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EXECUTIVE SUMMARY

Investors are often encouraged by financial advisors

to “roll-over” their 401(k) into Individual Retirement
Accounts (IRAs). This advice is based on the notion
that IRAs, which offer a virtually unlimited number of
investment options compared to 401(k) plans, provide
improved diversification. This work investigates the
soundness of this investment advice and empirically
analyzes the diversification of a large 401(k)-type plans
that offer five basic investment options.

The results of this study show that rolling over from
Thrift Saving Plan (TSP), 401(k) or 403(k) plans with
many investment options does not generally improve
diversification. It follows that the common advice to
roll-over is not valid and is often costly, with potential
present-value losses in the thousands.

More generally, our results indicate that for participants
in large 401(k) plans, which typically have lower fees
than small plans and IRAs, it is in fact possible to achieve
better diversification by rolling over. However, this advice
ignores increased costs. Because the improvement

in diversification is generally relatively small, the
increase in costs from rolling over to an IRA outweighs
the improvement in diversification. In other words,
incomplete analysis has led to bad advice: the analysis
focuses on only one aspect of the situation, in this case
portfolio diversification, without adequately considering
costs.
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This study also shows that pension plans can be well
diversified with a relatively small number of funds. For
example, with its five basic investment options, the TSP
is well diversified. Adding an additional four investment
options results in slightly better Sharpe ratios using some
investment strategies. It follows that defined contribution
plans and other funds of funds, such as target date plans,
can provide participants with the opportunity to have
well diversified funds while maintaining simplicity of
choice. This result is particularly relevant to litigations
focused on the adequacy of the investment options
offered by pension plans, where some plaintiffs have
claimed imprudent management based on the small
number of investment options being offered.

In addition, the results suggest that some financial
advisers and some providers of financial products may
use strategic complexity to impress naive investors,
recommending or providing complex investment
portfolios when simpler portfolios may be superior, once
fees are taken into account.
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Abstract
Due to pension rollovers, Individual Retirement Accounts (IRAs) have become the most important
source of pension income in the United States. The argument generally supporting the campaign
by the financial services industry to “roll over your “old’ 401(k)” is that 401(k)-type plans have a
limited number of investment options, while IRAs have a virtually unlimited number of options.
This paper investigates the validity of the implication that better diversification due to more
options is a reason for rolling over to an IRA by empirically analyzing the diversification of a

401(k)-type plan with only five investment options—the Thrift Savings Plan for federal
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government workers. The paper argues that some financial advisers may recomend complex
portfolios to impress naive clients while not weighing the cost of the portfolios.
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Conflicted Advice About Portfolio Diversification

“It is difficult to get a man to understand something, when his salary depends upon his not

understanding it.”” —Upton Sinclair (1878-1968)

Due to pension rollovers, Individual Retirement Accounts (IRAs) have become the most
important source of pension income in the United States. The argument generally made to support
the campaign by the financial services industry to “roll over your ‘old’ 401(k)” is that 401(k)-type
plans have a limited number of investment options, while IRAs have a virtually unlimited number
of options. This paper investigates the validity of the advice that better diversification is a reason
for rolling over to an IRA by empirically analyzing the diversification a 401(k)-type plan with only
five investment options—the Thrift Savings Plan for federal government workers.

We argue in this paper, that conflicted advisers focus on the aspects that are favorable to
the case they are making (e.g., “only five funds”), but do not consider whether pension participants
need more choice in funds to improve diversification. In addition, they do not weigh the costs
associated with their advice. We argue that it is psychologically less costly for advisers to make a
true statement that is incomplete than to make a false statement. In addition, some advisers may
simply follow the industry standard argument, without considering its merit. We argue that many
participants are susceptible to this argument because of their naive understanding of
diversification, thinking that more options are always better, but not understanding the
characteristics required of new options to improve diversification, and not considering costs.

This paper relates to the more general issue of how many diversified mutual funds are
needed to form a diversified investment portfolio. For example, do target date funds need more

than a dozen different investments in their portfolios, or would a smaller number possibly be better



in part because it would involve less costly funds. It can be argued that an investment that is a
small share of the portfolio does not materially affect the risk-return characteristics of the portfolio
and should not be included if it is a relatively expensive investment in terms of fees. Some financial
advisers and financial products companies may engage in strategic complexity in their portfolios,
providing complex portfolios to impress naive clients.

The remainder of the paper is structured as follows. We first provide background
information about roll overs to IRAs and why we focus on the Thrift Savings plan with its five
basic options. Focusing on the TSP provides a test of the hypothesis that pension participants
should roll over from their 401(Kk) plans to obtain greater portfolio diversification. We then review
the relevant literature concerning portfolio diversification and pension rollovers. Following that,
we discuss the investment options available in the Thrift Savings Plan. The main section of the
paper follows, in which we analyze the effect of adding more investment options and investigate
the validity of the advice to roll over from the TSP. Last, we offer our conclusions relating to the
quality of the advice from conflicted financial advisers, the nature of the arguments conflicted
financial advisers make, and the susceptibility of pension participants with low financial literacy
to making decisions based on these arguments.

Rollovers to IRAs

Individual Retirement Accounts (IRAs) are the largest type of pension plan in terms of
assets in the United States, having overtaken 401(k) plans and defined benefit plans. Rollovers
from 401(k)-type plans are the primary source of funding for IRAs, with relatively few people
contributing to IRAs. IRAs had an estimated $7.5 trillion in assets at the end of the second quarter

of 2016 and represented 31 percent of total U.S. retirement market assets, compared to 18 percent



two decades earlier. In 2012, $335 billion was rolled over from employer-provided plans to IRAs
(Investment Company Institute 2016b).

