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Abstract

Determining how much to save for retirement and how to invest those savings is a complex problem.
As defined contribution plans, such as 401(k) plans, become more popular, individuals are increas-
ingly forced to make these decisions themselves. One potential solution to help DC participants
better achieve retirement goals is “Expert Guidance,” which, for purposes of this paper, is defined as
professional online retirement advice on optimal savings and investing decisions.

In this paper the potential benefits of Expert Guidance are estimated using actual historical
changes in savings rates and portfolio allocations for participants who use Morningstar®
Retirement ManagerS™ an advice and managed account platform. The impact of Expert
Guidance is determined by contrasting the savings and investing decisions of DC participants
after receiving Expert Guidance with those made before receiving it. The results of this
analysis suggest that individuals can potentially realize additional savings and investment
benefits from Expert Guidance, such as increased savings levels and diversified investment
allocation, which may lead to greater potential returns and more income in retirement, even
after accounting for potential fees.

The author would like to thank Dan Bruns for his help assembling the data set. This paper would
not have been possible without his assistance. The author would also like to thank Alexa Auerbach,
Drew Carter, Hal Ratner, Nathan Voris, and Sue Watt for helpful edits and comments.
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Key Findings

Savings

On average, participants increased their deferral rates by 2.19 percentage points to 10.14%
after receiving Expert Guidance, which represents a relative increase of 27.65%.

After receiving Expert Guidance, 86.80% of participants increased their deferral rate, 10.75%
kept their deferral rate the same, and 2.45% of participants decreased their deferral rate.
Younger and lower-income participants tended to increase their deferral rates the most after
receiving Expert Guidance, on both a relative and an absolute basis.

Increased deferrals resulted in higher employer matching contributions. Employer matching contribu-
tions increased by 0.28 percentage points, on average, after receiving Expert Guidance, to 3.03%
from 2.76%, which is a relative increase of 9.78%.

Among participants in plans that offer an employer matching contribution, 77.69% deferred the
amount required to receive the maximum employer match before receiving Expert Guidance, while
92.42% deferred the maximum matching level after receiving Expert Guidance.

The total savings rates, which include both employee deferrals and employer matching contributions,
rose on average by 2.48 percentage points to 13.18% after receiving Expert Guidance, which
represents a relative increase of 23.14%.

Investing

Among “do-it-yourself” participants, 48.07% held three or fewer funds, of which 22.69% held only
one fund before receiving Expert Guidance. After receiving Expert Guidance, participants held six to
nine funds on average. DIY participants here are defined as individuals who have an allocation of
20% or less of their total portfolio allocated to an “Allocation” fund as categorized by Morningstar.
An analysis is performed where the future one-year performance of the allocation implemented after
receiving Expert Guidance is contrasted with the future one-year performance of the allocation
before receiving Expert Guidance. This analysis is hypothetical in nature because it assumes the
investor would have held the allocation before receiving Expert Guidance and after receiving Expert
Guidance over the following year. When contrasted, the average future one-year hypothetical
performance for participants after receiving Expert Guidance was 2.22 percentage points higher than
the future one-year hypothetical performance of the allocations before receiving Expert Guidance.
Even after adjusting for the varying levels of equity risk, the future return of the portfolios after
receiving Expert Guidance outperformed the previous allocations by 0.62 percentage points over the
next one-year period, on average.

Before receiving Expert Guidance, the data suggests that investors’ confidence in equity allocations
was dented by the global financial crisis and did not recover in time to take advantage of the
recovery in market values. The average equity allocation for participants before receiving Expert

MAORNINGSTAR

©2014 Morningstar. Al rights reserved. This document includes proprietary material of \ transcription or other use, by any means, Page 3 of 31
in whole or in part, without the prior written consent of Morningstar is pmh\hned The Morningstar mvestmem Management group of Morningstar, Inc.

includes N ociates, Ibbotson Associates, and N Services, which are registered investment advisors and wholly owned

subsidiaries of Morningstar, Inc. The Morningstar name and logo are registered marks of Morningstar.




Guidance was approximately 66% of total assets in May 2007, declining to about 43% in January
2010, and rising to only about 59% by February 2014.

The average risk tolerance for participants, represented by their responses to a risk tolerance
questionnaire, varied over the analysis period with risk tolerance decreasing significantly during the
financial crisis. This suggests that portfolio assignments based primarily on risk tolerance may result
in inconsistent allocations over time.

Combined Impact

The long-term benefit of Expert Guidance realized by a participant will vary depending on the fees
charged for the service. This analysis shows an average 25-year-old participant would realize 53.91%
more retirement income (based on both savings and asset allocation changes) after using an Expert
Guidance service with no annual fee and an increase of 19.34% after using an Expert Guidance
service with a 1% annual fee. If the participant were to withdraw 4% of the balance during the first
year of retirement (i.e., follow the “4% Rule”) these improvements would result in annual increases
in retirement income of $28,921 and $10,375, respectively.

Additionally, there is a 92.6% probability of a 25-year old participant having more wealth at retire-
ment as a result of Expert Guidance assuming no annual fee and an 80.3% probability of having more
wealth with a 1.0% annual fee. The median expected increases in wealth for 25-year-olds is 105.3%
and 62.6%, respectively, for the two fee levels.

