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Executive summary

“Toversus through” has become shorthand
for whether a target date fund glidepath
should adjust only until the target date

(“to fund”) or continue to reduce the risk level
beyond the target date (“through fund”).
Whatever the merits of either approach, “to
versus through” should be understood as
expressing different philosophies about how
assets should be invested after a participant
ceases to earn a paycheck.

It is BlackRock’s position that a persuasive common sense
case can be made for the “to fund” approach based on an
understanding of human capital, or the ability to earn income,
which is depleted at retirement, and retirement risk, which

we argue is at its highest level the day retirement begins. In
addition to making the common sense case, this paper also
explores the question through the lens of BlackRock research.

This research, which is described in the paper, attempts to
create a unified framework for exploring a wide range of
lifecycle investing questions. It builds on a substantial body of
academic work and seeks to incorporate investor preferences,
validated against real-world income and spending data. In
addition to producing suggestions regarding equity levels,
savings rates, and retirement withdrawal strategies, the
research adds empirical force to the argument that a flatpost-
retirement glidepath is superior to a glidepath that continues
to de-risk beyond the retirement date.
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Reexamining “to versus through”

What research tells us about an old debate

“To versus through” has been used to differentiate target date funds almost since the day they were introduced. “To
funds” are those with a managed glidepath only until the day of retirement, after which they assume a static asset
allocation. The equity level of “through funds” continues to roll down well beyond the target date. The former were
presumably designed for participants who would roll out of their Capital Accumulation Plans (CAP) plan at retirement,
while the latter, by virtue of their evolving post-retirement glidepath, were designed to provide investment management

throughout retirement.

The phrase “to versus through” is something of a
misnomer, however, as managers of both types of funds
typically expect to manage participant assets during
accumulation and after retirement regardless of the post
retirement glidepath. Other reasons for classifying funds
as “to” or “through” have been offered, most notably as
shorthand for the risk level at the target date. That reason
also fails to stand up to scrutiny because there are a wide
range of risk levels across both classifications.

What “to versus through” should be understood to
express, however, is a differing philosophy about how
assets should be invested after a participant ceases to
earn a paycheck. This is an important, even critical,
question. Retirement is a new phase in which participants
must now depend on their accumulated capital for the
majority of their living expenses —ideally, capital acquired
steadily over their careers. Do participants need additional
allocation changes after this transition or should the
target date fund glidepath stop gliding at retirement?

We believe that once the forces driving the glidepath are
properly understood, a persuasive “common sense” case
can be made that a target date fund should reach its equity
landing point at retirement. In this paper, we will make that
case, but we will also take the opportunity to explore the
guestion of “to versus through” using BlackRock research.

The goal of the research, which we will also detail in this
paper, is to create a single unified framework for exploring
a wide range of lifecycle investing questions. The research
builds on a substantial body of academic work and seeks
to incorporate investor preferences, validated by
real-world income and spending data, into a single
framework. The research was not developed solely, or even
principally, to explore “to versus through”. We are bringing
it to this debate for two reasons. First, we believe that the
rigorous financial economics and theory supporting the
model clearly illustrate the shortcomings of the “through

1. BlackRock, 2025 Read on Retirement® survey.

fund” glidepath. The second reason is that the “to versus
through” debate offered us an opportunity to demonstrate
the framework’s value by answering and moving the
debate past a persistent question.

Looking beyond “to versus through”, the broader need for
this research is clear. Anyone seeking sound retirement
planning advice will quickly discover that the financial
press is awash with various (and often contradictory)
examples of advice, opinions, and rules-of-thumb for how
much people should save, how they should invest their
savings, and how they should spend those savings in
retirement. It is no wonder then that, according to the
2025 BlackRock Read on Retirement® survey, 64% of
workplace savers are worried about outliving their
savings.! They lack actionable answers to basic
retirement questions.

“ 60% of workplace savers are
worried about outliving their
savings.

Ultimately, we believe our research can shed light on
three essential, interrelated questions that individuals,
plan sponsors, and investment managers need to
understand to meet individuals’ retirement needs. These
questions are:

1 How much should | save during my career?
2 How should | invest my savings®?
3 How should | spend my savings in retirement?

We start, however, by discussing the common sense case
against the “through fund” glidepath.
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Risk and human capital:

The common sense case

Let’s begin with a question: why should a glidepath change at all? Target date funds are now so commonplace that it is
difficult to recall that they were once controversial. In fact, it took nearly a decade after their introduction for target date
funds to begin to gather substantial assets. In part, the relatively slow adoption of target date funds was a result of a
conviction (supported by some academic research) that individual risk tolerances do not change over time. If that’s the
case, why would an investor need a fund that reduces risk on his or her behalf over time? The answer is found by looking
at factors external to an individual’s risk preferences.