The Council of Economic Advisers (CEA 2015), which advises the president on economic
policy, recently surveyed the literature on the quality of financial advice provided in the United
States. The CEA finds that advice concerning pension rollovers from employer-provided plans to
Individual Retirement Accounts (IRAs), and stemming from this conflict of interest, costs U.S.
pension participants $17 billion a year in higher fees and lower rates of return. Supporting the
conclusions of the Council of Economic Advisers, a study by Munnell, Aubrey and Crawford
(2015) finds that IRAs tend to receive net rates of return that are about 1 percentage point less than
do employer-provided defined contribution plans, such as 401(k) plans.

Advisers giving bad advice presumably make an argument to their clients as to why their
advice is good advice. Typically, that argument in this context is that pension participants will
have more investment options in IRAs than in 401(k)-type plans. That argument has become the
industry standard for advice. The advice TIAA (2016) provides concerning roll overs is typical of
the mutual fund industry. An advantage of rolling over to an IRA is that a pension participant has
“a virtually unlimited array of investments.” Fidelity (2016) indicates a benefit of rolling over is
that you have “a wide range of investment options”.

According to a survey of persons making pension rollovers, while improved diversification
is not the only reason workers give for why they rolled over to an IRA, it is the most important
reason for 21 percent of those making a rollover and one of the reasons for 61 percent of those
making rollovers (Investment Company Institute 2016). This paper analyzes the validity of that

argument as a reason to roll over.



This argument supporting roll overs seemingly runs counter to the requirements of U.S.
pension law. U.S. pension law (ERISA Section 404(c)) requires that 401(k) plans that allow
participants the opportunity to make their own investment choices must provide investment
options that permit adequate diversification. BrightScope and Investment Company Institute
(2014) find that in 2012, 401(k) plans on average allowed participants 25 investment options.
Thrift Savings Plan

The Thrift Savings Plan (TSP) is the 401(k)-type plan for U.S. federal government workers,
members of Congress and the military. It is an individual account defined contribution plan. In
terms of assets, it is the largest pension plan in the United States (Towers Watson 2014) and the
largest defined contribution plan in the world (White 2011). It has more participants than the social
security systems of more than 90 countries (World Bank 2014). We focus on the TSP because it
only offers five basic investment options. It also charges extremely low fees— 3 basis points for
all its funds, including its international equity fund and its target date funds, which tend to be
higher fee funds. The average fee for target date funds outside the TSP is roughly 30 times higher
than for the target date funds the TSP provides (Vanguard 2014).

A survey of TSP participants who made a withdrawal in 2013 found that an estimated
16,400 participants (about one-third of those making withdrawals) made a withdrawal of all or part
of their TSP account because they were advised by their financial adviser to do so (AonHewitt
2014). Advisers frequently advise TSP participants to roll over from their low-fee account to an
Individual Retirement Account (IRA) that the adviser would manage.

A survey of financial advisers finds that advisers who advise their clients to roll over their
TSP accounts commonly use the argument that because the TSP only offers five funds (plus

lifecycle funds based on those five funds), the client can obtain greater diversification outside of



the TSP (Turner, Klein, and Stein 2016). For example, Ric Edelman, who was three times named
the top independent financial adviser in the United States by Barron’s, has stated, “The downside
to the Thrift Plan is the fact that you have only five investment choices. None of them are
particularly exciting in terms of their performance relative to what’s available elsewhere, so we
are not terribly thrilled with the choices in the Thrift Plan although we do acknowledge it’s really
cheap” (Tergesen 2014).

Literature Review

Quiality of Advice. Because of the importance of the 401(K) rollover decision, many people seek
financial advice. One survey finds that 61 percent of the people with rollover IRAs received advice
from a financial adviser in connection to the rollover (Investment Company Institute 2015). Thus,
rollovers are a financial decision where advice is particularly prevalent.

A small but growing literature focuses on the quality of investment advice that financial
advisers provide their clients as being a factor leading to poor investment outcomes. Mullainathan,
Noeth, and Schoar (2012) find that people who initially were invested in low-fee, diversified
portfolios were advised to invest in higher-fee, less-well-diversified portfolios. Dvorak (2015)
compares the 401(K) plan investment choices in the plans of financial advisory firms with the plans
of the companies they advise. He finds that the investment options in the advisee firms’ plans but
not in the adviser firms’ plans tend to be high-fee options. Christoffersen, Evans, and Musto (2013)
find that brokers tend to sell higher-cost funds that give them higher compensation.

The fundamental explanation for bad advice is the conflict of interest that many advisers
have. However, several theories go further to investigate why advisers act on that conflict of

interest. Akerlof and Shiller (2015), two Nobel price laureates, in their book Phishing for Phools:



The Economics of Manipulation & Deception, argue that many financial advisers take advantage
of the behavioral biases of their clients that lead to poor decision making.

A related strand of literature relates to psychological underpinnings of bad advice. Di Tella
et al. (2015) analyze instances of self-serving biases, which occur when people take actions that
benefit themselves but that harm other people. In such instances, the people taking the action
negatively distort their views of the other person (think badly of the other person) to make it
psychologically less costly to treat them poorly. Di Tella et al.’s main hypothesis is that “people
manage their self image while trying to earn money.” This purposeful bias in one’s views of
another person reduces the psychological cost of taking an action that is favorable to oneself but
harmful to the other person.

