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Introduction

Since Morningstar Investment Management LLC published our original report, “The Impact of Managed
Accounts on Participant Savings and Investment Decisions” in 2014, we have been committed to
investigating the extent to which retirement-focused managed accounts services impact investors’
readiness for retirement. What follows is an update to our previous reports with data that reflects trends
current through the end of 2021.

The original report, along with its subsequent update in 2018, found that managed accounts provided
value to individuals preparing for retirement in two domains: saving and investing for retirement. The
analysis within the original report strongly suggested that managed accounts has the potential to
improve retirement outcomes for defined contribution (DC) participants, with not-on-track, self-directed
retirement savers reaping the greatest benefits. The new data in this report, updated in 2022, has
analyzed data from 60,218 participants in Morningstar® Retirement Manager™™ and still upholds the
original findings, demonstrating that the results of managed accounts have been consistently strong over
the past several years.

Summary of 2022 Findings'

Our most recent analysis indicates that managed accounts continue to provide value to DC plan
participants in terms of saving and investing for retirement. The most recent analysis sustains this view.
The vast majority (80%) of participants analyzed were considered off-track for retirement, given that
they had a projected retirement income of less than 70% of their salary at the time they opted into the
service. 82% of participants analyzed were considered self-directors in their investment choices, or
individuals with less than 90% of their portfolio in an “allocation’ fund, such as a target-date fund. Those
identified as both off-track and self-directors were the most in need of the personalized advice offered
by a managed accounts service.

"This report is not complete and may not be distributed without the accompanying Methodology or Disclosures. Reproduction, transcription, or other
use, by any means, in whole or in part, without the prior written consent of Morningstar Investment Management is prohibited. This includes, but is
not limited to the information, images, data, analyses, graphs, charts, and opinions presented herein.



After using managed accounts, 72% of off-track participants increased their savings rates. The median
deferral rate was found to be a 33% increase from what individuals were saving prior to opting into the
service, or about an average of 2% of their salaries. Additionally, a greater number of off-track
participants began maximizing their employer match after entering a managed accounts service, with
12% more making the most of their match.

After using managed accounts,

80% of /2% of off-track
participants for retirement

analyzed were considered participants increased
off-track for retirement their savings rates

Managed accounts can help participants

increase their -~ ~OOOO0000

retirement income
by 39% e IRRRRN

*Based on data for an average 30-year-old participant with a retirement age of 65 who is charged a 0.40% annual managed accounts
fee.

These outcomes will not be representative of each individual participant's experience with a managed accounts service. Actual results may
differ substantially and could include an individual client incurring a loss or having less income in retirement. Please refer to the methodology
for important information about the assumptions and limitations of this analysis.

Participants’ usage of managed accounts also affected their investment strategies. After using managed
accounts, participants’ assets were placed into more efficient and more risk-appropriate portfolios. For
both self-directors and allocation fund users, we observed improved expected annual returns both in
nominal and risk-adjusted terms. Participants experienced increased utility because of the more risk-
appropriate portfolios.

With the combined impact of improved saving and investment decisions, managed accounts appears to
create better retirement income projections for individuals who use it. Assuming an annual fee of 0.40%
for managed accounts, wealth at retirement increased by an average of 30% for off-track participants who
previously managed their own investments. An average 30-year-old participant could have nearly 39%
more retirement income using a managed accounts service. Therefore, by making adjustments to
individuals” saving and investing decisions, managed accounts can have a positive impact on a
participant’s retirement outlook.
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A notable aspect of this 2022 analysis is that the above-mentioned findings support previous reports
released in 2014 and 2018. These supported findings remain true despite some limitations to our
analysis—namely, a potential skewed population set of individuals who opted into Morningstar®
Retirement Managers™ and our results being based on only the point at which these individuals enrolled,
rather than tracking them over a period of time. Nevertheless, our replicable findings from 2014 to 2018
to 2022 indicate that these analyses remain true over time, further suggesting that managed accounts
may play a role in bolstering DC plan participants’ retirement outlooks, solidifying a positive track record
of managed accounts’ usefulness in the retirement advice marketplace.

Conclusion

The updated data of this report reflects trends current through the end of 2021, making it relevant to the
ever-changing financial landscape as of this writing in 2022. The fact that these findings consistently
show the value of managed accounts—namely, that it has a positive impact in helping participants to
save and invest for retirement—indicates that managed accounts remain a positive force in increasing
participants’ abilities to remain on-track for their retirement goals.

We believe that managed accounts can have a tremendous impact on the everyday investor who may
not be aware that they are off-track and/or are unable or unwilling to hire a personal financial advisor. As
such, managed accounts may continue to bring value to today’s retirement advice landscape.
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Methodology

Appendix 1: Methodology

Data Set

The data for this analysis comes from recordkeepers of participants using Morningstar Investment
Management's automated advice service (i.e., managed accounts) Morningstar Retirement Manager
from January 5, 2007 to December 31, 2021. Participants have access to the managed accounts service
through an employer-sponsored DC plan, most often a 401(k) plan. For those unfamiliar with managed
accounts, it is a service provided by a registered investment adviser which provides ongoing discretionary
asset allocation and typically retirement advice for participants. Savings and investment recommendations
can be implemented within a managed accounts service, which is different from other robo-solutions that
may only provide guidance on optimal investor actions. Portfolio allocations are customized based on
information about the participant, which is provided by the recordkeeper or the participant. The cost of
the Morningstar Retirement Manager managed accounts service varies by provider and is assessed based
on assets.

When a participant self-enrolls into the Morningstar Retirement Manager managed account service, upon
the first interaction, they will be asked to specify retirement age and spending expectations, spousal, and
outside account information, etc. The Morningstar Retirement Manager managed account service will
then provide savings rate and portfolio advice. The participant can choose to accept the advice or revise
the certain aspects of the advice. Every time the participant visits the Morningstar Retirement Manager
portal, they will be provided with updated advice based on their updated profile. Additionally, the
Morningstar Retirement Manager managed accounts service performs a quarterly portfolio rebalance. In
this study, we focus on changes in the savings rate and investment decision when the participant enrolled
in the managed account service and made the savings and investment decision for the first time.

Six filters are applied to the initial available data. First, there must be data available on the age, salary,
deferral rate (both before and after receiving robo-advice) for the participant. Second, the participant must
have a minimum annual salary of $10,000 (in December 2021 dollars). Third, the individual must have a
deferral rate greater than zero before and after the robo-advice session. Fourth, the change in deferral
rates cannot be greater than 25 percentage points (positive or negative?). Fifth, the individual must be
provided with an opportunity to change both the deferral rate and investment allocation as part of the
managed accounts enrollment process. Sixth, only participants who opted into the service are included
(i.e., this analysis excludes participants who were defaulted into managed accounts). These filters

resulted in a dataset of 60,218 participants.

Exhibit 1 includes descriptive statistics for the variables included in the analysis.

’For example, a participant that increases the savings rate from 5% to 35% would be excluded.
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Exhibit 1: Descriptive Statistics

Percentile
.05 .25 5 .15 .95 Mean Std. Deviation

Age 25.00 33.00 43.00 52.00 62.00 42.96 11.85
Salary 29120 47,224 65666 97506 180,000 81,320 60,453
Account Balance 399 4,824 23123 83336 339,701 78,694 154312
Deferral Rate (Before) 2.00 5.00 6.00 10.00 18.00 8.01 542
Deferral Rate (After) 3.00 6.00 8.00 12.00 20.00 9.68 541
Deferral Rate Change 0.00 0.00 2.00 2.00 6.00 1.67 3.00

2 Savings Rate (Before) 450 9.00 12.00 15.00 24.00 12.63 6.09

E Savings Rate (After) 7.00 10.00 14.00 17.00 26.00 14.54 6.07
Savings Rate Change -1.00 0.00 1.50 2.00 10.00 1.92 3.84
&"égfe‘;k ForRetrement o0 o0 000 000 100 020 040
Equity % (Before) 14.97 60.40 76.59 87.17 96.63 70.83 22.83
Equity % (After) 4162 61.73 76.69 88.32 95.79 73.45 18.13
{g':fg‘:g)““*”"d User  go0 000 000 000 100 018 038

The median age for the participants in the data is similar to average U.S. workforce demographics. For
example, the Bureau of Labor Statistics noted a median age of 42.0° while the median age for our
participant data is 43. The median participant age in this dataset is one year younger than the median
age among Vanguard's 4.7 million defined contribution participants, which is 44 (Vanguard 2021). The
median and average balances of the participants are lower than those noted by Vanguard (2021) at

$33,472 and $129,157, respectively.