The retirement date: Potentially the riskiest day of your life

Financially speaking, what is potentially the riskiest day of your life? We believe it is the day you retire. This may come as
a shock to someone who feels like he or she have crossed the finish line of retirement with a sizable nest egg in hand.
But consider these three things:

01 02 03

You built your nest egg by Since you will now begin You face the longest retirement
saving part of your income. drawing down your financial time horizon possible.

However, without future wealth as retirementincome, A loss now can have the greatest
earnings to offset investment your wealth is most likely at its impact on your ability to sustain
losses you may be forced to lifetime peak. And that, in turn, spending throughout retirement.
reduce spending in the event of means the impact of investment

a market downturn. losses will never be larger.
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If the day you retire is so risky, shouldn’t correctly setting
your portfolio risk on that day be the single biggest
concern? Of course, different target date fund providers
and plan sponsors may have differing views of how much
risk is appropriate at retirement. They may be perfectly
justified in having these different views, but the amount of
risk taken at the target date should be the lowest risk point
on the glidepath. What is the rationale for taking more risk
at the beginning of retirement than at some point years in
the future when account balances are likely to be smaller
and the planning horizon is shorter?

Some “through fund” managers justify their approach by
citing evidence that people are living longer. It could be
argued that the fact of increasing longevity may warrant
taking more risk throughout retirement, but we believe it’s
not a valid argument for taking more risk at retirement and
less risk later. In fact, a longer lifespan makes the post-
retirement planning horizon longer, which increases risk
at the retirement date. Prescribing a riskier portfolio at
this date to counteract what is potentially the riskiest point
of a person’s life is a puzzling approach when longevity
risk is at its highest level the day retirement begins.
Arguing for a “through” glidepath represents, to us, a
fundamental misunderstanding as to why target date
funds make sense at all.

Human capital: The fundamental
reason for glidepath

Human capital is the term we use to describe our ability
to earn income; you can think of human capital as the
present value of all future expected earnings. Like a bond,
human capital offers steady income on a regular basis,
typically through paychecks. Each paycheck transfers a
portion of our human capital into financial capital, most of
which we spend, but some of which we save for retirement
or other future spending needs. As we age, our total wealth
(i.e., human capital plus financial capital), gradually shifts
from being predominantly composed of bond-like human
capital to predominantly financial capital.

5 Reexamining “to versus through” | Research into an old debate

The rationale for changing portfolio risk as we age is not
due to a shiftin individual risk tolerances. It is due to the
shift in wealth composition from human capital to
financial. Once human capital is exhausted, that is, once
we have no more future earnings, the rationale for
evolving the glidepath and shifting asset allocation with
age ceases. In other words, a glidepath should stop gliding
at retirement.

Human capital offers steady
income on a regular basis,
typically through paychecks.

One argument that has been made by the proponents of
the “through fund” model is that even when people retire
they still have the ability to reenter the workforce and
therefore their human capital is not fully depleted. That is
true, but that is merely changing the definition of
retirement. Target date funds are designed to target a
retirement date, not an arbitrarily chosen birthday. A
65-year-old with a job is not really retired, while a
65-year-old living off his accumulated financial capital is
retired. Both need to select the target date fund that
corresponds with the year they plan to actually retire,
whatever that year may be. And assuming they choose the
fund for the year they retire, it is difficult to see the benefit
of a glidepath that continues to reduce risk beyond the
target date.
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Spending, saving, investing:

Towards an optimal lifecycle model

As we have seen, a persuasive case for a flat post-retirement glidepath can be made based on a common sense
understanding of retirement risk and human capital. Does this case stand up to rigorous scrutiny and economic theory?
There is a large body of academic research that suggests it does (see the references for an extensive list). Nonetheless,
we developed our own research to test “to versus through” and a wide range of other lifecycle investing questions. This
is by necessity a technical discussion, but we present it here in non-technical terms with some of the more technical
details offered in the appendix. We believe an optimal lifecycle model consists of three components:

e A utility function that describes investor spending
preferences. This utility function captures three
generalized facts about human nature. First, people
generally enjoy more spending rather than less. Second,
there tends to be a decreasing marginal benefit to
additional spending. In other words, people tend to
derive less enjoyment from each additional dollar they
spend. Third, people tend to preferimmediate spending
to delayed spending (i.e., it is difficult to delay
gratification). Additionally, our utility function accounts
for several other important factors that may influence
investor preferences such as life expectancies and
people’s desire to leave wealth behind for their heirs.
The utility function that we use is common in this type
of research.?