In our paper, we make a slightly different argument. We argue that financial advisers
exhibit self-serving biases in that they make true but incomplete statements to their clients because
it is psychologically less costly to make those statements than it is to make false statements—i.e.,
to outright lie. Due to self-serving biases, the advisers may even believe that their advice
concerning improved diversification is good advice, as suggested by the quotation at the beginning
of this paper from Upton Sinclair, a social policy activist in the early and mid twentieth century.
As Di Tella et al. (2015) note, “The possibility that beliefs exhibit a self-serving bias has been
studied since the development of the theory of cognitive dissonance (e.g., Hastorf and Cantril
[1954]; Festinger [1957]).” Chen and Gesche (2016) in an experiment find that some people
induced to provide bad advice through use of a cash incentive are likely to continue to provide that
advice when the incentive is removed. They argue that the subjects continue to provide bad advice
because the subjects have adopted a self-serving bias that justifies the objectively bad advice as

actually being good advice.



Diversification. Relating to the issue of portfolio diversification, Fama (1976) analyzes the effect
on the standard deviation of a portfolio of adding an additional stock. He finds a large decline in
standard deviation up to 20 stocks, but relatively little further reduction when adding further
stocks. Specifically, he finds that about 95 percent of the reduction in standard deviation in going
from a portfolio of one stock to a portfolio with more stocks is achieved with a portfolio of 20
stocks.

According to Betterment (2016), an investment adviser, “Many investors know that they
should be diversified, but don’t understand what that really means.” Lusardi and Mitchell (2011),
in a survey of older Americans, find that only half of respondents know that holding stock in a
single company is riskier than investing in a mutual fund. Benartzi and Thaler (2001) present
experimental evidence suggesting the tendency of investors to engage in naive diversification,
splitting their investments evenly among the available options when a small number of options are
provided. This approach is called the 1/n approach. Fisch and Wilkinson-Ryan (2014) present
further experimental evidence that unsophisticated investors may be attracted to naive
diversification strategies, which may explain the appeal of the advice that they can have more
investment options if they roll over their employer-sponsored defined contribution plan to an IRA.
For example, in their experiment, 75 percent of those participants who invested in a low-fee equity
index fund also invested in an identical high-fee fund.

Money Magazine (2015) identifies as a myth believed in by some investors that investing
in a large number of different mutual funds guarantees diversification, writing “Breadth of
holdings alone does not guarantee diversification.” That myth, presumably believed by many
unsophisticated investors, directly relates to the success of the advice to roll over to have access to

a larger number of investment options.



For some pension participants, having many options may make investment decisions more
difficult. Behavioral economics does not support the idea that having unlimited choice by rolling
over to an IRA is a good feature. “The paradox of choice” refers to the negative effects of having
too many choices. Several studies have documented the problems that people have in making
decisions when facing a large number of options (lyengar and Lepper 2000; Carosa 2014). Despite
the concept from traditional economics that more options are always better, research has
documented that for psychological reasons of mental overload, above a minimum level, fewer
choices are better for many people when the available options allow for a sufficient range of
choice. Relating specifically to pension investment options, a study found that having many
investment options in 401(k) plans lowered participation rates (lyengar, Huberman, and Jiang
2004).

Another aspect of too much choice, in the context of IRAS, is the tradeoff between quantity
of choice and quality of choice. A large number of choices that are not preselected by a financial
expert with a fiduciary obligation, as in IRAs, will include more options that are of poor quality,
are poorly diversified, have high fees and poor rates of return (Goldreich and Halaburda 2011).

A substantial literature demonstrates that the cognitive costs of greater choice can lead to
worse savings and retirement investment choices (Ashraf, Karlan and Yin 2006; Madrian and Shea
2001; Choi et al. 2006, 2007; Hastings and Tajeda-Ashton 2008; Duarte and Hastings 2009).
Investment Options in the TSP

The TSP uses passively managed index funds. The TSP offers a choice of 10 funds, five
of which are lifecycle or target date funds, based on the participant’s expected date of retirement.
In the empirical analysis, we focus on individual portfolios constructed from the five basic funds.

The five basic funds are: 1) the Government Securities Investment Fund (G Fund, which is based
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on medium-term and long-term government bond rates), 2) the Fixed Income Index Investment
Fund (F Fund, which tracks the Barclays Capital U.S. Aggregate Bond Index), which includes
Treasury Securities, Government-agency bonds, mortgage-backed bonds, corporate bonds and a
small amount of foreign bonds traded in the United States, 3) the Common Stock Index Investment
Fund (C Fund, which tracks the Standard & Poor’s 500 Index), 4) the Small Capitalization Index
Fund (S Fund, which tracks the Dow Jones U.S. Completion Total Stock Market Index, it
represents all U.S. equities other than those in the Standard & Poor’s 500 index), and 5) the
International Stock Index Investment Fund (I Fund, which tracks the Morgan Stanley Capital
International EAFE, which is the Europe, Australasia, and Far East Index) (Thrift Savings Plan
2015), which includes securities from more than 20 developed countries.

Empirical Analysis of the Advice to Roll Over from the TSP for Greater Diversification

The TSP stock funds do not cover emerging markets, Canada, and international small
capitalization stocks. The TSP’s investment options also do not include real estate, commodity,
and international bond funds. Copeland (2013) finds that, in aggregate, IRA participants invest
13.8 percent of their assets in the category “other,” which refers to investments not in stocks,
bonds, or target date funds. This finding suggests that IRA participants do hold a wider range of
investments, since the TSP does not have any investment that would be in that category. The TSP
does not offer actively managed funds.

We adopt the Bessler and Wolff (2015) method to test whether the optimal portfolio
constructed by the basic five TSP funds is fully diversified. First, we investigate whether the TSP
participants can benefit from greater diversification when extra investment options are available
in addition to the five existing options. Second, we investigate the closely related question of

whether rolling over from the TSP with its five basic investment options results in better
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diversification. That analysis excludes the G fund, which is only available through the TSP, but
replaces it in the portfolio with an investment in publicly available U.S. government bonds.

