GLIDEPATH INNOVATION TO DRIVE
BETTER PARTICIPANT OUTCOMES
Defined Contribution (DC) plan design has come a
long way over the past decade, with auto features
and the use of target date funds (TDF) making it
easier for participants to save and invest for
retirement. At the same time, the amount of assets
being invested in target date funds is urging plan
sponsors and consultants to take a closer look at
how they are built to ensure participants can meet
their retirement goals. Our objective in target date
design has always been to provide strong
retirement outcomes for plan participants.

Our glidepath design and construction process utilizes our asset
allocation philosophy, which builds in the importance of financial asset
diversification, global equity diversification and inflation sensitivity.
Financial assets, which include both risk control and risk assets, are
diversified to potentially reduce volatility and seek to protect against
down-side market events. In particular, our capital market assumptions
continue to highlight the importance of capturing corporate profitability
from around the globe through the implementation of portfolios with a
global equity market weight. Our focus on inflation sensitivity is
fundamental to combating purchasing power erosion over a range of
market cycles, with meaningful allocations to a diverse set of inflation
sensitive asset classes across our target date glidepath.
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We employ these methodologies in a goals-based investment
framework, called Goals Driven Investing (GDI). Northern Trust has
deep expertise and over 20 years of experience in incorporating GDI for
our clients. Our proprietary framework is integrated into our target date
glidepath design and construction process, serving DC participants as
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they seek to address their goal of a successful retirement by targeting
their retirement liability.
Building upon the components above, we incorporate the impact of
human capital on asset allocation and integrate behavioral
considerations into our glidepath construction. Additionally, our
proprietary income replacement framework helps plan sponsors
understand specific, expected liabilities participants need to fund in
retirement, and how that translates to target date investing success.

We incorporate the impact of
human capital on asset allocation
and integrate behavioral
considerations into our
construction.

CAPITAL MARKET ASSUMPTIONS
The asset allocation process starts with the formulation of our capital
market assumptions (CMA), which are developed to provide forwardlooking, but historically aware, forecasts for global economic activity
and financial market returns. These forecasts drive our five-year asset
class return expectations. Each year, the CMA group within the
Investment Policy Committee (IPC) thoroughly evaluates political,
economic and financial market conditions to refresh our five-year capital
market assumptions.
From a quantitative lens, these evaluations help us arrive at base case
market expectations while serving as a guide to the opportunities and
risks our investment team manages. Additionally, we consider a
qualitative lens where each year key themes emerge that we believe
will affect the economic and financial market landscape. The forecasts
of asset classes and understanding of market themes and trends are
key elements that directly impact our glidepath design.

STRATEGIC ASSET ALLOCATION
Our strategic asset allocation process is used firm-wide, but distilled for
use in specific business segments with unique needs, such as the DC
space, where participant demographics and plan sponsor needs are
considered in the creation of our target date glidepath. The goal of our
strategic asset allocation process is to identify the optimal mix of risk
control assets (those used for income and volatility protection) and risk
assets (those used for growth) in portfolio construction, in this case a
target date framework. The optimization is a critical step in verifying that
a portfolio – especially one as dynamic as a target date glidepath – is
addressing the right risk at the right time.
The first step in the portfolio optimization process is to categorize
strategic asset classes into risk-control assets (term factor) and risk
assets (market factor) based on their sensitivity (beta) to these risk
factors. Risk-control assets include cash, investment grade bonds and
inflation-protected bonds. Risk assets include high-yield bonds,
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developed global equity, emerging markets equity, natural resources
(commodities) and global real estate. Since term and market factors are
uncorrelated and offer different return and risk profiles (low return and
risk vs. high return and risk, respectively), we maintain robust
diversification across risk environments by relying on risk asset vs. risk
control asset sub-portfolios to construct total portfolios.
The second step in the process is to identify the ideal combination of
each of the risk-control assets and risk assets sub-portfolios. The
optimal combination of risk-control assets is the mix of asset classes
that offers the maximum Sharpe ratio (highest return-to-risk) in excess
of the risk-free expected return. The optimal combination of risk assets
is the mix that offers the maximum Sharpe ratio in excess of the
expected return and risk of the risk-control asset sub-portfolio. The
market-weighted portfolio of risky assets provides a theoretically sound
benchmark to guide asset class constraints. This anchors portfolios to
the market (equilibrium) portfolio as the opportunity cost benchmark,
while expressing CMA views in the strategic portfolio weights.
Finally, we optimize risk-control assets with risk assets to create a
robust efficient frontier of risk-based portfolios comprising different
combinations of the two optimally constructed risk factor sub-portfolios.
This strategic asset allocation process provides the foundation for
general portfolio construction upon which we apply our GDI framework.
In the case of target date funds it is also crucial to fund lifetime goals,
i.e., the retirement liability, to produce strong retirement outcomes for
participants. Therefore, our process further considers the importance of
incorporating the I-CAPM, or intertemporal capital asset pricing model.