While these results are significant, approximating the value of Expert Guidance based entirely on
changes in savings rates and investment allocations is incomplete. Expert Guidance tools can
provide financial benefits beyond savings and investment advice, such as guidance on when to retire,
when and how to claim Social Security benefits, and how to invest and draw down assets in a
tax-efficient manner.
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Expert Guidance

A growing body of literature suggests most Americans lack both the ability and desire to understand
how to optimally save for retirement, as well as how to invest those monies. While education

may be a potential solution for some individuals, there will still be some remaining fraction, likely a
majority, who will want either assistance making these decisions or potentially someone else to
make these decisions for them. In this paper this assistance is referred to as “Expert Guidance,” or
guidance that is customized to the unique situation of the individual and provided by an online
investment advisory interface managed by an investment advisor that has specific expertise in
providing savings rate, investment, and other general financial guidance to individuals.

Plan participants can receive investment advice from an array of sources (see Figure 1). Of these, two
might be considered Expert Advice: individual meetings with the plan advisor and a managed
accounts or advice service. Although meeting with a plan adviser perhaps would be optimal, this
would likely incur significant costs, making it an impractical solution. Thus, this paper focuses on and
defines Expert Guidance as that provided by an online managed accounts or advice service.

Considering the array of potential investment solutions, along with the required expertise, in Figure
1, the highest level of required expertise would be for an individual who is self-selecting (i.e.,
self-directing) his or her account. As an individual moves to the right in the spectrum, the level of
required expertise decreases, however the cost tends to increase. The goal of this paper is to provide
some context around the potential benefits of Expert Guidance that can be weighed against the
potential costs of providing the service. While both off-the-shelf and custom target-date solutions
are generally superior to self-selection, an individualized recommendation for the plan participant is
not delivered or executed. As such, Expert Guidance focuses only on those options that provide
individualized recommendations and excludes target-date solutions. While the benefits of Expert
Guidance are proxied using a specific dataset, which is expanded on more fully in the following
section, we would expect the similar benefits to extend to other types of services and platforms that
provide advice to retirement plan individuals.
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Figure 1: Investment Advice Spectrum
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Data Set

The data for this analysis is based on participants who utilized the Morningstar Retirement
Manager service, either for managed accounts or advice, from January 2006 to February 2014.
These individuals primarily access the service through an employer-sponsored defined contribu-
tion plan, such as a 401(k) plan. For individuals not familiar with the two services, managed
accounts provide discretionary ongoing asset allocation and retirement advice for participants,
while advice is usually a nondiscretionary point-in-time service that provides asset allocation and
savings recommendations.

A number of filters were applied to the available data set. First, there must be available data on the
age, compensation, savings rate (both before and after receiving Expert Guidance), and income to be
included. Second, the individual must have a minimum annual compensation of $10,000. Third, the
individual must have a nonzero deferral rate before and after the Morningstar Retirement Manager
session, and the relative change in the deferral rate cannot be greater than 25% (e.g., a participant
who was deferring 5% before the session and changed the savings rate to 40% would be excluded).
Fourth, data on the employer matching contribution rate must be available. Fifth, the individual must
be provided with an opportunity to change both the deferral rate and investment allocations. These
filters resulted in 58,444 individuals over the period, based on potential sample of over 500,000
participants. The actual number of individuals varies among the different tests performed based on
data availability, which is described more fully in the applicable sections.

The analysis is based on actual changes in deferral rates and investment allocations. In many cases
the decisions by the participant differed significantly from the Expert Guidance recommendation.
Balance and income values are adjusted to January 2014 dollars based on the monthly change in the
Consumer Price Index for Urban Consumers.
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Savings Impact

In this section the impact of Expert Guidance on individual savings decisions is explored. Americans,
as a group, are not good savers. Some journalists, academics, and politicians have gone as far to call
the lack of savings by Americans a “crisis.” The implications of this lack of savings are likely to
become increasingly significant as more Americans self-fund retirement through DC retirement plans.

Two well-cited problems with DC plans are that, first, the participant must actively save (i.e., defer
income into the 401(k) plan), and second, if the participant decides to save, he or she must figure out
the optimal amount. While the introduction of various automatic enroliment provisions introduced
as part of the Pension Protection Act of 2006 may help increase the number of individuals partici-
pating in company-sponsored DC plans, many individuals don’t know how much they should be
saving for retirement. Most participants faced with a decision between saving for the future and
current spending needs frequently opt for the latter.

Change in Participant Deferral Rates

Expert Guidance has the potential to improve savings because it provides individuals with custom-
ized recommendations about the required amount of savings necessary to achieve their retirement
goals. Although many individuals feel that a 6% deferral rate is enough to fund a full retirement,
most people may actually need to save significantly more. While an individual can choose not to
follow the recommendation provided by Expert Guidance, it is worth exploring the impact Expert
Guidance has had on savings rates in the available data set. Figure 2 shows the average deferral
rates before and after receiving Expert Guidance by participant age, along with the average change
in deferral rate for each age.

On average, deferral rates across all participants increased 2.19" percentage points to 10.14%
(from 7.95%), which represents a relative increase of 27.65%. The median increase was 2.00
percentage points. Based on the data in Figure 2, changes in deferral rates were clearly slightly
higher for younger participants than older participants. Across all participants, 86.80% increased
their deferral rates; 10.75% kept their savings rate the same; and 2.45% of participants decreased
their savings rates.

Next, the changes in absolute and relative deferral rates are broken down for different age and
income groups. The absolute change is the percentage-point change in the deferral rate. For
example, if a participant was saving 5.00% before receiving Expert Guidance and 7.00% afterward,

1 The t statistic for the difference is over 200. The vast majority of tests are significant at the 0.01% level. Information about statistical significance
is only provided if the differences are not significant at the 1% level.
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the absolute change would be 2.00 percentage points. The relative change is the deferral

rate after Expert Guidance divided by the deferral rate before Expert Guidance. Using the previous

example (5.00% before, 7.00% after) the relative change would be 40 percentage points.