Data. TSP funds track the performance of various stock and bond indices, so we use those indices
to run the diversification analysis. We collect monthly returns from January 1993 to April 2015.
We use the Barclays Capital U.S. Aggregate Bond Index for the F Fund; Standard and Poor’s
(S&P) 500 Stock Index for the C Fund; the Dow Jones U.S. Completion Total Stock Market Index
for the S Fund; and the MSCI EAFE Stock Index for the | Fund. Because the G Fund has different
risk and return characteristics from publicly available U.S. government bonds, we use monthly-
rate-of-return data provided to us by the Thrift Savings Board. We use three-month U.S Treasury
discount bond yields as a proxy for the risk-free rate.

We consider four additional investment options. First, we include a real estate fund. We
use the FTSE NAREIT U.S. Real Estate Index Series (REIT). Previous studies, such as Burns and
Epley (1982), Ennis and Burik (1991), and Giliberto (1993), use REIT data to show that investing
in real estate funds improves diversification for U.S investors. Second, we add an emerging market
fund. Li, Sarkar, and Wang (2003) find substantial international diversification benefit for U.S
equity investors. The data we use are from the MSCI Emerging Markets Index. Third, we consider
the commodity market. Daskalaki and Skiadopoulos (2011) show that only non-mean-variance
investors can benefit from commaodity investment, and this result only holds in sample. We use
the S&P Goldman Sachs Commodity Index to calculate the return from investing in the commodity
market. Fourth, we add an international bonds fund. We use the Citi Non-USD Non-GBP world
government bond index as a proxy.

[Table 1 here]
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Table 1 shows summary statistics for the data. The upper panel presents the sample
moments of the five TSP funds. The G Fund is almost risk free while providing an average annual
return of 4.525 percent. 10-year government bonds are comparable to the G fund in terms of
average return and volatility. Other TSP funds and additional funds all have higher annualized
returns compared with the G fund and also higher levels of risk. The Sharpe ratios of all the
additional funds are lower than the Sharpe ratios of most of the TSP funds, suggesting that the
additional funds are not attractive as a stand-alone investment. The Jarque-Bara statistic of most
funds is significant at the 5%-level besides the fixed income indices, rejecting the assumption of
normal distribution of returns for all funds except bonds.

[Table 2 here]

Even if the additional funds do not appear to be attractive in terms of stand-alone
investments, they may still improve the risk-return profile if the correlations with the TSP funds
are low or negative. To gain insights in terms of potential diversification benefit, we present the
pair-wise correlation matrix in Table 2. We find low but significantly positive correlation between
the international bond index and most of the TSP funds. There is also a low but significant
correlation between the real estate index and the F fund. The emerging market index is highly
correlated with most of the TSP funds. Based on our correlation analysis, an international bond

index fund might be able to bring additional diversification benefit to the TSP portfolio.

In-sample and out-of-sample diversification performance. We start the empirical analysis by
examining the in-sample benefit of adding extra funds to the TSP portfolio. The results of the in-
sample analysis are reported in Table 3. We compute the optimal mean-variance performance of

TSP portfolios as well as extended portfolios that include one or all of the additional four options.
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The first row is the benchmark case which only includes the current five TSP funds in the
investment portfolio. Each of the next four rows include one additional fund added to the
benchmark portfolio. The sixth row includes all four funds added to the TSP portfolio. The last
row also includes all the investment vehicles but the investors are no longer TSP participants so
the G fund is replaced with a publicly available government bond fund. The performance of
optimal portfolios is presented in terms of their means, volatilities and Sharpe ratio after deducting
the transaction cost which is 3 basis point for the TSP investors and 60 basis point for the non-TSP
investors.

The performance of the standard mean-variance portfolio based on sample moment is
generally disappointing. Hence, we also adopt two indexed-model based estimation approaches--
CAPM and the Fama-French method and a Bayesian Shrinkage method recommended by Ledoit
and Wolf (2003) to estimate the input parameters.

[Table 3 here]

Table 3 shows that adding all the extra funds to the TSP benchmark portfolio brings a small
but significant improvement in the optimal in sample performance under the CAPM and Fama-
French methods. Even for non-TSP investors, whose investment fee are 20 times higher, there is
still a significant improvement on portfolio performance if all the nine indexed funds are included
in the portfolio.

The in-sample test assumes a perfect forecast of all asset returns. This assumption does not
reflect reality, as it is limited to the condition that future performance of the return series is known
in advance. Therefore, we also analyze the out-of-sample benefit of having additional funds. We
use the rolling estimation window method used by DeMiguel, Garlappi, and Uppal (2009), to

compare the performance of various asset allocation strategies. It is not necessary to consider other
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asset allocation strategies in the in-sample analysis since the Markowitz (1952) mean-variance
strategy dominates any alternative strategies if investors only care about portfolio risk and return.
The alternative asset allocation strategies we consider include the global minimum-variance
strategy, risk parity strategy and 1/N naive strategy.

[Table 4 here]

Table 4 reports the out-of-sample analysis results. In general, the out-of-sample analysis
has much lower returns and Shape ratios compared with the in-sample results. The minimum
variance strategy performs the best out of sample, compared with other asset allocation strategies.
The 1/N strategy performs the worst. There is approximately a 2.5% increase in portfolio returns
if TSP funds include the additional four instruments under both the CAPM and Fama-French
estimation methods. The return improvement is not clear when using the risk parity and the 1/N
strategy, especially under the out-of-sample estimation methods. Despite the increases in returns
and Sharpe ratios, including additional funds do not make volatilities of the portfolios smaller.
This implicitly indicates that the TSP 5-fund portfolio is sufficiently diversified.