The individuals in this analysis have higher incomes than the average American but are generally
consistent with participants in Vanguard's defined contribution plans. The median income in this data
set falls at approximately the 60th percentile among personal incomes in U.S. among those making at
least $10,000 (i.e., working approximately full-time) in 2020 based on the data from the U.S. Census
Bureau.* The median income is lower than the median income of individuals participating in Vanguard's
defined contribution plan, which is $73,000. Based on the statistics in Vanguard (2021), defined
contribution participants tend to have significantly higher wages than both all eligible employees (at

$64,000) and all non-participating employees (at $34,000).

*https://www.bls.gov/emp/tables/median-age-labor-force.htm

‘https://www.census.qov/data/tables/time-series/demo/income-poverty/cps-pinc/pinc-01.html
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Deferral rates for these participants were also consistent with those noted by Vanguard (2021), which
notes a median deferral rate of 6.0% and average deferral rate of 7.2%. Total savings rate, including both
employee deferral and employer matching contribution were slightly higher than Vanguard's
participants, which had a median savings rate of 10.2% and average savings rate of 11.1%.

By design, our dataset contains participant data that could be dated as early as 2007. For example,
participants who entered our managed accounts service in 2007 would be recorded in our dataset with
age and balance in 2007. Vanguard (2021) instead investigate their participant data based on 2021
values. So even if Exhibit 1 shows younger age, lower income and account balance comparing to the
participants in Vanguard (2021), the actual differences could be much smaller even reverse. Overall, we
conclude that the demographics of the individuals included in this data set appear to be reasonably
consistent with investors participating in DC plans, based on comparisons to data available from
Vanguard (2021); however, these individuals appear to be different from the average American.
Therefore, this analysis should be viewed within the context of the average DC investor rather than the
average American.
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Test Groups

This analysis focuses on changes in participant behaviors after enrolling in managed accounts by
comparing participant decisions before managed accounts (e.g., savings rate and portfolio allocation) to
behaviors after implementation. Changes across two key domains, investing and saving, are considered.
For each of these two domains, participants are sorted into two groups.

For the investing analysis, participants are sorted based on whether they were building their own
portfolio (i.e., were “Self-Directors”) or were using a prepackaged multi-asset strategy, such as a
target-date fund (i.e., were “Allocation-Fund Users”). More precisely, a participant is classified as a
Self-Director if less than 90% of the portfolio was allocated to an “Allocation” fund, while an Allocation-
Fund User is defined as having of 90% or more to an Allocation fund. Morningstar, Inc. uses a broad
asset classification group for investments called “Allocation,” which includes multi-asset strategies such
as balanced funds and target-date funds (TDF). This classification approach would not catch plans using
a custom target-date fund, built from the plan’s underlying investments, although these are relatively
rare among the plans considered. Within the context of this analysis, participants using Allocation funds
would predominately be using TDFs, since TDFs are the most popular defaultin DC plans. For example,
Vanguard (2021) showed that 95% of their retirement plans offered TDFs.

Classifying participants by who is effectively responsible for making asset allocation decisions is
important when attempting to understand the “quality” of the investing decisions made by the
participant (i.e., portfolio efficiency). DC participants are generally considered to be relatively
unsophisticated investors (on average); therefore, we would expect the portfolios constructed by
“do-it-yourself” investors (i.e., Self-Directors) to be different from the portfolios built by professional
investment managers (e.g., TDFs).
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Among participants studied, 82% were classified as Self-Directors versus 18% as Allocation-Fund Users,
although the distribution evolved over the test period. The percentage of Allocation-Fund Users (i.e.,
participants who were using prepackaged investment products before entering managed accounts)
increased over the test period, from approximately 20% in 2007 to 27% by 2021.

For the savings analysis, participants are estimated to be “Not-on-Track” or “On-Track” for retirement. A
participant forecasted to be on-track has a projected retirement income over 70% of current salary, which
indicates an ability to maintaining a similar level of after-tax income or lifestyle during retirement. The
projected retirement income is from a Monte Carlo simulation performed by Morningstar Retirement
Manager's engine, which incorporates additional information provided by the participants about outside
assets, savings at the time of enrollment, projected Social Security Retirement benefit and Defined Benefit
Plan benefit. The projected retirement income is the income level that could achieve 70% of probability of
success in the Monte Carlo simulation.

Segmenting participants based on whether they're on-track for retirement is important because not all
participants need to save more for retirement. Participants using Morningstar Retirement Manager's
managed accounts wha are not-on-track will be communicated to increase savings rates, while those who
are on-track may not need to make any changes to savings (so long as they are receiving the maximum
employer match). On-track participants tended to be younger, with lower salaries, higher balances, and
higher deferral rates.
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Investment Impact Analysis

The impact of managed accounts on investor portfolios is viewed through a variety of lenses, including:

> Portfolio Risk Level: How did the risk level of a portfolio, defined as its allocation to equities,
change after the participant enrolled in managed accounts?

» Efficiency of Portfolio: How did the efficiency of the portfolios differ before and after managed
accounts?

> Risk Appropriateness: How consistent was the risk level of the portfolio before managed
accounts with the target allocation?

The target equity allocation for each investor is determined using Morningstar Investment
Management's managed accounts engine, which uses a total wealth methodology. Using this total
wealth approach, a participant’s DC assets are viewed as a “completion portfolio” that is invested so as
to help the investor achieve the overall desired target risk level across all of their financial and
nonfinancial assets. Investors with riskier financial assets (e.g., an IRA invested heavily in stocks) or
nonfinancial assets (e.g., human capital) would get a more conservative recommendation, holding
everything else constant. Similarly, investors with more conservative assets outside the DC plan
portfolio would get a more aggressive recommendation for their DC plan assets. The methodology is
described in greater detail in Appendix 2.

The style exposures of portfolios are determined using a returns-based style analysis. RBSA was
introduced by William Sharpe (1988) as a low-cost solution to analyzing mutual funds 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 optimization to classify an investment by comparing the performance of an investment 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. RBSA
is useful when underlying holdings data is not available for many of the investments, which is the case
for our data set.
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The index proxies included in the RBSA are noted in Appendix 3. The RBSA is performed at the portfolio
level (not the individual fund level) using historical returns for the 36 months prior to receiving advice as
of the last month-end. For example, a participant who entered managed accounts on March 12, 2015,
the RBSA would use returns from March 1, 2012 to February 28, 2015. Aggregate portfolio returns are
created using the underlying weights to the individual funds held by the participant, where the portfolio
is assumed to be rebalanced monthly. For those investments that did not have available historical
returns for the entire period, the Morningstar Category Average value is used as the return for that
investment. There were 8,280 unique investments held across the participants.

The RBSA is run for portfolio allocations before and after entering managed accounts. Given the
resulting asset class weights, a variety of metrics are estimated. The first is the equity allocation of the
respective portfolios, which is the sum of the weights to all noncash and nonbond asset classes—

i.e., the equity weight includes an allocation to commodities. Next, the expected return and risk
characteristics of the portfolios are estimated using the capital market assumptions noted in Appendix 4.
These are forward-looking capital market assumptions estimated by Morningstar Investment
Management. We also estimate the future hypothetical performance one year after enrolling in
managed accounts.> Additional information about these tests is included in the respective subsection.