Figure 2: Average Deferral Rates by Age, Before and After Expert Guidance
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The age groups are in five-year increments, except for the first group—ages 20 to 25—which is six
years. The income groups are separated into quintiles by age. The median compensation for each
age of each quintile group is included in Appendix 1 for reference. Table 1 includes the changes in
deferral rates for each of the different age and income groups considered for the analysis. Note that
there may be participants included in the overall analysis that fall outside of these groups.
Table 1: Change in Deferral Rates by Age and Income Groups
Panel A: Average Absolute Deferral Rate Change Panel B: Average Relative Deferral Rate Change
Age Income Quintile (%) Income Quintile (%)
1 2 3 4 5 Avg 1 2 3 Avg
232 221 211 208 236 223 5851  46.26 52.93
236 220 219 221 209 221 5876  49.32 51.74
222 231 241 5307 5278 4981
280 255 251 6282 5113 54.23
249 266 234 225 179 231 6853 4962 52.73
238 240 230 213 180 220 56.95 4955 4410 4431
237 233 260 193 131 21 5058 4568  78.46 47.48
227 223 202 192 144 198 4340 3566 3391 35.45
198 190 195 191 118 178 3598 3207 2978 3142
Average 236 232 227 200 177 59.17 5163 4837
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The actual benefit realized from Expert Guidance varied by different ages and income levels. Lower
income and younger participants tended to increase deferral rates by both a higher absolute and
relative percentage when compared to older and higher income individuals after receiving Expert
Guidance. For example, the average deferral rates for individuals in the lowest income quintile from
the ages of 20 to 25 increased 2.32 percentage points to 7.73%, a relative increase of 69.93%, while
the average deferral rates for individuals in the highest income quintile from the ages of 61 and 65
rose just 1.18 percentage points to 10.17%, an improvement of 26.19%.

Change in Deferral Rates Over Time

Figure 3 provides a look at how deferral rates have changed over time. While the 2.19% improve-
ment in absolute deferral rates was relatively constant over the test period, deferral rates were
actually highest at the beginning of the period, hovering around 9% before Expert Guidance and
around 11% after Expert Guidance. The deferral rates drop to approximately 8% and 10%, respec-
tively, in January 2008 and remain at approximately that level for the remainder of the study period.
While there are likely a variety of explanations as to why deferral rates dropped after January 2008,
one potential reason for the change was due to the effects of the global financial crisis, which was
marked by job losses and wage cuts. The persistence of the deferral rate improvement’s size across
the period suggests it is somewhat independent from relative economic factors.

Figure 3: Change in Average Deferral Rates over Time

B Average Before Deferral Rate Average After Deferral Rate M Average Change in Deferral Rate Deferral Rate (%)
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Change in Employer Match Contributions

Participant deferral rates are only one part of the story when it comes to investing in defined
contribution plans. Many DC plans offer some kind of match formula, where the employer will match
employee (participant) deferrals at a given rate. One of the most common matching formulas is 50%
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on the first 6% of deferrals. Under such an arrangement, a participant deferring 3% would get a
1.5% employer match, while a participant deferring 6% would get the full employer match of 3%.
In the previous example, higher deferral rates have the double potential benefit of increasing both
the amount the individual is saving as well as the amount the employer contributes to that individu-
al's account. Table 2 includes information on the absolute and relative change in employer match
contributions by age and income groups.

Table 2: Change in Employer Match Contributions by Age and Income Groups

Panel A: Average Absolute Contribution Change Panel B: Average Relative Contribution Change
Age Income Quintile (%) Income Quintile (%)

1 2 3 4 5 Avg 1 2 3 4 5 Avg
20-25 049 03 025 019 018 029 305 2750 1750 175 2244 2563
2630 050 033 028 019 019 030 4604 355 245 17209 5i5 2771
3% 042 03 07 018 017 028 461 27706 7750 1640 1195 248

0.83 0.58 0.32 3833 2342 1125
0.53 0.78 0.27 . . 47.20  26.41 16.78 .
0.38 0.32 0.19 0.17 0.14 0.24 2789 2231 18.25 1359 10.80 18.57

026 021 020 014 010 018 2234 2151 2021 1214 95 1895

023 020 013 009 013 0% 1794 1351 1231 855 1244 1295

018 016 009 009 o010 012 - 1266 1290 850 837 88 1026
Mverage 043 036 022 017 015 3287 2734 2086 1420 129

Employer matching contributions increased by 0.28 percentage points, on average, to 3.03% after
receiving Expert Guidance, a relative increase of 9.78%. Again, the relative and absolute impacts
were much greater for younger and lower-income participants. The absolute improvement in the
employer match contribution was roughly five times for the younger and lower-income participants
when compared to the older and higher-income participants (0.50 percentage point to 0.10
percentage point). This can be attributed to the fact employer match contributions tend to be
weighted more heavily toward smaller deferral rates (e.g., 50% of the first 6% of deferrals), which
is why the relative benefit is so much greater for younger and lower-income participants.