The take away from Table 3 and 4 is that both CAPM and Fama-French estimation methods
are resilient against parameter misspecification for different investment strategies. Given the
benchmark performance, there is almost no space for further diversification. However, investors
can still benefit from higher returns when including more funds to their benchmark portfolio.
Therefore, non-TSP investors can still benefit from investing in a larger number of indexed funds
even with much higher fees.

[Table 5 here]
As a robustness check, in Table 5 we also present the out-of-sample analysis in three sub

periods. Only during the subperiod 2001-2008 can a significant improvement in terms of higher
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Sharpe ratios be found when adding extra investment vehicles to the TSP portfolio. This result
indicates that a larger number of investment options does not always result in a better performance
and the TSP benchmark is sufficiently diversified.

Policy Results

The main result concerns the quality of advice that pension participants are receiving. The
advice to roll over from the TSP for better diversification because the TSP has only five basic
funds is not valid. Thus, we document that many participants in the TSP are receiving bad advice
that is very costly. Not only do they have worse investment outcomes before fees, as we document
here, but they also generally have substantially higher fees. The advice to roll over can result in
present-value losses of thousands of dollars (Turner, Klein, and Stein 2016).

More generally, our results indicate that for participants in large 401(k) plans, which
typically have lower fees than small plans and than IRAs, the advice to roll over for better
diversification is based on a true statement that it may be possible to obtain better diversification,
but ignores the costs. Because the improvement in diversification is generally relatively small, the
increase in costs from rolling over to an IRA outweighs the improvement in diversification. Thus,
bad advice is supported by bad analysis. In particular, the analysis focuses on only one aspect of
the situation, in this case portfolio diversification, without adequately taking into consideration
costs.

The second main result is that pension plans can be well diversifiefd with a relatively small
number of funds. For example, with its five basic investment options, the TSP is well diversified.
Adding an additional four investment options results in slightly better Sharpe ratios using some
investment strategies. Thus, this result suggests that defined contribution plans and other funds of

funds, such as target date plans, can provide their participants the opportunity to have well
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diversified funds while still retaining the simple choice menu of a small number of funds that are
themselves well diversified and that are selected to work well together in a portfolio that includes
all five funds. This result has relevance for litigation as to the adequacy of the investment options
offered by pension plans, where some plaintiffs have charged imprudent management based on a
small number of investment options being offered (Fisch and Wilkinson-Ryan 2016).

In addition, the results here suggest that some financial advisers and some providers of
financial products may use strategic complexity to impress naive investors, recommending or
providing complex investment portfolios when simpler portfolios may be superior, once fees are
taken into account.

Conclusion

Mounting evidence documents that financial advisers with conflicts of interest often
provide advice that is costly to their clients. Nevertheless, these advisers presumably have
arguments that they use to persuade their clients to follow their advice. We conclude that bad
advice is sometimes supported by bad analysis. This paper analyzes one such argument. In doing
so, it investigates the hypothesis that advisers with a conflict of interest, in communicating with
their clients, focus on the benefits of their advice without weighing the marginal benefits against
the marginal costs. We characterize this approach as telling a half-truth, in that the advisers are not
divulging all of the relevant information, but are only divulging information that is favorable to
the case they are making for a rollover. We argue that it is psychologically less costly to make a
true statement that is incomplete than to make a false statement. Many advisers, however, may
simply be following the industry standard advice. We present evidence against the industry
standard advice concerning 401(k) plan rollovers in order to have greater investment options. A

plan with as few as five well diversified investment options can provide adequate diversification,
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while leaving an employer-provided plan and rolling over for more options will generally result in

higher fees.
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Table 1
Descriptive statistics of asset returns (January 1993-April 2015).
Mean (%)  Std. Dev. (%) Skewness Kurtosis Sharpe  VaR (99%) JB (p-value %) Observations

TSP G Fund 4.525 0.504 -0.190 1.940 0.000 0.643 0.084 268
TSP F Fund 5.686 3.595 -0.238 3.966 0.821 2.881 0.154 268
TSP C Fund 8.160 14.579 -0.711 4.300 0.372 8.966 0.000 268
TSP S Fund 10.090 18.567 -0.634 4.634 0.396 13.752 0.000 268
TSP I Fund 5.684 16.462 -0.659 4.351 0.179 9.816 0.000 268
10-Year Bond 4.508 0.449 -0.057 2.167 0.000 0.640 1.925 268
Real Estate 5.638 18.566 -0.881 10.418 0.156 12.265 0.000 268
Emerging 8.116 23.118 -0.710 5.071 0.233 14.854 0.000 268
Commaodity 6.201 21.224 -0.269 4.603 0.163 14.943 0.000 268
Intern. Bond 5.203 8.300 0.223 3.897 0.297 6.510 0.368 268
3-Month T-bill 2.734 0.633 0.025 1.387 0.000 0.520 0.000 268

Notes: This table p rovides sample moments, Sharpe ratios, Value -at-risk and Jarque -Bera statistics of the five TSP -fund indices, the 10 -year
government bond, the four additional fund indices and the risk -free rate used in the empirical analysis. The evaluation period covers 268 months
from January 1993 to April 2005. ‘Mean’ and “Std. Dev.’ represent annualized time-series mean and annualized standard deviation of monthly
returns. ‘Skewness’ and ‘Kurtosis’ denote the third and the fourth moment of the return distribution. “Sharpe’ represents the annualized Sharpe
ratios of the respective asset classes.We treat G fund index and 1Gyear government bond as riskless assets; therefore, their Sharpe ratios are zeros.
VaR (99%) shows the non -parametric 99% value -at-risk of the monthl y returns during the sample period. ‘JB (p-value)’ is the p-value of the
Jarque-Bera statistics for testing normality of sample returns.