SThis analysis is described as being "hypothetical” because we do not know what the actual portfolio decisions would have been for the
investor over the year following entering advice, or how the portfolio might have changed after entering managed accounts.
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Portfolio Risk Level

For our first test, we estimate the equity allocations for portfolios before and after the participant
enrolled in managed accounts. The median (average) equity allocation for all users before managed
accounts was 77% (71%) versus 77% (74%) after managed accounts. Self-Directors had slightly more
conservative allocations before using managed accounts, with a median (average) equity allocation of
75% (70%) versus 81% (77%) for Allocation-Fund Users. In Exhibit 2 we provide information about how
the equity allocations differed by age before entering managed accounts for Self-Directors and
Allocation-Fund Users, in Panels A and B, respectively.

Exhibit 2: Equity Allocations Before Enroliment in Managed Accounts

Panel A: Self-Directors Panel B: Allocation-Fund Users

100 100
%
80

%

60
50 50
a0
30

20

30
20
10

Equity Allocation (%)
8 3
Equity Allocation (%)

Age Age

Median 75th  ——95th ——5th ——25th

——5th ——25th

Median 75th ——95th

The median equity allocations for Self-Directors (Exhibit 2, Panel A) and Allocation-Fund Users (Exhibit 2,
Panel B), before managed accounts, were relatively similar. This suggests the “average” participant had
a similar level of risk before managed accounts across the two types. However, while the most
conservative 1in 20 (i.e., 5th percentile) Allocation-Fund User still had a relatively aggressive portfalio,
the most conservative 1in 20 Self-Director had a very conservative portfolio compared to the most
conservative allocation users. This suggests focusing on the median participant may yield a different
conclusion than considering all participants (i.e., the entire distribution).

In Exhibit 3 we include the participant equity allocations after managed accounts. We do not break
these out by participant type (i.e., by Self-Director or Allocation-Fund User) because it doesn't affect the
recommended portfolio allocation and thus the distributions for the two groups are effectively the same.
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Exhibit 3: Equity Allocations After Enrollment in Managed Accounts

100
90
80
70
60
50
40
30

20
10

Equity Allocation (%)

25 30 35 40 45 50 55 60 65
Age
——5th ——25th Median 75th ——95th

The distribution of participant equity allocations for participants after entering managed accounts looks
different from the pre-managed-accounts distributions of both Self-Directors and Allocation-Fund Users.
Overall, the equity allocations after entering managed accounts widen as participants age, with the
difference between the 95th percentile and 5th percentile being relatively narrow at age 25 (29
percentage points) and increasing significantly by age 65 (to 73 percentage points).

Equity allocations increasingly diverge for older participants for a variety of reasons, but a key driver is
the increasingly diverse circumstances of participants at older ages. Participants also increasingly have
other outside assets that could significantly affect the equity recommendation for a managed accounts
user. For example, if a 60-year-old participant has a large IRA invested conservatively and relatively
small DC balance, the DC account may be invested aggressively (e.g., 97% equities) in an attempt to get
the investor's overall risk level more in line with the total wealth target.

In Exhibit 4 we provide some insight into how equity allocations changed after enrolling in managed
accounts for Self-Directors and Allocation-Fund Users, in Panels A and B, respectively. This is effectively
the difference in Exhibits 3 and 2 for the respective groups.
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Exhibit 4: Change in Equity Allocations After Enrollment in Managed Accounts

Panel A: Self-Directors Panel B: Allocation-Fund Users

100 100

80 80
s 60 60
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Median 75th ——95th

The distribution of equity allocation changes is relatively compressed across most percentiles (especially
the median); however, there were considerable changes in risk levels for some participants, in particular
a subset of Self-Directors who were invested heavily in fixed income before entering managed accounts.
These participants were generally invested too conservatively and had significant increase in their
equity allocations after entering managed accounts.

A number of participants, especially older participants, ended up in more conservative portfolios after
entering managed accounts. Assuming a positive risk premium, these participants may end up with less
wealth at retirement in their DC plan due to the more conservative allocation (depending on portfolio
efficiency, fund quality, etc.). While less wealth may seem like a worse outcome, virtually every
target-date mutual fund de-risks as it approaches retirement. The key, therefore, is ensuring the risk
level for a portfolio is appropriate given the participant’s (or investor's) situation, especially given the risk
of assets outside the DC plan. We quantify the potential benefit of more-appropriate portfolios in a later
section of this paper.
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Portfolio Efficiency

The next analysis explores the efficiency, which is the expected risk-adjusted returns of the respective
portfolios, before and after enrollment in managed accounts. As noted previously, to estimate the
portfolio risk exposures, we perform a returns-based style analysis (RBSA) using the historical return of
indexes listed in Appendix 3. We then estimate the risk and return for portfolios using the asset class
weights obtained from the RBSA and the capital market assumptions included in Appendix 45. These are
forward-looking capital market assumptions estimated by Morningstar Investment Management. In
detail, we estimate the expected arithmetic return and standard deviation for each participant’s
portfolio, and then estimate expected compounded (i.e., geometric) return based on arithmetic return
and standard deviation using equation 5.1 in Appendix 5. We do this for the allocations both before and
after enrollment in managed accounts.

Exhibit 5: Portfolio Efficiency Before Enrolling in Managed Accounts, by Investor-Type

Panel A: Self-Directors Panel B: Allocation-Fund Users

Compound Returns (%)

Compound Returns (%)
.
\

Standard Deviation (%) Standard Deviation (%)

Exhibit 5 offers a scatterplot of the standard deviation and compounded (i.e., geometric) returns for the
Self-Director and Allocation-Fund User portfolios, in Panels A and B, respectively, before enrolling in
managed accounts. The dispersion of portfolios is significantly greater for the Self-Directors (Panel A)
compared to the Allocation-Fund Users (Panel B). This is consistent with our expectations. Studies like
Kramer (2012) and Lei and Yao (2016) have documented that individual investors often build undiversified
portfolios and end up with lower risk-adjusted returns compared to professionally managed portfolios.
We would expect professionally constructed portfolios (e.g., target-date funds) to be relatively efficient
and have similar risk/return attributes across providers.

St worth noting that, the enrollment data of participants in our sample range between 2007 and 2021. The asset class weights for each
participant’s portfolio are determined based on the prior 36 months prior to enrolling into manage accounts as of the last month-end. However,
we estimate the risk and return for each participant’s portfolio based on the same set of capital market assumptions, regardless of actual
enrollment date. This is to ensure the comparability of these portfolios, as actual portfolio efficiency changes over time due to changes in
expected returns and covariance.

Impact of Managed Accounts | 14

MORNINGSTAR




One notable difference in the risk/return profiles for the Self-Directors and Allocation-Fund Users is the
wider distribution of Self-Directors. This is as expected, as Self-Directors wouldn't be expected to create
portfolios that are as efficient as professionally managed allocation funds. The Self-Directors also create
a wider range on the risk spectrum creating portfolios. This indicates that Self-Directors take on too
much or too little risk compared to the Allocation-Fund users, which might be a conscious choice, or a
misunderstanding of their risk capacity.

Information on portfolio efficiency for portfolios after enrolling in managed accounts is included in
Exhibit 6.