Worth noting is that among participants in plans that offer an employer matching contribution,
77.69% deferred the amount required to receive the maximum employer match before receiving
Expert Guidance, while 92.42% deferred the maximum matching level after receiving Expert
Guidance. This suggests Expert Guidance led to more participants receiving employer contributions,
which explains the results noted in Table 2.
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Change in Total Savings Rates

Combing the changes in deferral rates and employer contributions provides some perspective on the
total change in savings rates, before and after Expert Guidance. These values are included in Table 3,
similar to Tables 1 and 2, both on absolute and relative bases.

Table 3: Change in Total Savings Rates by Age and Income Groups

Panel A: Average Absolute Savings Rate Change Panel B: Average Relative Savings Rate Change
Age Income Quintile (%) Income Quintile (%)

1 2 3 4 5 Avg 1 2 3 4 5 Avg
20-25 281 283 235 226 250 282 5913 4753 3673 3577 3843 4352
630 285 25 246 240 228 251 5853 5091 4101 312 3116 433
33 264 265 268 Y A 5516 4449 M50 3352 2878 4129
40 363 313 283 289 133 "3 8 5382 4323 3639 3030 4469
445 302 344 261 243 194 269 6026 4215 3472 2635 4458
650 276 271 250 230 194 244 406 3619 3014 2645 3621
5155 263 255 281 207 141 229 824 6195 2869 2148 34
e LB e LLaes
61-65 216 206 205 200 128 191 2697 2411 2614 2042 2528
Mverage 278 268 249 226 1% 4950 4366 3977 3177 2766

The total savings rates, which include both employee deferrals and employer matching contributions,
increased by 2.48 percentage points to 13.18% on average. This absolute increase equals a relative
increase in total savings of 23.14% (13.18%/10.70%)-1=23.14%). This suggests participants who
have utilized Expert Guidance tend to have a total savings rate that is approximately 25% higher than
before using Expert Guidance, which is a significant improvement in savings.
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Portfolio Analysis

The potential benefits of Expert Guidance on investment allocations are explored in this section.
The 58,444 participants included in the analysis held 5,560 unique investments, primarily mutual
funds and collective trusts. It was possible to identify the exact fund or a relevant proxy? for 98.6%
of all participant assets. In order to be included in the portfolio analysis section, 95% or more of the
total allocation must have an identifiable ticker, in which the missing assets are assumed to be
reweighted among the assets identified.

Rather than basing the investment style on a relatively broad metric like a Morningstar Category or
the Morningstar Style Box™, a returns-based style analysis, or RBSA, was performed on each of the
investments, which are predominately mutual funds. RBSA was first introduced by William Sharpe®
as a low-cost solution to analyzing mutual funds when compared to holdings-based style analysis
(HBSA). The concept behind RBSA is best paraphrased by the folk saying (used by Sharpe in his
original research paper), “if it acts like a duck, assume it's a duck.” RBSA uses constrained optimiza-
tion to classify an investment by comparing its performance to a number of passive benchmark
indexes. RBSA searches for some combination of index returns that best mimics the portfolio
performance over the test period, by minimizing the variance of the residuals.

The index proxies used for the RBSA vary based on the broad asset class of each investment, as
defined by Morningstar, as noted in Appendices 2 and 3. The RBSA is based on the 36 monthly rolling
returns for the year-end before using Expert Guidance. For example, the fund allocations for a
participant who received Expert Guidance on March 12, 2011, would be based on the weights as of
December 31, 2010 (based on the previous 36-month returns). The Morningstar Category Average
value is used as a substitute for those investments that did not have available historical returns for
the entire period.

Once the style weights are determined for each fund, some overall metrics are calculated for each
participant. The first statistic is the total allocation to equities. This is simply the sum of the weights
to all noncash and nonbond asset classes (i.e., the equity weight includes an allocation to commodi-
ties). Next, the expected return and standard deviation are based on generalizations of past Ibbotson
Associates forecasts over the historical analysis period, while correlations are based on the monthly
returns of the respective indexes from to January 2004 to December 2014. The return and standard
deviation values used for the expectations estimates are included in Appendix 3, while the correla-
tions can be obtained by contacting the author.

2 The proxy is only used when the fund cannot be uniquely identified.
3 Sharpe, William F. 1988. “Determining a Fund's Effective Asset Mix.” Investment Management Review, vol. 2, no. 6 (November/ December):

59-69.
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Portfolio Efficiency

The first test is to see how efficient the portfolios are for “do-it-yourself” participants (referred to as
DIYs). These DIYs are defined as participants who have an allocation of 20% or less to an investment
classified as an “Allocation” fund by Morningstar. Allocation funds include things like target-date
funds, which essentially represent some type of “prepackaged” investment solution where holding a
single fund can actually result in a diversified portfolio.

While the percentage of participants selecting allocations to the different available investment
options has decreased since the introduction of Qualified Default Investment Alternatives as part of
the Pension Protection Act of 2006, there are still a significant number of participants who choose
to build portfolios on their own. When discussing the potential benefits of Expert Guidance, it makes
sense to first explore these participants because they are the ones who may benefit the most from
Expert Guidance. The first analysis is simply looking at the number of funds held by each DIY in-
vestor, with the results included in Figure 4.

Figure 4: Number of Funds Held by Do-It-Yourself Investors Before and After Expert Guidance

M Before Expert Guidance After Expert Guidance % of Total Participants

30

25

20

1 3 5 7 9 1 13
Number of Funds

Among DIY participants, 48.07% held three or fewer funds, of which 22.69% held only one fund.
This suggests most participants who choose to self-direct their accounts may not have diversified
portfolio allocations.

