /STMARY7
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Sylfaen
    /Symbol
    /SymbolBold-Italic
    /SymbolMT
    /Syntax-Black
    /Syntax-Bold
    /Syntax-BoldItalic
    /Syntax-BoldSC
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-RomanSC
    /Syntax-UltraBlack
    /Tahoma
    /Tahoma-Bold
    /TechPhonetic
    /TechPhoneticH
    /TempusSansITC
    /Tiepolo-Black
    /Tiepolo-BlackItalic
    /Tiepolo-Bold
    /Tiepolo-BoldItalic
    /Tiepolo-Book
    /Tiepolo-BookItalic
    /Times-AccentsBold
    /Times-AccentsRoman
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-BoldSmallCaps
    /Times-Demi
    /Times-DemiNew
    /Times-DemiNewRoman
    /Times-FrakturLight
    /Times-Italic
    /Times-Monotype
    /Times-MonotypeBold
    /Times-MonotypeBoldItalic
    /Times-MonotypeItalic
    /Times-MTItalic
    /Times-New
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TimesNewRomanSpecialG1
    /Times-NRExpertMT
    /Times-NRExpertMTBold
    /Times-NRExpertMTBoldItalic
    /Times-NRExpertMTItalic
    /Times-NRMTItalicA
    /Times-Oblique
    /Times-Roman
    /Times-RomanP
    /Times-RomanP.A.
    /Times-RomanP.A.AA
    /Times-RomanP.S.
    /Times-RomanP.S.A.
    /Times-RomanSmallCaps
    /Times-Smallcaps
    /TimesTen-Bold
    /TimesTen-BoldItalic
    /TimesTen-Italic
    /TimesTen-Roman
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trajan-Bold
    /Trajan-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMSBoldItalic
    /TrebuchetMS-Italic
    /TrumpMediaeval-Roman
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-45Light
    /Univers-Black-Italic
    /Univers-BlackL
    /Univers-Black-Normal
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed
    /Univers-Italic
    /Univers-LightItalic
    /Univers-Light-Italic
    /Univers-Light-Normal
    /Univers-Roman
    /Univers-UltraCondensed
    /UrduTypesetting
    /UrduTypesetting-Bold
    /Usherwood-Black
    /Usherwood-BlackItalic
    /Usherwood-Bold
    /Usherwood-BoldItalic
    /Usherwood-Book
    /Usherwood-BookItalic
    /Usherwood-Medium
    /Usherwood-MediumItalic
    /Utopia-Black
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-BoldItalicOsF
    /Utopia-BoldOsF
    /Utopia-Italic
    /Utopia-ItalicOsF
    /Utopia-Regular
    /Utopia-RegularSC
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Vani
    /Vani-Bold
    /Veljovic-Black
    /Veljovic-BlackItalic
    /Veljovic-Bold
    /Veljovic-BoldItalic
    /Veljovic-Book
    /Veljovic-BookItalic
    /Veljovic-Medium
    /Veljovic-MediumItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /WASY10
    /WASY5
    /WASY7
    /WASYB10
    /Webdings
    /Whitney-Bold
    /Whitney-BoldItalic
    /Whitney-Book
    /Whitney-BookItalic
    /Whitney-Light
    /Whitney-LightItalic
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /XYCIRC10
    /XYDASH10
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Regular
    /YuMincho-Demibold
    /YuMincho-Light
    /YuMincho-Regular
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 900
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [400 400]
  /PageSize [612.000 792.000]
>> setpagedevice