Exhibit 6: Portfolio Efficiency After Enrollment in Managed Accounts

Panel A: Self-Directors Panel B: Allocation-Fund Users

12 12
10 < 10
& =« &
g % g 8
El El
& 6 & 6
. 2
g § 4
g x E
s ., f S 2

0 0

0 5 10 15 20 25 30 0 5 10 15 20 25 30
Standard Deviation (%) Standard Deviation (%)

The efficiency of the portfolios after enrolling in managed accounts is certainly better for Self-Directors,
but not as pronounced for Allocation-Fund Users. A key reason for this is that some participants can
continue holding some employer stock after enrolling in managed accounts. Participants do not always

sell out of employer securities completely after enrolling in managed accounts and may instead enter a
sell-off plan.

Next, we compare the expected compound returns for participant portfolios before and after enrolling in
managed accounts. We compare pure returns in Panel A of Exhibit 7 and do so on a risk-adjusted basis in
Panel B of Exhibit 7. For the risk-adjusted calculation, we compare the performance of each portfolio to a
risk-adjusted benchmark and compare these respective differences to each other. The risk-adjusted
calculation is explained in detail in Appendix 5.
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Exhibit 7: Change in Expected Geometric Return

Panel A: Difference in Portfolio Geometric Returns Panel B: Difference in Risk-Adjusted Portfolio Geometric
Returns

, - mi I
II
-1

Sth 25th Median 75th 95th Sth 25th Median 75th 95th

o — 1 | l.

Difference in Portfolio Geometric Returns (%)
Difference in Risk-Adjusted Portfolio Geometric Returns (%)

Percentile Percentile

mSelf-Directors  m Allocation-Fund User mSelf-Directors  m Allocation-Fund User

The differences in pure performance before and after managed accounts (Exhibit 7, Panel A) are
significantly greater than the risk-adjust differences (Exhibit 7, Panel B). This should not be surprising. For
example, a participant who has an allocation of all cash before enrolling in managed accounts, who then
gets invested in a relatively aggressive portfolio, would have a significant change (i.e., increase) in return
(Panel A). However, the difference in the risk-adjusted efficiency is unlikely to be nearly as significant
(Panel B), assuming both portfolios were reasonably efficient.

Looking at the results of Panel A, the change (or difference) in return is positive for the median participant.
For example, the median (average) change in expected compounded returns for Self-Directors was +0 bps
(+24 bps) and +11 bps (6 bps) for Allocation-Fund users. The average is so much higher than the median
among Self-Directors due to those participants that went from very conservative portfolios to allocations
with greater risk. On a risk-adjusted basis, the median (average) change in expected compounded returns
was +0 bps (+8 bps) for Self-Directors and +7 bps (+7 bps) for Allocation-Fund Users.

Overall, the findings in this section suggest participants who were self-directing their portfolios realized
a wide range of differences before and after enrolling in managed accounts. The best Self-Directors are
likely to realize a small negative expected return, while the worst Self-Directors were likely to see a
greater efficiency benefit for enrolling in managed accounts. The difficulty of course, is identifying the
Self-Directors who need the most help prior to them making their own investment decisions.
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Risk Appropriateness

An important component of financial advice is helping ensure an investor has a portfolio with a risk level
appropriate for the investor's facts and circumstances. Each participant in managed accounts receives a
personalized portfolio recommendation that could be significantly different than portfolio the individual
selected for him- or herself before enrolling in managed accounts, even if the investor was using a TDF.
For example, while TDFs would be expected to have risk levels appropriate for the average participant,
they are, by definition, a “one-size-fits-all” investment that can result in situations where the risk level
(i.e., glide path) is not appropriate for certain participants given their facts and circumstances. For
example, if the participant has a large IRA that is invested aggressively (conservatively) the DC monies
may need to be invested relatively conservatively (aggressively) to ensure consistency with the target
risk level of the participant’s total wealth. A TDF is unable to incorporate outside assets or other
information about the participant into the portfolio assignment process.

For this analysis we attempt to estimate the “cost” of being invested in a portfolio that is not consistent
with the ideal risk level for the investor. We do so by first assuming the recommended equity allocation
for managed accounts is the optimal target risk level for the investor. This allocation is determined using
all information provided by the investor as part of the managed accounts enroliment process. Next, we
compare this target equity allocation to the investor's pre-managed accounts portfolio. We use utility
theory to quantify the “cost” associated with being invested sub-optimally (assuming the equity
allocations before and after managed accounts differ).

This approach allows us to estimate the additional return (i.e., alpha) that would be required to
compensate an investor to be indifferent between being invested in the managed accounts portfolio
compared with their previous portfolio, which may have had a different risk level. The further the risk
level of the portfolio before enrolling in managed accounts is from the target risk level, the larger the
“cost” associated with being invested sub-optimally would be. These costs are noted in “alpha” terms
for ease of reference purposes. Additional details on the exact calculations are included in Appendix 6.

The distribution of the estimated alpha misfit costs, by age, for Self-Directors and Allocation-Fund Users
are noted in Panel A and Panel B of Exhibit 8, respectively.
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Exhibit 8: Alpha Implied Cost of Suboptimal Risk Portfolio Level

Panel A: Self-Directors Panel B: Allocation-Fund Users

Alpha Implied Cost (%)
Alpha Implied Cost (%)

25 30 35 40 a5 50 55 60 6 25 30 35 40 a5 50 55 60 65
Age Age

——5th ——25th Median 75th ——95th ——5th ——25th

Median 75th ——95th

As a reminder, the “alpha misfit costs” noted in Exhibit 8 quantify the “cost” associated with being
invested suboptimally (as defined by utility theory), when comparing the risk level of the portfolio before
enrolling in managed accounts versus the target risk level recommended for the managed accounts
solution. These values provide some context as to what the potential value of receiving personalized
advice or guidance on portfolio assignment would be, versus investors making these decisions
themselves. Personalization usually comes with an additional cost; therefore, the values in Exhibit 8
provide an estimate of the value managed accounts can provide by focusing only on helping participants
be invested more appropriately. This assessment is independent from other potential gains, such as
more-efficient portfolios (noted previously). For example, it's possible for a participant to be invested in
an efficient portfolio, but one that is inappropriate given that investor’s facts and circumstances.

QOverall, the analysis suggests the median (average) benefit associated with more-approximate portfolios
is 3 bps (20 bps) for Self-Directors and 5 bps (15 bps) for Allocation-Fund Users. The impact clearly
differed by ages, though, where the benefit of a more-appropriate portfolio increases at older ages
(where more benefit equals a higher implied alpha misfit cost). These age differences reflect, to some
extent, how the target equity allocations diverged for managed accounts participants at older ages

(see Exhibit 2-4).
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Savings Impact Analysis

In this section we explore how savings rates changed for participants after entering managed accounts.
The savings rate analysis is more straightforward than the investment analysis since there are less
domains to consider.

As noted previously, for the savings-rate analysis participants are segmented into two groups, based on
whether the participant was forecasted to be on-track for retirement. This calculation includes additional
information provided about the participant’s situation, which would include information about outside
savings and investments, as long as Sacial Security Retirement benefit and Defined Benefit plan benefit.
Overall, 80% of participants were forecasted to be not-on-track, while 20% were on-track.

Segmenting participants by whether they were on-track to retire is an important distinction because
savings rate recommendations will differ based on the participant’s situation. Participants using
Morningstar Retirement Manager who are forecasted to not be on-track for retirement will be urged to
increase their savings rates, while those who are on-track would only receive a recommendation to
increase savings rates if the participant was not fully realizing the employer match. However, for those
who don't receive a recommendation to increase savings, they can still increase their savings and
override the saving advice.

We expect that whether or not the participant is on-track for retirement has a significant impact on the
resulting potential changes in savings behaviors after enrolling in managed accounts. The differences in
savings rate changes for the two groups are included in Exhibit 9, where the changes are grouped into
whether the change in savings rate is positive (i.e., increases), negative (i.e., decreases), or does

not change.
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Exhibit 9: Changes in Savings Rates Based on Whether the Participant is On-Track for Retirement

4.9% 2.5%

Not-on-Track On-Track

M Decrease M No Change M Increase

Savings-rate behaviors were significantly different based on whether the participant was on-track for
retirement. The majority of participants who were not-on-track decided to increase savings rates (71.5%),
while less participants who were on-track increased savings rates (52.3%). Out of the participants who
were on-track but increased their savings rate, more than half of them revised the managed accounts
advice and decided to increase their savings.