The strategic asset allocation
process provides the foundation
for general portfolio construction
upon which we apply our GDI
framework.

Leading financial economists 1 have proposed that an I-CAPM should be
the benchmark for multi-period asset allocation, which a target date
fund explicitly represents. The I-CAPM redefines the safe asset (which
is risk-free in theory) as the one that most safely funds the investor’s
multi-period liability. The optimal portfolio is a combination of the multiperiod safe asset (risk control asset as our proxy) and the marketweighted portfolio of risky assets (risk assets as our proxy), where the
relative weighting depends on the investor’s risk aversion. Since the ICAPM incorporates liabilities (goals) and time, it provides a solid
theoretical basis for goals-based investing, which is designed to
optimally fund lifetime goals. In the case of our target date fund, we
address the retirement liability as the lifetime goal for the multitudes of
DC plan participants we serve.

1

See for example Cochrane, “A Mean Variance Benchmark for Intertemporal Portfolio Theory,” Journal of Finance (2014).
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INCORPORATING HUMAN CAPITAL IN PORTFOLIO CONSTRUCTION
A key tenet of our framework is the importance of incorporating human
capital in target date portfolio glidepath construction. Human capital is
the value of an investor’s future earnings potential. It can be considered
a non-financial safe asset in terms of portfolio construction and should
be taken into account when considering a full view of participants’
assets. Human capital is central to the rationale for a dynamic
glidepath, or an asset allocation that changes through time. Within the
context of the DC market, we need not only consider the value of all
future earnings, but also how much of those earnings will be contributed
to savings to support future retirement liabilities. As such, we use a
robust set of market studies and observations of our client base to
determine assumptions for salary, growth of salary, and contribution
rates. These assumptions serve as the basis for the human capital
assumptions we include in our glidepath construction process.
How does human capital work? Exhibit 1 provides a visual illustration of
this concept. At the beginning of a participant’s career, human capital
often has its greatest flexibility and time advantage, and therefore
provides participants with the greatest exposure to non-financial safe
assets. As an investor ages and has less future earnings in front of
them, their amount of human capital depletes. Upon retirement, human
capital is almost completely depleted, with a small amount remaining
should the participant choose to re-enter the workforce. Human capital,
in combination with the financial portfolio, is a key driver in considering
how to fund the liability or goal of retirement.

Human capital is central to the
rationale for a dynamic glidepath,
or an asset allocation that
changes through time.

Exhibit 1 – Human Capital

INCORPORATING INVESTOR BEHAVIOR IN PORTFOLIO
CONSTRUCTION
Retirement preparation is a long journey. The ultimate success hinges
on rational, disciplined efforts. Investors, however, often exhibit biases
in reality and deviate from the optimality. We explicitly factor human
limitations into our GDI portfolio construction process to addresses
these biases and drive better retirement outcomes.
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Building confidence and establishing a strong savings commitment from
participants is a significant, and often overlooked, hurdle in a
participant’s retirement savings journey. Our analysis reveals an
empirical pattern of participants dropping out of DC plans in reverse
correlation with their account values. This plan “leakage” has a negative
impact on retirement outcomes, most notably for younger participants
with longer investing time horizons.