Next, it's possible to compare the relative efficiency for the DIY portfolios against the portfolio
implemented after receiving Expert Guidance. This is accomplished by combining the different
weights to the asset classes for each investment, as determined by the RBSA, and then applying
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those weights to generic expected return and risk values, as noted in Appendix 3. The results
of this analysis are depicted in Figure 5, along with polynomial trendlines for each series.

Figure 5: Expected Return and Expected Standard Deviation of Allocations Before and After Expert
Guidance for Do-It-Yourself Investors

W Before Expert Guidance 1 After Expert Guidance Before Trendline M After Trendline Expected Return (%)

0 5 10 15 20
Expected Standard Deviation (%)

The average portfolio allocation after Expert Guidance has an expected risk-adjusted return that
is 0.25 percentage point higher than the average portfolio allocation before Expert Guidance for
DIY investors. In other words, DIY investors have less efficient portfolios. These findings are not
surprising, though, given the relatively undiversified portfolios noted in Figure 4, where approxi-
mately half of DIY participants held three or fewer funds before Expert Guidance. It is important to
note that this analysis did not include any potential fees for Expert Guidance. Fees will be addressed
in a later section because they vary by investor, funds, and costs associated with implementing the
Expert Guidance solution.

Risk and Return by Age

Next, the differences in the total equity allocation and expected returns are estimated for partici-
pants before and after Expert Guidance. This analysis, along with each of the remaining studies,
includes all participants using Expert Guidance and is not limited to just DIY participants. The equity
allocation by age is included in Panel A of Figure 6, while the expected return by age is included in
Panel B.
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Figure 6: Equity Allocation by Age and Expected Return by Age, Before and After Expert Guidance

Panel A: Equity Allocation by Age Panel B: Expected Return by Age
M Before Expert Guidance After Expert Guidance M Before Expert Guidance After Expert Guidance
Equity Allocation (%) Expected Return (%)
100 10
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40 4
LI L L 20 1L 1 11 2
20 25 30 35 40 45 50 55 60 20 25 30 35 40 45 50 55 60
Age Age

While the equity allocation after Expert Guidance forms a glidepath that is common in target-date
funds, the equity allocation before Expert Guidance is relatively flat, hovering at approximately 50%
equities (versus an average equity allocation of approximately 70% after Expert Guidance). This suggests
the before-guidance equity allocations are not well-calibrated to the level of equity risk commonly
recommended in target-date funds. For example, if it is assumed that the target equity allocation is 100%
minus the participant’s age (e.g., a 50-year-old participant would have an equity allocation of 50%), only
41.99% of the equity allocations before Expert Guidance would fall within 20% on either side of the
target allocation, while 72.79% of participant equity allocations would do so after Expert Guidance. This
suggests the majority of allocations before Expert Guidance may not be suitable given general target

equity allocations.

Panel B of Figure 6 demonstrates that the expected return is higher for participants after using Expert
Guidance versus before. The difference in performance is the largest for younger participants, averaging
approximately 2.00% higher per year. In contrast, there is no meaningful difference in the expected returns
for individuals over the age of 60. This is explained by the fact that as the participant nears retirement, the
equity allocation begins to taper until it meets the equity allocation of a DIY participants approximately
around age 57. The average annual expected increase in return is 1.23 percentage points. It is important to
note that this analysis did not include any potential fees for Expert Guidance. Fees will be addressed in a

later section.

Hypothetical Future Returns Analysis
In this section, an analysis is conducted to determine the hypothetical difference in performance a

participant might have experienced holding the same portfolio a year following the Expert Guidance
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recommendation. It is impossible to know if the participant would have held the same pre-Expert Guidance
allocation over the following year, as well as if the actual implemented allocation after receiving Expert
(Guidance was held for an entire year; therefore, this analysis should be viewed as hypothetical. However,
it does provide some perspective as to whether the Expert Guidance recommendations are resulting in

higher or lower returns in the short term for users.

For the hypothetical future total returns analysis, the future one-year performance of the actual invest-
ments (i.e., mutual funds) held by the participant is estimated based on the fund-specific portfolio
allocations both before and after receiving Expert Guidance. Therefore, while the performance is the actual
total return performance of the underlying holdings, the analysis is deemed to be “hypothetical” because it

is impossible to know whether the individual would have held the same allocation over that future period.

The future one-year period is based on the beginning of the month following the use of Expert Guidance for
the next one-year period. For example, if a participant received Expert Guidance on Dec. 17, 2008, the
future one-year period would be from Jan. 1, 2009, to Dec. 31, 2009. Performance must be available for all
investments held by participants, both before and after receiving Expert Guidance, to be included in the
analysis. For each participant the difference in returns is estimated by subtracting the future one-year
hypothetical performance for the allocation before receiving Expert Guidance from the allocation imple-
mented after receiving Expert Guidance. A positive number suggests the participant would have had a
higher return as a result of changing the allocation while a negative return would imply the opposite. The

results are averaged by month and included in Figure 7.

Figure 7: Average Future-Year Hypothetical Performance Difference Over Time

M Future Average Future 1-Year Performance Difference (%)
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QOver the historical period the allocation recommendation from Expert Guidance resulted in a hypothetical
future one-year average return that was 2.22 percentage points higher over the following year when
compared to the allocation before Expert Guidance. These findings suggest that participants might have
realized an increase in performance from using Expert Guidance. It is worth noting that the performance
difference for the year before Expert Guidance was relatively similar, where the allocation after Expert
Guidance only outperformed the allocation before Expert Guidance by 0.25 percentage point per year (with
a t-statistic of 2.03).