This savings-rate difference is notable because the savings impact of managed accounts is likely to vary
significantly based on the retirement readiness of the participant population. For example, a plan with
participants that are well-funded for retirement (e.g., with a generous defined benefit plan or large
retirement account balance)will be less likely to realize savings-rate increases compared to a plan where
participants are poorly funded (e.g., in a plan with no employer match).

It's also worth noting that, the participants who were not-on-track for retirement could receive a
recommendation to delay retirement age, which prepares them for retirement but not necessarily increase
savings rate. So the percentage of participants who were not-on-track for retirement and decided to make
positive changes to imprave their retirement readiness could be higher.

In Exhibit 10, we provide some perspective on the distribution of changes in savings levels. We include
information on both deferral rate and total savings rate. Total savings rates include employer matching
contributions. If for some reason an employer’s matching schedule information is not available for a plan,
we don'tinclude these participants in the savings rate calculation.
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Exhibit 10: Distribution of Changes in Participant Savings Levels

Deferral Rates

Not-on-Track On-Track
Absolute  Relative Absolute Relative
Before  After Change Change Before  After Change Change
5th 2.0 30 1.0 50.0 5th 30 40 1.0 333
25th 5.0 6.0 1.0 20.0 25th 5.0 6.0 1.0 20.0
Median 6.0 8.0 2.0 333 Median 7.0 9.0 2.0 28.6
75th 10.0 12.0 2.0 20.0 75th 11.0 12.0 1.0 9.1
95th 18.0 20.0 2.0 1.1 95th 20.0 220 2.0 10.0
Average 78 9.5 18 23.0 Average 9.1 10.3 1.2 13.7

Total Savings Rate

Not-on-Track On-Track
Absolute Relative Absolute Relative
Before  After Change Change Before  After Change Change
5th 5.0 7.0 2.0 40.0 5th 6.0 7.0 1.0 16.7
25th 8.0 10.0 2.0 25.0 25th 10.0 12.0 2.0 20.0
Median 12.0 14.0 2.0 16.7 Median 13.0 14.0 1.0 1.7
75th 15.0 17.0 2.0 133 75th 17.0 18.0 1.0 59
95th 23.0 26.0 30 129 95th 26.0 28.0 2.0 1.7
Average 12.3 14.3 2.1 16.7 Average 13.9 15.3 14 10.2

Consistent with the results in Exhibit 9, there were notable differences in the impact of managed
accounts on savings behaviors depending on the retirement readiness status of participants. The median
(average) absolute change in deferral rates for those who were not-on-track was +2 percentage points
(+1.8 percentage points)with a relative change of +33.3% (+23%). The change in deferral rate is
consistent with the base recommendation used by Morningstar Retirement Manager's managed
accounts if the participant was estimated to not be on-track to retire, which is to increase deferral rates by
2 percentage points. For the participants who were not-on-track, the savings rates were higher than the
deferral rates at all percentiles because savings rates include employee deferral and employer matching.
The changes in total savings rates were higher than the changes in deferrals an absolute basis, but lower
on a relative basis because the total savings rates were higher.

The deferral and saving rates by those who were on-track were mostly higher than those who were not-
on-track. However, the absolute and relative changes in deferral rates and savings rate were lower than
those who were not-on-track at all percentiles. The median (average)absolute change in deferral rates for
those who were on-track was +2 percentage points (+1.2 percentage points) with a relative change of
+28.6% (+13.7%).

Changes in savings rates were not constant across ages. In Exhibit 11 we provide information about
average changes in total savings rates by age.
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Exhibit 11: Average Change in Total Savings Rates by Age
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Average Total Savings Rate Change
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Age
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Average changes in savings rates were larger for younger participants. These were participants who, on
average, were saving less for retirement before enrolling in managed accounts. This is important since
higher savings rates are going to have a greater impact on retirement outcomes for younger participants,
given the longer time period available for the wealth to compound (compared to older participants).
Average changes in savings rates were smaller for older participants, especially for those who were not-
on-track for retirement. Marningstar Retirement Manager's managed accounts could recommend
increasing savings rate and/or delaying retirement age to improve retirement outcome. For older
participants, delaying retirement age will be more effective in improving retirement outcomes. Therefore,
participants who were age 55 and older most likely decided to delay retirement age before increasing
savings rate.

Total savings rates increased more than deferral rates because the managed accounts savings rate
recommendation used by Morningstar Retirement Manager's managed accounts always considered
whether the participant was achieving the maximum employer match (and total savings rates include
employer contributions). Even if the participant were forecasted to be on-track for retirement, the
participant would receive a recommendation to increase savings up to the match since the employer
match is effectively “free money.”

In Exhibit 12 we provide some perspective on participants saving up to the maximum employer match
limit, for different match limit levels, before and after enrolling in managed accounts, for not-on-track and
on-track participants, in Panels A and B, respectively. We only include plans that offered an employer
match in this analysis.
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Exhibit 12: Participants Receiving the Maximum Employer Match Before and After Enrolling in Managed Accounts

Panel A: Not-on-Track Participants Panel B: On-Track Participants
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On average, 12% more participants increased their deferral rate to receive the maximum match, when a
match was available, among not-on-track participants, versus 4% among on-track participants. The fact
the improvement among on-track participants wasn't as strong is not surprising, because savings rates for
on-track participants were so much higher on average; therefore, they were more likely to already be
receiving the maximum employer match.

From the plan design perspective, plans with higher threshold for employees to receive the maximum
employer match, had fewer participants who saved enough to receive the maximum match. While the
purpose of a higher threshold might be to lure employees to make more retirement savings, the reality is
that participants, especially those who were not-on-track, were not that responsive to this incentive.
Morningstar Retirement Manager's managed accounts effectively increased their deferral rate and in
turn increased the percentage of employees who received the maximum employer match. The impact is
greater for plans with higher maximum matches.
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Combined Savings and Investment Impact

The analysis conducted so far suggests that participants who enroll in managed accounts are likely to
experience higher returns and save more for retirement, on average, although the likely impact varies
based on participant attributes (e.g., whether the participant is on-track to retire). In order to determine
the combined impact of these changes we analyze expected wealth at retirement. The analysis uses a
time value of money (i.e., future value) calculation, using as inputs the years to retirement at age 65, the
expected compounded/geometric return of the portfolio (estimated in the prior sections), the total savings
amount (which is the total savings rate times the income level), and the current balance. We estimate
these values for participants both before enrolling in managed accounts (e.g., the pre-managed accounts
savings amounts and geometric returns)and after managed accounts, and focus on the difference
between the two values.

This analysis effectively assumes that the income, savings rate (or amounts), and portfolio risk level remain
constant until retirement. In reality, these would each likely change over time. For example, income and
savings rates would generally be expected to increase with age, while portfolio risk levels would generally
be expected to decrease. These changes would likely differ by individual participants and assuming these
values remain constant until retirement is obviously a simplifying assumption; however, it's not clear to
what extent a more complex approach would improve the projection.

For the combined analysis, participants are segmented into one of four groups, based on whether the
participant is self-directing his or her portfolio and whether the participant is on-track for retirement. If we
average the groups by age, so that each age has the same impact on the overall results, the largest group of
participants was Not-on-Track Self-Directors (66.3%), followed by Not-on-Track Allocation-Fund Users
(15.0%), On-Track Self-Directors (13.8% ), and On-Track Allocation-Fund Users (4.9%).