Building confidence and
establishing a strong savings
commitment from participants is a
significant, and often overlooked,
hurdle in a participant’s retirement
saving journey.

Given this evidence, it is critical to understand workers’ propensity to
stay in a retirement plan. The fitted curvature in Exhibit 2 shows
remarkable sensitivity of participant action. At the initial stage of asset
accumulation a small gain may strongly encourage participants to stay
committed to their retirement savings journey, while conversely a small
loss may disproportionately touch a nerve and trigger abandonment.
Exhibit 2: Propensity to Stay in a Retirement Plan
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Source: The scattered plot is based on the data from academic and industry reports. A logarithmic regression is used
to fit the curve. See Sabrina Bailey and Gaobo Pang, 2016, “The $10,000 Hurdle,” for details.

The peril of having as low as $1,000, for instance, is that it is likely
perceived as “play money,” with a 60-84% cash-out rate 2, 3, 4. Such
leakage risk is reduced when participants have gathered $5,000 in
retirement savings, but still remains elevated. The leap to $10,000 in
retirement savings is a meaningful milestone for participants, slashing
the drop-out rate by half.
2

Aon Hewitt. 2015. “Change the TDF Debate from ‘To vs. Through’ to ‘Stay vs. Leave.’”
Poterba, James M., Steven F. Venti, and David A. Wise. 2001. “Preretirement Cashouts and Foregone Retirement Saving Implications for 401(k) Asset
Accumulation.” in David A. Wise (editor) Themes in the Economics of Aging, pp.23-58, University of Chicago Press.
4
Willis Towers Watson. September 4, 2007. “Cashing Out: A Threat to Retirement Security?”
3
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The significance of crossing the $10,000 hurdle is that it mentally
triggers a stronger sense of accomplishment and thus incentivizes
commitment to the retirement savings journey. Additionally, it forms a
more solid economic basis to garner the tax deferral benefit. This selfreinforcing virtuous cycle will likely lead to better participant outcomes.
For example, based on our research, the likelihood of remaining
committed to retirement savings increases to 97% when a participant
crosses $100,000.

The significance of crossing the
$10,000 hurdle is that it mentally
triggers a strong sense of
accomplishment and thus
incentivizes commitment to the
retirement savings journey.