Table 2
Correlation matrix of asset returns (January 1993—-April 2015).

Correlation TSP Funds Additional Funds

Gfund Ffund Cfund Sfund Ifund 10YearBond RealEstate Emerging Commodity Intern.Bond
Gfund 1.000 0.197**  -0.017 -0.048 -0.031 0.969** -0.027 -0.066 -0.009 0.108*
Ffund 0.197** 1.000 0.039 -0.017 0.033 0.163** 0.176**  0.002 0.005 0.210**
Cfund -0.017 0.039 1.000 0.851** 0.801** -0.012 0.556**  0.718** 0.255** 0.002
Sfund -0.048 -0.017 0.851**  1.000 0.753** -0.045 0.581**  0.737** 0.308** 0.010
Ifund -0.031 0.033 0.801**  0.753** 1.000 -0.019 0.527**  0.784** 0.380** 0.154*
10YearBond  0.969** 0.163**  -0.012 -0.045 -0.019 1.000 -0.034 -0.061 0.021 0.064
Real Estate -0.027 0.176** 0.556** 0.581** 0.527** -0.034 1.000 0.472** 0.163** 0.072
Emerging -0.066 0.002 0.718** 0.737** 0.783** -0.061 0.472**  1.000 0.361** 0.028
Commodity ~ -0.009 0.005 0.255** 0.308** 0.380** 0.021 0.163**  0.361** 1.000 0.074
Intern.Bond 0.108* 0.210** 0.002 0.010 0.154* 0.064 0.072 0.028 0.074 1.000

Note: The table displays the correlation matrix for the five TSP -fund indices, the 10-year government bond and the four additional fund indices
used in the empirical analysis over the period from January 1993 to April 2015. * and ** represent the correlation values significantly different
from zero at the 5% and 1% level, respectively
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Table 3
In sample performance of optimal mean-variance portfolio.

Estimation Method Sample Moments CAPM Fama French 3 Factor Bayesian Shrinkage
Mean Std.dev. Sharpe Mean Std.dev. Sharpe Mean Std.dev. Sharpe Mean Std.dev. Sharpe

Benchmark TSP 32,14 19.93 1.59 20.23 15.77 1.26 19.84 1561 1.25 2581 17.84 1.43
+ Real estate 33.71 20.42 1.63 20.98 16.06 1.28 20.75 15.97 1.28 26.75 18.17 1.45
+ Emerging 32,14 19.93 1.59 20.69 15.94 1.27 20.17 15.74 1.26 25.73 17.81 1.42
+ Commodity 32,54 20.06 1.60 20.73 15.96 1.28 2041 15.84 1.27 26.00 17.91 1.43
+ Intern.Bond 33.63 20.40 1.63 23.43 16.99 1.36 23.28 16.93 1.35 26.71 18.15 1.45
+All 35.56 20.98 1.68 25.07 17.58 1.40** 2498 17.55 1.40%* 27.72 1850 1.48
NonTSP 35.00 20.98 1.65 2452 17.59 1.37* 2443 1755 1.37* 27.17 18.50 1.45

Notes: This table displays the in-sample optimal mean-variance portfolio performance net of administering cost for the full sample from January
1993 to April 2015. The first row is the benchmark TSP 5-fund portfolio and the next five rows show the TSP portfolios complemented with
additional funds. The administrative expense for the TSP plan participants is 0.03% per year, which is applied to the first six rows. The last row
shows the performance for the non TSP portfolio which consists of all the nine funds, but with G fund replaced to the 10-year government bond.
For non TSP investors, the annual expense is assumed 20 times more expensive than the TSP participants. ‘Mean’ denotes the annualized monthly
(in percentage) returns, ‘Std.dev’ represents the associated annualized standard deviation of portfolio returns. ‘Sharpe’ is the annualized Sharpe
ratio. The mean and the ¢ ovariance-matrix are estimated using four different methods. * and ** indicate the significant higher values of Sharpe
ratio in comparison to the value of the benchmark TSP portfolio at the 10% and 5% level, respectively.
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Table 4.a

Out-of-sample portfolio benefits of additional funds using mean-variance and minimum-variance asset allocation strategies.

Estimation Method Sample Moments CAPM Fama French 3 Factor Bayesian Shrinkage
Mean Std.dev. Sharpe Mean Std.dev. Sharpe Mean Std.dev. Sharpe Mean Std.dev. Sharpe
Mean-variance asset allocation strategy
Benchmark TSP 9.88 21.29 0.35 10.60 16.06 0.51 952 15.85 0.45 8.75 18.72 0.32
+ Real estate 11.76% 22.14 0.41* 11.25" 16.38 0.54* 10.33* 16.22 0.48* 10.07* 19.25 0.38*
+ Emerging 10.88* 22.24 0.37* 11.33% 16.19 0.54* 10.02* 15.93 0.47* 9.39* 19.35 0.34*
+ Commodity 9.93* 22.06 0.33 11.02* 16.23 0.52* 10.04* 16.00 0.46* 8.66 19.21 0.30
+ Intern.Bond 9.23 21.77 0.30 11.56" 17.24 0.50 10.52* 16.89 0.45 8.13 19.01 0.27
+All 13.19* 24.07 0.43* 13.40* 17.79 0.57* 12.50* 17.45 0.51* 10.76* 20.43 0.38*
NonTSP 11.83" 24.08 0.37* 12.42* 17.81 0.50 11.62" 17.48 0.44 9.66* 20.44 0.32
Minimum-variance asset allocation strategy
Benchmark TSP 11.82 19.65 0.50 10.65 16.01 0.52 9.99 15.64 0.50 10.52 17.07 0.48
+ Real estate 14.34* 20.46 0.60* 11.49* 16.30 0.56* 10.84* 15.96 0.54* 12.41* 17.60 0.57*
+ Emerging 12.42* 19.32*  0.55* 11.61* 16.12 0.57* 10.87* 15.65 0.55* 10.79* 16.44* 0.52*
+ Commodity 12.30* 20.24 0.50 11.24* 16.17 0.54* 10.65* 15.75 0.53* 10.83* 17.43 0.48
+ Intern.Bond 11.26 20.08 0.44 11.63* 17.19 0.51 10.95* 16.68 0.50 996 17.37 0.43
+All 15.14* 21.07 0.61* 13.94* 17.70 0.62* 13.41* 17.13 0.61* 12.51* 17.56 0.58*
NonTSP 13.78* 21.09 0.54* 12.97 17.72 0.54* 12.53* 17.15 0.53* 11.41* 17.58 0.51*