Fees are an important aspect to consider when attempting to estimate the value of any type of advice
service. There are typically fees associated with managed account services, so it's important to
understand how the potential value changes for different fee levels. Therefore, we perform this combined
analysis based on three fee levels for managed accounts: 30 bps, 40 bps, and 50 bps. While fees vary
significantly by provider, 40 bps is a reasonable proxy for the average fee assessed by managed accounts
providers today. All fees for the analysis are assumed to be assessed annually against the current
employer's plan balance each year until retirement. These results are included in Exhibit 13.
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Exhibit 13: Change in Retirement Wealth by Managed Accounts Fee
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With a 40-basis-point fee, which is an approximation of the average fee today assess for managed
accounts services, the average change in wealth was positive for each of the four groups. The expected
median (average) change in wealth at retirement is +19% (+30%) for Not-on-Track Self-Directors, +16%
(28%) for Not-on-Track Allocation-Fund Users, +4% (+6%) for On-Track Allocation-Fund Users, and -1%
(+6%) for On-Track Self-Directors.

The average estimated difference in wealth at retirement for each of the four groups, by participant’s age
upon enroliment, is included in Exhibit 14. The results in Exhibit 14 include a 40-basis-point fee for

managed accounts. Younger participants would be expected to realize the greatest benefit from

managed accounts, although the impact clearly varied by participant group.
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Exhibit 14: Change in Retirement Wealth by Participant Age (40 bps Fee)
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In Exhibit 15 we estimate the percentage of participants who had more wealth at retirement for different
fee levels. We find that most participants would be expected to have more wealth at retirement, especially
participants who were not-on-track for retirement. This is primarily due to the increases in savings levels
noted among participants who were not-on-track for retirement when entering managed accounts. Not
surprisingly, the percentage of participants who are better off declines at higher assumed fee levels.
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Exhibit 15: % of Participants with More Wealth at Retirement
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Greater wealth at retirement should result in greater retirement income. To provide some perspective on
the potential impact of managed accounts on retirement income, we convert the expected wealth
differences into income values. For this calculation, we simply divide the difference in wealth at
retirement by 25 and assume that is the difference in income the participant would receive during
retirement. This factor (25) is roughly assuming the participant takes a 4% initial withdrawal from the
portfolio at retirement, where that amount is increased annually for inflation. While the 4% rule may be
less prudent today given lower expected returns compared to historical long-term averages (Blanchett
2017, Benz, Ptak and Rekenthaler 2021), it is still a reasonable income assumption for the purposes of
this analysis. For example, Benz, Ptak and Rekenthaler (2021) find that by releasing the conservative
assumptions that the 4% rule was based on when it was initial proposed (Bengen 1994), the sustainable
withdrawal rate could be significantly improved with the forward-looking market expectation.
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The average impact of managed accounts on annual retirement income is estimated for various age
groups and fee levels for the four participant groups noted previously and the results are included in
Exhibit 16.

e MORNINGSTAR



Exhibit 16: Annual Retirement Income Impact of Managed Accounts

30 bps Managed Accounts Fee

Self-Direct, Allocation User,  Self-Direct,  Allocation User, Al
Not-on-Track Not-on-Track On-Track On-Track Participants
Age 25-34 $6,862 $5,472 $2,185 $2,803 $5,182
Age 35-44 $2,526 $1,883 -$951 $676 $1,914
Age 45-54 $568 $840 -$1,401 -$411 $390
Age 55-65 $143 $82 -$594 -$10 $52
40 bps Managed Accounts Fee
Self-Direct, Allocation User,  Self-Direct,  Allocation User, Al
Not-on-Track Not-on-Track On-Track On-Track Participants
Age 25-34 $5,990 $4,791 $1,224 $1,952 $4,321
Age 35-44 $2,025 $1,508 -$1,535 $219 $1,426
Age 45-54 $360 $700 -$1,644 -$610 $190
Age 55-65 $99 $52 -$679 -$35 $6
50 bps Managed Accounts Fee
Self-Direct, Allocation User,  Self-Direct, ~ Allocation User,  All
Not on Track Not on Track On Track On Track Participants
Age 25-34 $5.141 $4,128 $289 $1,124 $3,483
Age 35-44 $1,534 $1.141 -$2,107 -$230 $947
Age 45-54 $154 $561 -$1,883 -$808 -$8
Age 55-65 $54 $22 -$763 -$60 -$40

Consistent with the results in Exhibit 14, younger participants are likely to realize more annual in

retirement from managed accounts than older participants. If we focus on the youngest age group (25 to

34), we could generally assume that the average 30-year-old participant using a managed accounts

service would increase his or her retirement income by $4,321 assuming a 40-basis-point managed

accounts fee. This corresponds to average increase of 39% in retirement income.
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Limitations of Analysis

While the updated data outlined above upholds the clear value of managed accounts, we do want to
acknowledge a few limitations in this analysis. First, potential bias may exist in the sample population. Of
the 60,218 participants analyzed, 100% of them were enrolled in Morningstar® Retirement Managers™ via
‘opt-in,” meaning they actively chose to enroll instead of being defaulted into the service. This sample
could skew the results toward people who value personal investing advice enough to pay for it, as well as
those who may possibly start out with insufficient retirement savings (given that 80% of participants
analyzed in this dataset were not-on-track for retirement). As such, they likely do not fully reflect the
general population at large.

Further, this analysis only examines the participants” initial enrollment interaction. We chose this as the
moment on which to focus our analysis because this is when the most significant change to participants’
retirement saving and investing strategies occurs and is therefore most reflective of how managed
accounts can take off-track participants and make changes to put them on-track to reach their goals.
However, by not following participants over time, we are assuming that they will stay on the course set
out for them by managed accounts, and that they will remain enrolled. It is likely that this will not remain
true for all participants, as they move in and out of the service by changing jobs or seeking more
personal control over their investment elections. However, should a participant deviate from the advice
managed accounts provides or unenroll from the service, then the value of managed accounts would be
rendered moot, as its value lies in the participant following the advice it provides.
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Appendix 2: Portfolio Assignment Approach

The approach to determining the appropriate risk level for an investor's optimal portfolio allocation (i.e.,
portfolio assignment)is based on taking a holistic view of an investor's assets. This approach incorporates
the total value and risk attributes of assets that are often overlooked, such as human capital and pension
wealth, and uses the financial assets in the DC plan as the “completion portfolio” to ensure diversification
of the individual’s total wealth.

A fundamental part of the total wealth process is modeling and understanding how an individual’s
wealth changes over the lifecycle. For younger individuals, human capital is typically the dominant
household asset. Human capital can be thought of as the mortality-weighted net present value of an
individual's future wage income. As individuals age, they tend to save money for retirement, thereby
accumulating financial assets (both inside the DC as well as potentially outside it), along with accruing
benefits in pension plans (such as Social Security). In other words, over time, investors convert a portion of
their salary (i.e., human capital)into financial capital by saving and accruing pension benefits, both of
which can be used to fund retirement.

Research by Blanchett and Straehl (2015), among others, has noted that human capital is generally a
relatively bond-like asset—it usually pays a steady “coupon” in the form of a paycheck, but its risk varies
considerably across business cycles, by job skills, as well as the specific occupation and industry of the
worker. Because human capital is bond-like and untradeable, a younger investor’s financial assets should
be invested more aggressively to achieve a more balanced risk level from a total wealth perspective. As
the relative value of human capital (as a percentage of total wealth)declines as the individual ages,
financial capital should be invested more conservatively to ensure the risk of the total wealth remains
balanced throughout the lifecycle. This is the economic rationale underpinning the shape of many glide
paths today.