1 + 2 + 3: FINANCIAL ASSETS + HUMAN CAPITAL + INVESTOR
BEHAVIOR
Along the glidepath, the value of human capital and value of the
retirement liability drive the financial asset allocation of the participant’s
retirement portfolio. Using our GDI process we determine the required
level of total safe assets, using both risk preference and the retirement
liability, at each point on the glidepath. We define total exposure to safe
assets as the trade-off across the glidepath between human capital
(non-financial asset) and risk-control assets (financial asset), each of
which are “bond-like” in nature.
In the early part of the glidepath, all of a worker’s assets can be
considered “owned” in the form of future earnings potential, or human
capital. With this framework, their invested savings or “financial” capital
should typically be directed to a portfolio invested heavily in risk assets
to provide the highest potential for portfolio growth. As a worker ages
and their human capital exposure depletes, a shift from risk assets to
risk-control assets is needed to meet the total safe asset requirement.
It’s this mechanism which drives the trade-off of the financial asset
allocation between risk control assets and risk assets across the
participant’s investing lifecycle.
In other words, there is a steady reduction of assets owned in the form
of risk assets, and this is how the “shape” of the financial assets
glidepath is formed. Once there is no potential to re-enter the workforce
and human capital is fully depleted, the asset allocation “lands” at a
point where the risk preference is fully expressed through financial
assets.
Simultaneously, we consider the impact of investor behavior. While the
consideration of human capital could potentially lead to a glidepath that
has the highest concentration of risk assets for the youngest
participants, the empirical evidence we provided for participant behavior
implies a rush to highly aggressive portfolios may be counterproductive.
We have to ask ourselves if we are taking the right risk at the right time
to lead to the highest likelihood of successful retirement outcomes for
participants. It is vital we remember that a participants’ retirement
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outcome is not only based on the ability for their retirement portfolio to
generate growth, but their willingness to stay committed to the
retirement savings journey over time.
Consider for a moment times of financial stress. During these times
large negative swings in account values could project the $10,000
hurdle as insurmountable for workers just beginning their retirement
savings journey. Additionally, an aggressive glidepath increases the
range of expected outcomes, increasing the uncertainty with which
participants may be able to reach a comfortable retirement savings
balance.
A more conservative asset allocation at the front end of the glidepath,
on the other hand, provides a smoother path towards the $10,000
hurdle, helping participants stay calm and remain committed to their
journey. We assess, however, the “cost” of a more conservative
glidepath on retirement outcomes. Our research shows that the notional
cost of a more conservative glidepath for younger participants is minor.
It does not mean much sacrifice of growth or missed opportunity
because salaries, and therefore contributions, and account balances
are typically at the lowest levels in a personal savings journey at this
point of time. This in turn minimizes the positive, compounding impact
of retirement savings growth during these years as compared with the
forthcoming contributions and balances in later years.
When this evidence is considered in conjunction with financial assets
and human capital, the result is a slightly lower risk asset exposure at
the beginning of the glidepath. Risk asset exposure increases over time
as the individuals nears and crosses over the $10,000 hurdle, providing
enough growth to generate strong retirement outcomes while
addressing potentially harmful investors behavioral biases. Ultimately,
the glidepath construction process leads to a portfolio built to provide
participants the risk exposure they need to achieve strong retirement
outcomes at the point in time that risk exposure has the greatest
positive impact on their retirement savings journey.

The glidepath construction
process leads to a portfolio built to
provide participants the risk
exposure they need to achieve
strong retirement outcomes at the
point in time that risk exposure has
the greatest positive impact on
their retirement savings journey.

RETIREMENT INCOME FRAMEWORK
Throughout this paper we have mentioned our incorporation of
retirement liabilities as part of our GDI glidepath construction process.
As such, it is important to understand how we develop the
aforementioned retirement liability. In order to determine the appropriate
retirement liability we ask two clarifying questions:
•

What is the appropriate discount rate?

•

What level of retirement income should they aim for?
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The appropriate discount rate is determined through our asset class
return forecasting process. Our asset class return forecasts influence
the discount rates and ensure the asset allocation provides a predicted
value of the portfolio at the time of retirement that is sufficient to fund
the liability, or income needed during retirement.
Determining the level of retirement income is a process that requires an
understanding of a participant’s discretionary income needs during their
working years and into retirement. Most target date glidepath designs
focus on growth of participant assets in the accumulation phase. They
largely defer the question regarding what is a meaningful retirement –
consumption needs or desired income – to a separate discussion. To
address this dichotomy, Northern Trust incorporates participants’
anticipated consumption needs into the glidepath construction and
calibrates investments in an asset-liability matching fashion.

Determining the level of retirement
income is a process that requires
an understanding of a
participant’s discretionary income
needs during their working years
and into retirement.