Notes: This table displays the out-of-sample portfolio performance following mean variance and minimum variance asset allocation strategies for
the TSP 5-fund portfolio and portfolios complemented wit h additional funds during the period from January 1993 to April 2015. The results are
net of administration cost which is 0.03% for the TSP participants and 0.6% for the noiT SP investors. Parameters are estimated using four differen
methods. The estimation window length is 120 months and the testing window has the length of 168 months. Improvements in comparison to the
TSP benchmark portfolio are bolded and highlighted with *.
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Table 4.b

Out-of-sample portfolio benefits of additional funds using risk parity and 1/N naive asset allocation rules.

Estimation Method Sample Moments CAPM Fama French 3 Factor Bayesian Shrinkage
Mean Std.dev. Sharpe Mean Std.dev. Sharpe Mean Std.dev. Sharpe Mean Std.dev. Sharpe
Risk parity asset allocation strategy
Benchmark TSP 6.89 10.57 0.42 10.01 1175 0.66 9.00 10.48 0.65 6.50 9.67 0.41
+ Real estate 6.24 9.83* 0.40 10.01 11.59* 0.68* 9.13* 10.44* 0.66" 5.95 9.04* 0.39
+ Emerging 6.36 9.54*  0.44* 11.00* 11.22* 0.75* 9.85* 9.71* 0.73° 6.05 8.77% 043"
+ Commodity 6.94* 1118 0.43* 10.20* 11.46* 0.67* 9.39" 10.19* 0.66" 6.57* 10.21 0.42*
+ Intern.Bond 7.70*  12.04 0.43* 10.92* 13.31 0.64 9.96* 11.91 0.62 7.25*  11.07 0.42*
+All 6.72 10.83 0.44* 12.33" 12.65 0.76* 11.80* 11.16 0.75* 6.47 10.01 0.43*
NonTSP 6.15 10.85 0.37 11.69* 12.67 0.68* 11.27 11.18 0.65 5.92 10.02 0.36
1/N naive asset allocation strategy
Benchmark TSP 499 579 0.37 6.67 6.39 0.59 594 498 0.59 494 566 0.35
+ Real estate 470 5.83 0.35 6.58 6.66 0.58 6.03* 5.39 0.57 467 5.68 0.34
+ Emerging 452  5.69* 0.39* 7.26* 6.06" 0.69* 6.43* 4.48* 0.68* 449  553* 0.39*
+ Commodity 492 715 0.38* 6.93" 6.48 0.58 6.46* 5.16 0.58 489  6.90 0.37*
+ Intern.Bond 544+ 7.02 0.38* 7.44* 785 0.60* 6.66 6.33 0.58 5.39* 6.84 0.38*
+All 473 7.36 0.41* 8.66* 7.70 0.71* 8.35* 6.19 0.71* 477  7.06 0.41*
NonTSP 424  71.37 0.31 8.17* 7.71 0.61* 7.91* 6.20 0.63* 428 7.07 0.31

Notes: This table continues Table 4.a, reporting the out-of-sample portfolio performance for another two different asset allocation strategies: risk
parity and 1/N naive rules, net of administration cost. ‘Mean’ denotes the annualized average monthly returns (in percentage) for each portfolio
(in percentage) .

during the last 168 months (the length of testing window)

, “Std.dev’ represents the associated annualized standard deviation
‘Sharpe’ is the annualized Sharpe ratio. Improvements in comparison to the TSP benchmark portfolio are bolded and highlighted with *.
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Table 5.a
Out-of-sample analysis for sub-period from January 1993 to January 2001.

Mean-variance asset allocation strategy Minimum-variance asset allocation strategy
Sample Moments CAPM Fama French  Bayesian Shrink Sample Moments CAPM Fama French  Bayesian Shrink
Benchmark TSP 0.671 0.773  0.621 0.603 -0.448 0.756  0.674 -0.564
+ Real estate 0.653 0.764  0.565 0.534 -0.418* 0.743  0.633 -0.593
+ Emerging 1.300* 0.661  0.598 1.091* -0.795 0.604  0.554 - 0.982
+ Commodity 0.542 0.620 0.315 0.513 -0.280* 0.669  0.585 - 0.364*
+ Intern.Bond 0.523 0571 0412 0.458 -0.424* 0.545 0.518 -0.515*
+All 1.391* 0.359  0.095 1.017* -0.663 0.349  0.300 -0.977
NonTSP 1.413* 0421 0.152 1.019* -0.618 0.412  0.358 -0.988
Risk parity asset allocation strategy 1/N naive asset allocation strategy
Sample Moments CAPM Fama French  Bayesian Shrink Sample Moments CAPM Fama French  Bayesian Shrink
Benchmark TSP 0.549 0.833 0.778 0.483 0.485 0.754  0.706 0.447
+ Real estate 0.433 0.683  0.608 0.368 0.371 0.613 0.541 0.331
+ Emerging 0.281 0.466 0.416 0.244 0.117 0.194 0.173 0.127
+ Commodity 0.443 0.693  0.645 0.396 0.356 0.577 0.521 0.347
+ Intern.Bond 0.315 0.472  0.463 0.275 0.298 0.471  0.460 0.279
+All 0.013 0.062  0.007 - 0.007 -0.078 -0.088 -0.144 -0.022
NonTSP 0.012 0.102  0.039 -0.017 0.033 -0.083 -0.151 -1.034