Given the higher relative equity allocations for participants after using Expert Guidance (~70% versus
~50%) and the higher return of equities over the period relative to bonds, the fact the returns after using
Expert Guidance are higher is not all that surprising. The higher relative outperformance should be
expected; therefore, while it is notable, an additional analysis is necessary to determine whether the
hypothetical difference in future performance is based entirely on having riskier portfolios or if the

portfolios may be more efficient.

The second hypothetical future returns analysis builds off the first analysis but attempts to adjust the
performance differences for the different levels of equity risks within the recommendations. For the second
analysis, the hypothetical future return of a proxy portfolio is subtracted from the hypothetical future
return, based on the respective equity allocation. This would adjust for the fact a more aggressive portfolio
may outperform when markets do better in the future, and vice versa. For each allocation the proxy
portfolio is based on the future one-year performance for the Russell 3000 for the equity piece, and the
future return of the Barclays Aggregate Bond Index for the non-equity piece. The results of the analysis are

included in Figure 8.

Figure 8: Average Future 1-Year Hypothetical Risk-Adjusted Future Performance Difference Over Time

M Future Average Future 1-Year Equity-Adjusted Performance Difference (%)
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The results in Figure 8 suggest that even after adjusting for risk, the hypothetical future one-year perfor-
mance of the portfolio allocations after Expert Guidance outperform the allocations before Expert Guidance.
The risk-adjusted average annual future one-year outperformance is 0.62 percentage points. Therefore,
even after adjusting for the higher risk (i.e., equity) level of the Expert Guidance recommendations, the
participant was still better off holding the portfolio following Expert Guidance versus the pre-Expert
Guidance portfolio.
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Investment Behaviors Over Time

In the previous section the changes in portfolio allocations for users of Expert Guidance were
explored. In this section, the investment behaviors of participants over time before Expert Guidance
are explored. The objective is to provide some insight as to the decisions investors made over
varying market conditions. First, the average equity allocation over time is reviewed and compared
to the value of the S&P 500 Index. This analysis is included in Figure 9.

Figure 9: Time-Varying Equity Allocations Before Expert Guidance and the S&P 500 Index Level

B Equity Allocation Before Expert Guidance Equity Allocation After Expert Guidance B S&P 500 Index Level
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There is a relatively clear pattern in Figure 9, where the equity allocations for participants before Expert
Guidance were relatively high before the 2008 global financial crisis. As the stock market declined in value,
the equity allocations of participants declined as well. However, as the market recovered, the equity
allocations of participants did not rebound with market values. This suggests participants incurred the
market losses but did not benefit from market gains. In other words, participants did not do a very good job
of changing their allocations or risk tolerance over time. This provides an explanation for the outperfor-

mance noted in the previous sections.

An RTQ is also available for participants should they choose to complete it as part of the Expert Guidance
provided in this study. The results of the participants who did complete the RTQ were analyzed. This group
of participants was slightly different than the primary dataset used for the analysis because only the

resulting score of the RTQ is important. There is available data on 60,801 users who took the RTQ from
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January 2006 to October 2012. The responses of the RTQ result in scores from 0 to 6, where 0 would be
an individual who is not risk-tolerant at all (i.e., highly risk-averse) while a score of 6 would be for an
individual who is very risk-tolerant (i.e., highly risk-seeking). The average monthly results of the RTQ

scores are included in Figure 10.

Figure 10: Time-Varying Risk Tolerance
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In Figure 10, the RTQ scores clearly were not constant over time. This finding is consistent with the
growing body of research on time-varying risk aversion and has important implications when building
portfolios. For example, if the RTQ is used as a primary method for portfolio assignment, an individual who
completed an RTQ in February 2007 may end up with a very different portfolio than if that same individual
took the RTQ in February 2009. Therefore, while risk preference, as identified through a tool such as an
RTQ, is an important consideration when determining the correct portfolio for a participant, it should likely
be a secondary or tertiary overlay and not the primary driver, because participants appear to have risk

tolerance that varies over time.
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Net Impact of Expert Guidance

The impact of Expert Guidance on savings and investment outcomes has been explored indepen-
dently so far in this paper. In this section, the potential net impact of Expert Guidance is determined
by combining the noted differences in savings and investing behaviors for individuals who have
utilized Expert Guidance based on two different approaches. The first approach estimates the
potential benefit of Expert Guidance at the aggregate level, focusing on average differences, while
the second approach looks at the impact for individual participants.

Aggregate Impact

For the aggregate analysis, the average differences in savings are determined for each age,
which is similar to differences included in Figure 3, and applied to the median income
values for each age based on the value for the Moderate Income Group in Appendix 1. The
returns are based on the values in Panel B of Figure 6, which is the average return before
and after Expert Guidance by age. The individual is assumed to retire at age 65 and the
initial account value is $0. The final account values are then compared at retirement. The
analysis is conducted for participant ages of 25, 40, and 55.

As part of the analysis to determine the net impact of Expert Guidance, an annual fee is
included, ranging from 0.0% (i.e., no cost) to 1.0% per year, in 0.2% increments. The fee is
assumed to be charged to the entire balance of the account each year until retirement.

Figure 11: Potential Change in Retirement Income Resulting from Differing Fee Levels of Expert Guidance

Additional Retirement Income from
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The actual fee a participant will pay for Expert Guidance will vary by provider, but there is
generally some type of cost; therefore, it's important to include the cost when attempting
to determine the overall potential net impact, or relative benefit, of Expert Guidance. The
results of the analysis are included in Figure 11.