The final two considerations when determining the optimal risk level for a participant’s portfolio. The first
is how “on-track” that individual/household is for retirement. Within the portfolio assignment process,
individuals who are better funded (i.e., have higher funded ratios) can potentially take on more risk in their
portfolio based on their target risk level using the total wealth approach. Second, other nonadviseable
portfolios (e.g., an IRA or really any monies outside the DC plan)must be considered. For example, if an
investor has a large IRA that is invested very aggressively, yet the overall total wealth target risk level is
more balanced, the monies in DC plan should be invested more conservatively (and vice versa).
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Appendix 3: RBSA Index Proxies

Asset Class Index Proxy

Cash IA SBBI US 30 Day TBIill

Short Bond BBgBarc US Govt/Credit 1-3 Yr
Long Bond BBgBarc US Govt/Credit Long
TIPS BBgBarc Gbl Infl Linked US TIPS
High Yield Bond BBgBarc US Corporate High Yield
NonUS Bond BBgBarc Gbl Agg Ex USD

Large Growth

Russell 1000 Growth TR USD

Large Value Russell 1000 Value TR USD
Small Growth Russell 2000 Growth TR USD
Small Value Russell 2000 Value TR USD

International Equity

MSCI EAFE GR USD

Emerging Markets

MSCI EM GR USD

Real Estate

FTSE EPRA/NAREIT Developed TR USD

Commodities

Bloomberg Commodity TR USD

Appendix 4: Capital Market Assumptions

Retum|StdDevl 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10| 11| 12|13 | 1]15
Cash 231% | 17% | 100| 035| 005 002| 005 005] (002 008| (002 001] (007)| (005 003 005] 001
Srort Bond 372% | 32% | 035| 100 075 058] 034 053] 041] 015 004 008] 041] (003)] 029] (002 0.3
Long Bond 502% | 1012%| 005| 075] 1.00] 063] 035 049] 043| 045] 005] 009] 0.41] (001) 033] (001) 0.14
S 412% | 688% | 002| 058 063| 100] 031] 048] 0.16] 048] 013] 015 048] 009| 034] 008| 0.7
HghYiedBord | 698% | 922% | 005| 034] 035| 031 100] 023| 050| 054| 048] 054] 051| 046| 058] 015| 052
NolUSBord | 451% | 86% | 005| 053] 049| 048] 023] 100| 015| 016] 02| 011| 046 013| 040| 012| 016
Lage Gowth | 950% | 18.28% | (002) 011] 043| 016 050| 015| 00| 086 082| 074| 068 067| 059 020| 093
LargeVelue | 966% | 1582%| 003| 0.45] 045] 018 054] 0.16] 086] 100 078| 087| 068 068] 070 025| 093
Srell Gowth | 11.82% | 2524% | (002) 004 005| 0.13| 048] 042] 082| 078 100 089| 067] 066 062 06| 080
Sl Vale | 11.8%| 2072%| 001] 008 009] 015] 054| 011] 074| 087 089] 100| 064| 066| 074 025] 081
Intemationdl Ecui|_9.24% | 18.25% | (007) 0.11] 011] 048] 051 046| 068| 068 067 064] 100 069 064] 025] 068
Emerging Mariets 10.24% | 21.90% | (0.05)| (003)] (001) 009| 046| 013| 067| 068| 066] 066| 069| 100| 054] 025 068
Redl Etate 957% | 1665% | 008| 029| 033| 034] 058| 040| 059| 070| 062| 074] 064] 054| 100 024] 064
Qommodities | 4.78% | 15.95%| 005| (0.02) (007) 008 0.15] 042] 020] 025 026] 025] 025 025| 024] 00| 023
Compery Stock | 958% | %05%| 001] 013| 044 047] 052] 016] 093] 093] 080] 081] 06| 068 064] 023] 100

Source: Morningstar Investment Management LLC
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Appendix 5: Risk-Adjusted Portfolio Efficiency

To estimate the risk-adjusted portfolio efficiency, we use the estimated risk and return values for each
portfolio and compare those values to a risk-adjusted benchmark. The benchmark is a two-asset portfolio,
consisting of a safe and risky asset. The safe asset is assumed to be 100% Cash, which has an expected
return of 2.31% and a standard deviation of 1.73%. For the risky asset, we assume an allocation that is
20% Large Growth, 20% Large Value, 10% Small Growth, 10% Small Value, 25% International Equity, and
15% Emerging Market (i.e., a well-diversified portfolio of risky securities). The risk asset has an expected
return of 10.04% and a standard deviation of 16.9%. The correlation between the risky and safe asset is
assumed to be zero.

We determine the arithmetic return (Rp,4) and standard deviation () for each combination between
the safe and risk asset from 0% to 100% in 1% increments. For each increment we estimate the
geometric return (Rp, ¢) using equation 5.1.

By, = e(ln(1+Rp.a)—.51n (1+(1+;ﬁ)> . 5.1]

Next, we determine the compounded returns for each increment between the safe and risky asset from
0% to 100% in 1% increments. This gives us target compounded return for each portfolio standard
deviation. We determine the portfolio efficiency by subtracting the actual portfolio geometric return to
the target compounded return based on the participant portfolios standard deviation.

For example, if the standard deviation of a portfolio (o) was 10% (based on the underlying sub-asset
class exposures), the return target (R;) would be 5.32%. If the expected return of the portfolio was only
5.00% the portfolio efficiency would be -.32%. This calculation is performed for both the allocation
before and after entering managed accounts.
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Appendix 6: Risk Appropriateness

Harry Markowitz (1952) established the mean-variance optimization framework, which requires three
sets of inputs: returns, standard deviations, and pair-wise correlations for the assets in question. When
seeking the optimal mix (the utility maximizing mix) for a specific investor, the mean-variance optimization
framework can be determined using equation 6.1, where U is the investor’s utility for the asset allocation,
(Rp) is the return of the asset allocation, A is the investor's risk aversion coefficient, and af} is expected
variance of return of the asset allocation.

U=E(R,)— 502 [6.1]

In a two-asset portfolio, we can determine the target risk aversion level for a portfolio using equation 6.2

_ Re—Rp
(03+02-200p )x(Wte—0 o p—02) [6.2]

A

The two-asset portfolio is assumed to consist of a safe and risky asset. We use the same assumptions
for the safe and risky asset as those used for the risk-adjusted efficiency test, as noted in Appendix 5.

For this test, the ideal equity allocation is assumed to be the managed accounts recommended portfolios.
This ideal allocation would be assumed to result in zero utility loss, since it represents the utility-
maximizing asset allocation. We can use this target equity allocation, which is assumed to be target
allocation to the risky asset, in conjunction with equation 6.2 to estimate the implied target risk-aversion
(A7) coefficient that would make the recommended stock/bond asset allocation the utility-maximizing
mix. Unless the asset allocation of both the recommended and existing allocations are identical, there is
a potential loss associated with being invested sub-optimally.

Next, given the risk of the target equity allocation (o) and the participant's portfolio before managed
accounts (o2) we can determine the “utility cost” for being invested sub-optimally, using equation 6.3

Utility Cost = (E(R,) — .54,0%) — (E(R,) — .54,62)  [6.3]

For readers interested in learning more about this model, we recommend Blanchett (2017) or Idzorek,
Blanchett, and Bruns (2018).
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Morningstar® Retirement ManagerSM and the advisory services accessible through it are offered, in full orin part, by
Morningstar Investment Management LLC, a registered investment adviser and subsidiary of Morningstar, Inc., and are
intended for citizens or legal residents of the United States or its territories. The Morningstar name and logo are registered
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information regarding the likelihood of various retirement income and/or investment outcomes are hypothetical in nature, do not
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General Disclosures

These disclosures provide important information regarding the key terms, criteria, methodology, assumptions, risks and
limitations presented in this report.

All data presented in this report is based on the most recent information available to Morningstar Investment Management as of
the date noted herein or the release date of the report and may or may not be an accurate reflection of current data. There is no
assurance that the data will remain the same.