In order to accomplish this we developed a proprietary framework to
estimate required savings and a target replacement rate (retirement
income as a percentage of pre-retirement earnings) for workers while
maintaining standards of living before and after retirement. To make this
benchmark sufficiently close to reality, our framework takes into account
salient features of law, regulations, and lifecycle spending habits.
Among other specifics, the following institutional components are
carefully coded at great length in the framework.
Taxes. Our framework incorporates the details of federal income tax
(i.e., income brackets, tax rates, deductions, and exemptions) and
payroll taxes for Social Security and Medicare. Payroll taxes cease to
apply in retirement and income taxes may experience a significant drop
upon retirement depending on the income levels.
Social Security. Most U.S. workers count on Social Security (SS) as
the first pillar of retirement. Benefits vary with the covered workers’
lifetime earnings level, birth cohort, and retirement age. Social Security
has a progressive benefit formula so that the relatively lower paid
workers receive a greater replacement rate from SS. The monthly
benefit is higher if a worker delays retirement (up to age 70) because of
the actuarial adjustment.
Lifecycle Expenses. Our framework captures the hump shape of
expenses over one’s lifecycle and the noticeable reductions upon
retirement, particularly in food, clothes, and transportation spending.
Health Care Costs. Insurance premiums and out-of-pocket expenses
are based on the most recent data, which to some extent reflect the
effect of the Affordable Care Act (ACA). Various subsidies under the
ACA are coded in the framework and linked to incomes relative to
federal poverty line.
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The above tax obligations are mainly mandatory and most of the
lifecycle expenses are largely for subsistence. Thus, the equilibrium
criterion in the framework for maintaining the same lifestyle is defined
by the discretionary consumption, which is financed by the remainder of
income after workers have paid for those indispensables and carved out
retirement savings.
Our framework can further accommodate specific situations for
sponsors and participants, such as retirement plan provisions, worker
earnings and demographics, and expected investment returns. It
computes required savings rate and target replacement rate.
To illustrate this framework, Exhibit 3 shows the retirement planning
guidelines for a representative worker with assumptions listed in the
notes below.
Exhibit 3 - Illustrative Savings and Replacement Rates

Retirement age
Savings rate (%)
Baseline scenarios
62
11.6
65
8.5
67
7.1
Alternative scenarios, relative to the baseline
Employer 50% match, up to 6% of pay
67
7.4
Lower expected return 5.5%
67
8.6
Initial earnings $75,000
67
7.9

Replacement rate (% of final pay)
SS
DC
Total
32.3
36.9
40.6

41.4
40.3
39.6

73.6
77.2
80.1

40.6

41.5

82.1

40.6

38.2

78.8

33.4

43.9

77.3

Notes: # Combined employer and employee contributions. Baseline assumptions: CPI inflation 2.5%, National Average Wage Index (NAWI)
growth = CPI+1%; Single worker, $45,000 initial earnings at age 25, annual pay raise = NAWI growth until age 55, then CPI+0.25% until
retirement; Constant 6.5% nominal asset return for simplicity; Annuity pricing: 5% interest rate, 10% load, annuitant RP-2014 life table,
indexed to inflation; Health care cost inflation: CPI+1.5%. Source: Northern Trust Asset Management.

A few observations are worth highlighting. If the worker planned to work
until age 67, the normal retirement age for Social Security, she would
get full SS benefits and be able to reach a higher replacement rate than
otherwise. The longer career gives her the potential to garner
investment returns over time. Conversely, if she planned to retire
earlier, she would have to save noticeably more; and her target
replacement rate would be lower because:
•

SS benefits would be reduced by the actuarial formula

•

Wealth would be spread over a few more years in retirement

•

She would have a shorter time period to save and accumulate assets
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If the plan sponsor provided matching contributions, that would help share the
worker’s duty to save and at the same time boost the worker’s aspiration (a
higher replacement rate). If a lower investment return were assumed, thus less
power of return compounding, the worker would have to save more and lower
her income expectation. If the worker were better paid, she would face a
greater personal responsibility for retirement finance, given that her SS
benefits would replace a smaller portion of pre-retirement earnings.
Our proprietary retirement income framework provides us with robust data we
explicitly incorporate into our target date glidepath. It serves as a differentiator
from the market as participants’ replacement rates are no longer defined as an
industry rule of thumb, rather they are developed based on the goal of helping
participants maintain their standard of living to and through retirement. This
framework, which forms the bases for using participant demographics to truly
customize desired outcomes, offers confidence for plan sponsors that we have
constructed our target date funds to work for participants.