Not surprisingly, the potential benefit of Expert Guidance varies by fee and by age; however,
the benefit is always positive and can be reasonably significant. For example, the average
25-year-old participant would realize 53.91% more retirement income from an Expert
Guidance service with no annual fee and an increase of 19.34% from an Expert Guidance
service with a 1.0% annual fee, based on this analysis. If the participant were to withdrawal
4% of the balance during the first year of retirement (i.e., follow the “4% Rule”) these
improvements would result in an increase in annual retirement income of $28,921 and
$10,375, respectively.

Individual Impact

The previous analysis focused on the average impact of Expert Guidance, while now the
impact at the individual level is analyzed. The impact is determined by the changes
resulting from using Expert Guidance, which include estimating the expected balance at
retirement for each participant, the savings rates, and assumed portfolio return. The total
savings rates, include employee deferrals and employer contributions (i.e., the values
aggregated in Panel B of Table 3) and the expected returns are based off the expected
returns at the asset class level (i.e., the values in Panel B of Figure 6) and do not reflect any
potential improvements from better timing or more efficient mutual fund selection.

For the analysis, the assumed retirement age is 65 for all participants, and all forecasts are
in real terms (i.e., converted into today's dollars). The respective total savings rates are
applied to the current compensation and the account balance is assumed to grow, along
with future contributions, based on the expected returns for the before and after Expert
Guidance asset allocation recommendations. The before and after asset allocation returns
are based on the asset class expected returns noted in Appendix 3. The differences in
before and after Expert Guidance savings rates and returns are assumed to persist at the
same level they were upon implementing/receiving Expert Guidance.

Similar to Figure 11, six different assumed annual fee levels for Expert Guidance are
assumed, from 0.0% to 1.0% in 0.2% increments. These fees are assessed annually to the
total portfolio value. The results are grouped in nine different ages groups, from age 20 to
65, primarily in five year increments. For each group, the average probability of having
more wealth at retirement based on the impact of Expert Guidance and the median
increase in wealth at retirement as result of Expert Guidance is determined. The results
are included in Table 4, as Panels A and B, respectively.
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Table 4: Individual Participant Impact of Expert Guidance

Panel A: Probability of More Wealth at Retirement Panel B: Median Increase in Wealth at Retirement
Age Expert Guidance Fee (%) Expert Guidance Fee (%)
0.0 0.2 04 0.6 038 1.0 0.0 0.2 04 0.6 038 1.0

26 908 888 863 829 803 1053 1053 942 833 722 626
891 80 @9 B4 779 747 844 752 664 581 504
864 842 810 - 620 545 482 418 357
866 848 825 623 561 502 .
850 836 805 782 753 70 7 23 43 317 N5 292 25 2

739 708 683 655 631 610 %2 262 230 200 169 140
89 655 629 600 57 542 23 123 103 83 65 45
620 500 561 547 526 502 ! 59 59 48 36 25 12
624 596 5.5 554 544 533 | 03 03 00 00 00 00

Similar to the results in Figure 6, the potential benefits of Expert Guidance varied by age and fee
level. Younger participants and lower fee levels resulted in both a higher probability of having more
wealth at retirement as well as higher median increases in wealth. For example, for an individual
who is 25 years old, there is an 88.8% chance that he or she would be better off with Expert
Guidance, assuming a .4% annual fee, and the median increase in wealth at retirement was 94.2%.

Additional Potential Improvements

While the results noted in this section are noteworthy, approximating the value of Expert Guidance
based entirely on changes in savings rates and investment allocations is an incomplete perspective.
This is because Expert Guidance tools can provide benefits beyond simple savings and investment
recommendations, such as information about when to retire, optimal ways to claim Social Security
benefits, and how to invest and draw down assets in a tax-efficient manner. Therefore, while Expert
Guidance tends to result in better outcomes based solely on higher expected returns and higher
savings rates, there are likely other potential benefits available to users that are not being captured
in this analysis.
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Conclusions

The analysis conducted for this paper suggests that Expert Guidance, which is defined as
guidance provided to participants on optimal savings and investing decisions, can help
outcomes for defined contribution plan participants. Expert Guidance can take many forms,
such as from a financial planner or some type of online advice tool; however, for this analysis
Expert Guidance is proxied based on the historical experience of users in Morningstar’s
Retirement Manager platform. Overall, users of Expert Guidance experience a total savings
rate improvement of 2.48 percentage points, a relative increase of approximately 24%.

From an investment perspective, the portfolios after using Expert Guidance tended to be
more efficient and had higher expected returns. When combined, a 25-year-old participant
has the potential to realize 53.91% more retirement income from an Expert Guidance service
with no annual fee and an increase of 19.34% for an Expert Guidance service with a 1.0%
annual fee. If the participant were to withdrawal 4% of the balance during the first year of
retirement (i.e., follow the “4% Rule”) these improvements would result in an increase in
annual retirement income of $28,921 and $10,375, respectively. Additionally, there is a 92.6%
probability of a 25-year-old participant having more wealth at retirement as a result of Expert
Guidance assuming no annual fee, and an 80.3% probability of having more wealth with a
1.0% annual fee. The median increase in wealth at retirement for a 25-year-old is 105.3% and
62.6%, respectively, for these two fee levels.
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Appendices

Appendix 1: Median Compensation for the Five Income Groups by Age
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Appendix 2: Asset Class Benchmarks for Returns-Based Style Analysis (RBSA)
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Appendix 3: Return and Standard Deviation Assumptions by Asset Class