There are many resources available to assist with the evaluation of a particular investment strategy. This report, alone, should
not be used to make an investment decision. Investing involves numerous risks, and there is always the potential of losing
money. You should consult with legal, tax, financial, and/or other advisors prior to making any investment decisions.

Investment Performance Disclosures

Itisimportant that you understand the risks and limitations of using investment performance returns in making investment
decisions. The performance data given represents past performance and should not be considered indicative of future results.
Furthermare, fees, expenses, and other costs, including any applicable trading commissions, short-term fees, or taxes,
negatively impact investment performance return. The purpose of including such fees and expenses is to illustrate the effect
they have on investment returns for the time periods shown.

In no way should the results of this analysis be considered indicative or a guarantee of the future performance of an actual
participant using Morningstar Retirement Manager or considered indicative of the actual performance achieved by an individual
participant using Morningstar Retirement Manager. Actual results of an individual participant may differ substantially from the
performance shown and may include an individual participant incurring a loss. Past performance is no guarantee of future
results. Morningstar Investment Management does not guarantee that the results of their advice, recommendations, or the
objectives of an investment option will be achieved.
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Gross and Net Performance Returns and Fee Types

Gross performance is calculated before the deduction of all fees and expenses an investor paid in connection with advisory fees,
brokerage commissions, or other expenses. Net performance is calculated using the same type of return and calculation
methodology as the gross performance, but includes the deduction of any advisory fees an investor paid or would have paid in
connection with their portfolio’s advisory services. The purpose of showing net performance is to demonstrate the impact of
fees and expenses on performance returns.

Investment advisers make available a disclosure document (the Form ADV Part 2A “Brochure”) that includes specific information
regarding fees and expenses related to their advisory services. You can obtain Brochures and/or research investment advisers
and their investment adviser representatives at adviserinfo.sec.gov.

Hypothetical Performance Returns

Hypothetical performance is investment performance returns not actually achieved by any portfolio of an investment adviser.
Hypothetical performance may include, but is not limited to, model performance returns, backtested performance returns,
targeted or projected performance returns, and/or pre-inception returns. It also includes returns of asset classes or indexes used
as a proxy for actual portfolio holdings.

Hypothetical performance returns are theoretical, for illustrative purposes only, and are not reflective of an investor’s actual
experience. Hypothetical performance returns are based on historic economic and market assumptions. Actual performance
returns will vary. Hypothetical performance returns do not reflect actual trading and may not reflect the impact that material
economic and market factors had on the decision-making process for a portfolio. For example, the ability to withstand losses or
adhere to a particular investment strategy in spite of losses are material points which can also adversely affect markets in
general or the implementation of any specific investment or investment strategy.

This report includes simulated analyses based on specific assumptions that present the likelihood of various outcomes of an
investment in the offered strategy. Monte Carlo is an analytical method used to simulate random returns of uncertain variables
to obtain a range of possible outcomes. Such probabilistic simulation does not analyze specific security holdings, but instead
analyzes the identified asset classes. The simulation generated is not a guarantee or projection of future results, but rather, a
tool to identify a range of potential outcomes. IMPORTANT: Projections or other information generated regarding the
likelihood of various investment outcomes are hypothetical in nature, do not reflect actual investment results, and are not
guarantees of future results. Results may vary each time the analysis is performed and over time, reflecting any changed
circumstances, assumptions or variables upon which the analysis is based. Such analyses have limitations and risks to their use.
Simulated analyses alone cannot determine which securities to buy or sell, or which investment strategy to utilize.

Calculation Methodologies
Performance returns in this report were calculated using a time-weighted, geometrically linked rate of return formula. Returns

for periods over one year are annualized.

Time-weighted returns measure the performance (as a percent) of capital at work during each interval between contributions
and withdrawals and then linking that performance together to produce a return for a stated period. This calculation is designed
to eliminate the effect of cash and/ or securities being added to or taken out of a portfolio (that influences the internal rate of
return calculation, for example). The more contributions and withdrawals that occur and the longer the time frame, the more
complex the time-weighted return calculation can become.

When the time-weighted return calculation is used, the current allocations for a portfolio’s holdings were used to generate
historical performance. Taxes, loads, and sales charges and any applicable trading commissions or short-term trading fees are
not taken into account. If they were, the returns stated would be reduced.

Manthly total returns for portfolias calculated using the time-weighted return method are calculated by applying the ending
period holding allocations to an individual holding's monthly returns. Trailing returns are calculated by geometrically linking
these weighted- average monthly returns. Portfolio and holding returns are adjusted for advisory fees.
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Indexes

Indexes are not available for direct investment and the performance does not reflect costs, fees or expenses associated with
investing in the instruments that comprise the benchmark or index. Indexes are created to measure a specified area of the stock
market using a representative partfolio of securities and may be used as a proxy for a security or asset class. Please note that
indexes vary widely, and it is important to choose an index that has similar characteristics to the security or asset class it is being
used to represent. In no way should the performance of an index be considered indicative or a guarantee of the future
performance of an actual security, be considered indicative of the actual performance achieved by a security, or viewed as a
substitute for a security. Actual results of a security may differ substantially from the historical performance shown for an index
and may include an individual investor incurring a loss. Past performance is no guarantee of future results.

Investment Risk Disclosures

Other types of investments or investment strategies than those shown in this report may be more appropriate depending upon
an investor's specific situation, including the investor's investment objectives, financial status, tax situation, and risk tolerance.
These disclosures cannot and do not list every conceivable factor that may affect the results of any investment or investment
strategy. Additional risks will arise, and an investor must be willing and able to accept those risks. You should speak with
Morningstar Investment Management to understand the risks and limitations on investing in a particular investment or
investment strategy shown in this report before making investment decisions.

Principal value and investment return will fluctuate, so that an investor's shares/units, when sold or redeemed, may be worth
more or less than the original investment. Investment in securities involve investment risks including possible loss of principal.
Portfolio statistics change over time. Securities are not FDIC-insured, may lose value, and are not deposits or obligations of, or
guaranteed by, any bank or other financial institution.

The risks associated with investing are numerous and include, but are not limited to, those listed below:

Bonds/Fixed Income: Bonds are subject to interest rate risk. As the prevailing level of bond interest rates rise, the value of bonds
already held in a portfolio declines. Partfolios that hold bonds are subject to declines and increases in value due to general
changes in interest rates.

International/Emerging Market Securities: Investing in international securities involves special additional risks. These risks
include, but are not limited to, currency risk, political risk, and risk associated with varying accounting standards. Investing in
emerging markets may accentuate these risks.

Liquidity Risk: Investments trading on an exchange may be halted due to market conditions, impacting an investor’s ability to sell
a security.

Market Price Risk: The market price of investments traded on the secondary market is subject to the forces of supply and
demand and thus independent of the NAV. This can result in the market price trading at a premium or discount to the NAV, which
will affect an investor's value.

Market Risk: The market prices of investments can fluctuate as a result of several factors, such as security-specific factors or
general investor sentiment. Therefore, investors should be aware of the prospect of market fluctuations and the impact it may
have on the market price.

Stocks/Equities: Investments in stocks involve risk and may not always be profitable. Stocks are typically subject to greater
fluctuations in market value than other asset classes due to factors such as a company's business performance, investor
perceptions, stock market trends and general economic conditions.

Target-Date Funds: Target-date funds typically invest in other mutual funds and are designed for investors who are planning to
retire during the target date year. The fund's target date is the approximate date when investors expect to begin withdrawing
their money. A target-date fund's investment objective/strategy typically becomes more conservative over time, primarily by
reducing its allocation to equity mutual funds and increasing its allocations in fixed-income mutual funds. An investor's principal
value in a target-date fund is not guaranteed at any time, including at the fund's target date.
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