Target Date Funds Oversight: Investment Management Process
Overseeing this activity is Northern Trust’s Investment Policy Committee (IPC), where the CMAs and Strategic Asset
Allocation frameworks are set. These components flow down to the Investment Model Oversight Committee (IMOC),
which has responsibility for monitoring and managing all multi-asset class strategies at Northern Trust, most
specifically, our Focus Funds glidepath. The IMOC is comprised of senior investment professions, such as our chief
investment officer, chief administrative officer, senior investment strategists, the global head of retirement solutions
and the head of investment strategy for retirement solutions, among others. The IMOC is responsible for managing
the glidepath in four distinct areas: Monitoring, Evaluation, Validation and Communication.
The monitoring phase of managing the glidepath is ongoing, analyzing the quarterly performance of the Focus
Funds and the underlying components in order to review adherence to tracking error guidelines. The Evaluation
phase is where the IMOC spends most of its time on an annual basis, taking input from the annual CMA process.
The CMA process refreshes Northern Trust’s view on our market outlook, from a quantitative, qualitative and
thematic viewpoint. This information gets distilled down into the strategic asset allocation of the glidepath, where
enhancements may or may not be made on an annual basis, always taking into consideration the long term nature of
a participant who must save and invest over a 40+ year working and retirement timeframe. Once any glidepath
changes have been introduced, we verify the impact these changes may have on participant outcomes through our
third phase, validation. We use a Monte Carlo simulation, running over 10,000 scenarios, to determine a range of
potential accumulated retirement account balances as a result of investing in the Focus Funds. This helps us in
determining the probability that the asset allocation set forth in the Focus Funds will potentially be sufficient to help
participants replace required amounts of pre-retirement income in retirement. Finally, our process would not be
complete without communicating effectively to our plan sponsor and consultant clients so that they may be prepared
for any necessary participant communication.

NORTHERN TRUST GLIDEPATH
Exhibit 4 reveals the target date fund glidepath built with our GDI
process. It begins with the foundation of our asset allocation philosophy,
emphasizes the importance of financial asset diversification, and
incorporates the interplay of human capital, investor behavior and
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retirement income targets in its construction. In summary, the shape of
the glidepath is differentiated and non-linear, driven by these elements
and in particular, lifecycle theory.
Lifecycle theory posits that human capital starts high, declines with age,
and is generally bond-like. This supports the use of risk assets (e.g.,
equities) in pursuit of growth over the long term and calls for a shift to
risk control assets that provide downside protection when human capital
is diminishing. The theory forms the backbone for investing dynamic
glidepath.
The depletion of human capital is nonlinear, which mandates a
nonlinear shape of the glidepath. One could aggressively seek growth
at the onset of career, but the gain is likely immaterial given the typically
low account balance. The perceived high risk, however, could stir
sensitivity among younger participants, triggering drop-out if their
account value sank significantly. Maximizing asset accumulation around
mid-career is likely a smart strategy. Labor earnings and contributions
serve as cushions for potential loss, and there is still time for the market
to recover. Seeking growth towards the end of a career is risky,
whereas the expected gain could be substantial but the cushion of labor
earnings ceases to apply, unless the worker has capacity and flexibility
to rearrange retirement.
Exhibit 4: Target Date Glidepath
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SIMULATION TESTING
Our goal is to provide strong retirement outcomes to plan participants.
With that in mind, we examine a representative participant and their
likelihood or probability of retirement success. Using base-case
participant assumptions, we have run simulations of investing with the
Northern Trust Focus Funds, which considers our asset allocation and
capital markets assumptions, under different market conditions. This
provides us with a distribution of potential retirement outcomes. From
that distribution of balances at retirement age, we can observe median
balances, worst-case outcomes, and probabilities of success.
The probability of success outcomes leverage our proprietary Income
Replacement Framework to understand what income level a participant
would need during retirement to maintain living standards, and
subsequently determine the amount needed at retirement to produce
that required income. Our base-case participant earns a starting salary
of $45k and nominal salary is increased by 3.5% annually (1% real pay
raise, given an assumed 2.5% inflation rate) until the age of 55 and
2.75% in subsequent years (0.25% real pay raise). The participant is
assumed to be auto-enrolled into the plan with a starting contribution
rate of 3%, with auto-escalation of 1% annually, until 10%. Additionally,
we assume an employer match of 50% on the employee’s first 6% on
contribution, which provides a 3% maximum employer match. The
employer match is also taken into account within the Income
Replacement Framework, which is critical to the analysis as an
employer match results in greater income available for the employees’
lifestyle expenses.
Exhibit 5 – Base Case Participant Assumptions
Base Case Participant:
Starting Salary
Salary increase
Auto-enrolled
Auto-escalation
Company Match
Total Contribution into the plan