Benchmark Return (%)  Standard Deviation (%)
Cash 22 1.7
Short-term Bond 32 36
Intermediate-term Bond 36 5.4
Long-term Bond 49 10.9
Aggregate Bond 43 7.1
TIPS 37 7.1
High Yield Bond 7.9 1.3
NonUS Bond 37 1.2
Emerging Mkts Bond 7.0 14.4
Stable Value 37 2.0
US Equity Market 10.6 19.0
US Large Growth 9.6 22.1
US Large Value 1.2 175
US Mid Growth 1.2 232
US Mid Value 13.2 192
US Small Growth 10.7 216
US Small Value 14.1 225
US REITs 9.7 236
NonUS REITs 1.7 24.0
NonUS Large 10.0 20.6
NonUS Growth 8.5 212
NonUS Value 11.5 200
NonUS Small Growth 96 217
NonUS Small Value 119 212
Emerging Markets 14.0 29.7
Commaodity 6.0 17.9
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Disclosures

Figure 6: Panel B: Expected Return by Age

The graph illustrates the average expected return for participants, by age, before and after receiving
Expert Guidance. As illustrated in Panel A, participants tend have higher allocations to equity in their
portfolio after receiving Expert Guidance. Panel B illustrates how having higher allocations to equity
has the potential to generate higher expected returns. The expected returns are calculated using
capital market assumptions shown in Appendix 3.

Figure 7: Average Future-Year Hypothetical Future Performance Difference Over Time

The hypothetical performance presented is calculated by analyzing the difference between a
participant’s portfolio prior to receiving Expert Guidance (“Before Portfolio”) and then comparing it to
a participant’s portfolio after receiving expert guidance (“After Portfolio”). Actual historical perfor-
mance of the underlying funds is then applied to the Before and After Portfolios and the resulting
difference is the hypothetical future one-year performance. The one-year hypothetical future
performance for each participant in the analysis is then averaged to illustrate the average future
one-year performance. The future one-year period is based on the beginning of the month following
the use of Expert Guidance for the next one-year period. For example, if a participant received Expert
Guidance on December 17, 2008, the future one-year period would be from Jan. 1, 2009, to Dec. 31,
2009. Performance must be available for all investments held by the participants, both before and
after receiving Expert Guidance in order to be included in the analysis. A positive number suggests
the participant would have had a higher return as a result of changing the allocation while a negative
return would imply the opposite. The results are averaged by month.

For example, two participants begin using Expert Guidance on Dec. 17, 2009. The future one-year
hypothetical time period would be Jan. 1, 2009 through Dec. 31, 2009. The hypothetical one-year
Before and After Portfolio performance for Participant A is 6% and 8%, respectively. The hypothetical
one-year Before and After Portfolio performance for Participant B is 4% and 3%, respectively. The
difference between the Before and After Portfolios performance is 2 percentage points and -1
percentage point, respectively. The average future hypothetical one-year performance would be 0.5%

Figure 8: Average Future One-Year Hypothetical Risk-Adjusted Future Performance
Difference Over Time

The hypothetical risk-adjusted performance presented builds off the same methodology shown in
Figure 7. In order to calculate the risk-adjusted performance, the Before and After Portfolios are
analyzed at the asset class level. The Russell 3000 is the proxy for the equity allocation and the
Barclays Aggregate Bond index is the proxy for the fixed-income allocation. The proxies are used to
estimate performance for Before and After Portfolios, according to their respective asset allocations.
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If proxies representing the After Portfolio outperform the proxies for the Before Portfolio, the
difference will be added to the hypothetical Before Portfolio from Figure 7. If the proxies for the After
Portfolio underperform the proxies for the Before Portfolio, the difference will be subtracted from the
Before Portfolio.

For example, the Before Portfolio provides a proxy return of 6% with an asset class split of 50%
equity/50% fixed income. The After Portfolio provides a proxy return of 8% with an asset class split
of 70% equity/30% fixed income. The After Portfolio outperformed the Before Portfolio by 2
percentage points. This 2 percentage points outperformance is then added to the hypothetical Before
Portfolio as calculated by Participant A in Figure 7. To further the analysis from Figure 7, the Before
Portfolio for Participant A would provide 8% and the After Portfolio performance would stay 8%.
Figure 8 follows this calculation and averages the difference for each participant in the study.

Figure 9: Time-Varying Equity Allocations Before Expert Guidance

This graph displays the relationship between an average participant’s portfolio equity allocation
prior to and after receiving expert guidance and compares these allocations to the level of the S&P
500 index.

Figure 10: Time-Varying Risk Tolerance

This graph demonstrates an average participant’s risk score, as proxied through a risk tolerance
questionnaire, across the period analyzed. Only participants that took an RTQ were included in
this analysis.

Figure 11: Potential Changes in Retirement Income Resulting from Differing Fee Levels of
Expert Guidance

These graphs are intended to illustrate the effect differing fee levels have on a participant’s potential
savings balance at retirement after using Expert Guidance. The hypothetical participant portfolio is
calculated using the difference in projected retirement income between a participant’s portfolio prior
to and after receiving Expert Guidance and then averaged among all participants within an age group
across the period analyzed. The hypothetical participant portfolio utilizes capital market assumptions
to project the potential retirement income value at the retirement age of 65. A fee is then applied to
the account during accumulation projected retirement income value at various levels to demonstrate
how fees impact retirement income over time.
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