Notes: This table displays the out-of-sample portfolio Sharpe ratios for different asset allocation strategies and different parameter estimation
methods for the TSP 5-fund portfolio and portfolios complemented with additional funds during the sub period from January 1993 to January
2001. The results are net of administration cost. The length of the estimation window is 30 months. Improvements in comparison to the TSP
benchmark portfolio are bolded and highlighted with *.
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Table 5.b

Out-of-sample analysis for sub-period from February 2001 to February 2008.

Mean-variance asset allocation strategy

Minimum-variance asset allocation strategy

Sample Moments CAPM  Fama French  Bayesian Shrink Sample Moments CAPM  Fama French  Bayesian Shrink

Benchmark TSP 0.537 0.499 0.279 0.464 0.217 0.508 0.530 0.156

+ Real estate 0.368 0.468  0.098 0.334 0.026 0.520* 0.530 0.028

+ Emerging 0.712* 0.655* 0.320" 0.627* - 0.037 0.691" 0.676" - 0.156
+ Commodity 0.593* 0.614* 0.364* 0.510* 0.328* 0.626" 0.631* 0.249*
+ Intern.Bond 0.853* 0.678* 0.425" 0.713* 0.444* 0.674* 0.700" 0.331F
+ All 0.738* 0.902* 0.394* 0.677* 0.018 0.943* 0.894* -0.080
NonTSP 0.748* 0.908* 0.400" 0.675* 0.025 0.949" 0.898" -0.097

Risk parity asset allocation strategy

1/N naive asset allocation strategy

Sample Moments CAPM Fama French  Bayesian Shrink Sample Moments CAPM Fama French  Bayesian Shrink
Benchmark TSP 0.505 0.692 0.681 0.484 0.460 0.686  0.655 0.439
+ Real estate 0.469 0.669 0.663 0.453 0.402 0.615 0.601 0.394
+ Emerging 0.726* 1.150* 1.112¢ 0.678* 0.788* 1.335% 1.273* 0.748*
+ Commodity 0.816* 1.022* 1.005* 0.761* 0.931* 1.150* 1.130° 0.876*
+ Intern.Bond 0.622* 0.852* 0.851* 0.595* 0.507* 0.781* 0.765" 0.503*
+ All 0.927* 1421 1.397* 0.860* 1.023* 1537 1.485* 0.950*
NonTSP 0.918* 1.409* 1.344* 0.844* 1.001* 1.488° 1.796" 0.922*

Notes: This table continues Table 5.a, showing the out
parameter estimation methods during the sub period from February 2001 to February 2008. | mprovements in comparison to the TSP benchmark
portfolio are bolded and highlighted with *.

-of-sample portfolio Sharpe ratios for different asset allocation strategies and different
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Table 5.c

Out-of-sample analysis for sub-period from March 2008 to April 2015.

Mean-variance asset allocation strategy

Minimum-variance asset allocation strategy

Sample Moments CAPM  Fama French  Bayesian Shrink Sample Moments CAPM  Fama French  Bayesian Shrink
Benchmark TSP 1.107 0.479 0.456 0.833 0.992 0.702 0.700 0.706
+ Real estate 1.223* 0.304 0.326 0.893* 1.196* 0.719* 0.702* 0.882*
+ Emerging 1.343* 0.531* 0.668" 0.951* 1.326* 0.678 0.656 0.915*
+ Commodity 1.425* 0.453 0.331 1.091* 0.772 0.588 0.514 0.458
+ Intern.Bond 1.047 -0.025 -0.055 0.790 0.744 0.428 0.422 0.477
+ All 1.919* -0.131  0.136 1.250* 1.734* 0.318 0.247 1.044*
NonTSP 1.760* -0.292  0.003 1.138" 1.543* 0.086 -0.029 0.887*

Risk parity asset allocation strategy

1/N naive asset allocation strategy

Sample Moments CAPM Fama French  Bayesian Shrink Sample Moments CAPM Fama French  Bayesian Shrink
Benchmark TSP 0.809 1130 1111 0.760 0.686 1.039 1.005 0.683
+ Real estate 0.724 1.134* 1.095 0.688 0.647 1.012 0.982 0.610
+ Emerging 0.610 0.974 0.938 0.589 0.472 0.797 0.741 0.487
+ Commodity 0.497 0.802 0.753 0.477 0.333 0.574 0.530 0.365
+ Intern.Bond 0.620 0.841 0.804 0.579 0.596 0.903 0.867 0.600
+ All 0.299 0.559 0.512 0.294 0.221 0.442 0.422 0.222
NonTSP 0.189 0.426  0.702 0.184 - 0.046 0.193 0.452 -0.798

Notes: This table continues Table 5.a and 5.b, reporting the out-of-sample portfolio performance net of administration cost during the sub period
from March 2008 to April 2015. for different asset allocation strategies and different parameter estimation methods. Improvements in comparison
to the TSP benchmark portfolio are bolded and highlighted with *.
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