$45,000
3.5% to age 55, 2.75% beyond
3% salary deferral
1% per year up to 10% contribution
50% on first 6%
13%

The case studies presented are intended to illustrate products and services available at Northern Trust.
They do not necessarily represent experiences of other clients nor do they indicate future performance.
Individual results may vary.

With these assumptions in place, Exhibit 6 and Exhibit 7 provide
participant results based on three scenarios using different retirement
ages.

Northern Trust Asset Management

12

GLIDEPATH INNOVATION TO DRIVE BETTER PARTICIPANT OUTCOMES

Exhibit 6: Details of Scenario Testing

95th
75th
Median
25th
5th

Age 62

Age 65

Age 67

$3,529,398
$2,007,775
$1,382,998
$978,545
$620,836

$4,482,455
$2,519,903
$1,738,333
$1,223,463
$780,775

$5,216,435
$2,925,097
$2,001,796
$1,413,218
$891,764

Annuity Type
Monthly PMT per $100k
Nominal Ending Wage
DC Replacement Rate
Required Monthly Income
Annuity Cost

Probability of Success

Age 62

Age 65

Age 67

Life Only
$592
$147,556
41.4%
$5,091

Life Only
$629
$160,067
40.3%
$5,376

Life Only
$661
$168,991
39.6%
$5,577

$860,111

$854,347

$843,754

83%

92%

97%

Exhibit 7: Range of Potential Accumulated Retirement Assets

Source: Northern Trust Asset Management. See disclosure below regarding simulated outcomes.

The results of our simulation reveal that participants saving consistently
and investing in the Focus Funds potentially have a high probability of
success in achieving the income level required to maintain their living
standards post-retirement. For participants retiring at 67, the full-benefit
social security retirement age, the probability of being able to meet the
expected retirement liability is 97%. DC balance is assumed to be
converted to an inflation-indexed annuity to gauge the level of
sustainable income for life. The age 67 base-case retiree would have a
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nominal ending wage of $169,000, an income replacement rate of
39.6%, and therefore a post-retirement income liability of $5,577 on a
monthly basis. The results are also strong for those retiring earlier.*
SUMMARY
In addition to higher participation rates and auto features, innovative
glidepath construction is critical to further achieve strong retirement
outcomes for defined contribution plan participants. We believe that our
process integrates our proprietary asset allocation philosophy but also
the importance of other factors not always considered in glidepath
design. Our thoughtful, deliberate approach estimates consumption
needs for representative workers, factors them into the glidepath
construction, and calibrates investments in an asset-liability matching
fashion. This is facilitated by the integration of our retirement income
framework and goals-based investing approach, which sets a lifelong
financial plan with well-defined objectives and great chance of success.

APPENDIX:
Exhibit 8: Glidepath Allocations by Vintage year

*See disclosure below regarding all simulated results.
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NORTHERN TRUST RETIREMENT SOLUTIONS

Contact us

As one of the largest managers of DC assets in the United States, our
team has deep expertise in developing innovative answers to
challenges faced by many of the world’s largest DC plan sponsors.
Collectively, these sponsors have entrusted us to manage more than
$128 billion and to provide custody and administrative services for more
than $335 billion in DC assets as of September 30, 2016. We take a
consultative approach to addressing the needs of plan sponsors and
participants while offering a suite of solutions – including an inflationsensitive asset fund and target date funds – aimed at improving
retirement outcomes.

To learn more about Retirement
Solutions at Northern Trust, contact
us at DC_Solutions@ntrs.com.

NORTHERN TRUST ASSET MANAGEMENT

Northern Trust Asset Management is a leading global asset
management firm serving institutional and individual investors in 29
countries. Northern Trust Asset Management’s robust investment
capabilities span all markets and asset classes, from passive and
factor-based to fundamental active and multi-manager strategies,
delivered in multiple vehicles.

© 2017 Northern Trust Corporation. Head Office: 50 South La Salle Street, Chicago, Illinois 60603 U.S.A. Incorporated with limited liability in the
U.S. Products and services provided by subsidiaries of Northern Trust Corporation may vary in different markets and are offered in accordance
with local regulation. For legal and regulatory information about individual market offices, visit northerntrust.com/disclosures. Northern Trust
Asset Management is composed of Northern Trust Investments, Inc., Northern Trust Global Investments Limited, Northern Trust Global
Investments Japan, K.K., NT Global Advisors, Inc., 50 South Capital Advisors, LLC, and personnel of The Northern Trust Company of Hong Kong
Limited and The Northern Trust Company. IMPORTANT INFORMATION: This material is provided for informational purposes only. Information is
not intended to be and should not be construed as an offer, solicitation or recommendation with respect to any transaction and should not be
treated as legal advice, investment advice or tax advice. Current or prospective clients should under no circumstances rely upon this information as
a substitute for obtaining specific legal or tax advice from their own professional legal or tax advisors. Information is confidential and may not be
duplicated in any form or disseminated without the prior consent of Northern Trust. Past performance is no guarantee of future results. Returns of
the indexes also do not typically reflect the deduction of investment management fees, trading costs or other expenses. Northern Trust and its
affiliates may have positions in, and may affect transactions in, the markets, contracts and related investments described herein, which positions
and transactions may be in addition to, or different from, those taken in connection with the investments described herein. The opinions expressed
herein are those of the author and do not necessarily represent the views of Northern Trust. All material has been obtained from sources believed
to be reliable, but the accuracy, completeness and interpretation cannot be guaranteed. Information contained herein is current as of the date
appearing in this material only and is subject to change without notice. IMPORTANT INFORMATION REGARDING SIMULATED OUTCOMES: The
simulated outcomes presented are intended to illustrate products and services available at Northern Trust. They do not necessarily
represent experiences clients, nor do they indicate future performance. Individual results may vary. The simulated outcome results
reflect distribution across 10,000 simulations which use hypothetical expected returns developed annually by Northern Trust’s Capital
Market Assumptions Working Group. The asset allocation used across the simulations’ 40-year investment horizon changes every 5
years in accordance to an appropriate target date fund’s asset allocation. Simulated outcomes do not reflect withholding taxes,
transactions costs, nor fees and expenses. The overall target date funds’ hypothetical performance results do not deduct fees nor from
the portfolios’ returns. Probability of Success uses a proprietary Income Replacement Ratio derived by Northern Trust Retirement
Solutions and market annuity pricing. All simulated results, assumptions, and projections are estimates and are meant to be used solely
for illustrative purposes and as a guideline.
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