¢ A specification of how labour income patterns evolve over
time. Income typically exhibits a hump-shaped pattern
over the course of a career: increasing early on, peaking
in one’s 40’s or 50’s, and decreasing somewhat as
retirement approaches. We can capture this pattern as
well as the impact of random and unpredictable
fluctuations in income due to economic shocks and
individual circumstances.?

e A set of constraints. Constraints include limitations on
borrowing and a budget constraint dictating how wealth
evolves from period to period accounting for cash flows
and returns. Simply stated, the amount of money
individuals have at the end of the year is equal to the
cash they took in, minus the cash they spent, plus
returns on savings, added to whatever financial capital
they had at the beginning of the year. This plays a
crucial role in how individuals spend their money
throughout their life.

2 See Epstein and Zin (1989) for details.

The utility function and the income data enable our model to
capture individual behaviours through their preferences (i.e.,
their attitudes towards risk). We use that data to produce an
optimal asset allocation and suggested saving and spending
strategies to smooth spending patterns over the lifecycle.
Simply put, savings and drawdown rates are the output —
thatis, conclusions we are able to draw based on the data,
rather than assumptions needed to build the model.

Let’s describe the various factors that are considered in
our model in more detail.

The utility function-quantifying
investor spending preferences

Economists use utility to refer to the “satisfaction” or
“enjoyment” derived from consuming goods and services.
Utility serves as a way of quantifying the risk/return tradeoff
individuals face and forms the foundation upon which
modern economics is built. Generally, individuals derive
more enjoyment from additional consumption, but as
consumption increases they derive less enjoyment from
each additional dollar consumed. Furthermore, individuals
tend to prefer immediate gratification over delayed
gratification, and prefer smoothing consumption over time.
The utility function helps us capture these various investor
spending preferences and allows us to quantify the tradeoffs
between risk and return, as well as between immediate
spending and saving to support spending in the future.

3 The data that we use to estimate the labour income process is the University of Michigan Panel Study of Income Dynamics dataset.
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The labour income process-the
importance of human capital

Perhaps the single most important factor affecting an
individual investor’s well-being is labour income. All of
the goods and services an individual consumes over his
or her lifespan (excluding gifts) are purchased using
labour income or investment returns earned on saved
labour income. Therefore, the characteristics of labour
income play a critical role in determining the optimal
saving, spending, and investment strategy that an
individual should pursue.

In addition to the hump-shaped pattern described above
for lifetime income, national income data shows that
incomes are also affected by education level, occupation,
and random fluctuations. These may be specific to the
individual or may be due to more general economic
conditions in the labour market. Understanding how labour
income changes over time can have importantimplications
for efficient saving, spending, and investment decisions.

The individual investor’s
budget constraint

Simply stated, the amount of money individuals have at
the end of the year is equal to the cash they took in, minus
the cash they spent, plus returns on savings, added to
whatever financial capital they had at the beginning of the
year. This may sound trivial, or perhaps an obvious point,
but it plays a crucial role in how individuals spend their
money throughout their life. Generally, people receive
cash inflows in the form of paychecks throughout their
career, some of which they will choose to spend, and some
of which they will choose to save and invest to fund future
expenditures. Individuals have to strive to balance out
their desire for current spending versus their need to fund
future spending when they no longer collect income from
employment. This inextricable link between current and
future spending is captured in the budget constraint.

Implications of the model

The model allows us to create strategies that help
maximize and smooth the enjoyment an individual gets
from spending throughout their lifecycle, including during
their career and in retirement. The result is an optimal
investment strategy, shown as a glidepath, and an optimal
strategy for saving during one’s career and drawing down
one’s assets in retirement. These can be distilled into
actionable lessons.

Lesson 1

The optimal investment strategy is to be
fully invested in equities early in your
career, gradually decrease equity
exposure in the middle of your career, and
maintain a constant equity allocation
throughout retirement.

As was highlighted earlier, young investors have large
implicit human capital holdings early in their career and
virtually no financial capital. As a result they can take
considerable risk with their financial capital in order

to earn the higher premium offered by equities during
this phase of their lifecycle, allowing them to capture as
much potential growth as possible early on. This is true
for a wide range of investor preferences, labour income
characteristics, and capital market assumptions. As
human capital is depleted and financial capital grows,
the optimal allocation to equities decreases, eventually
reaching its lowest level at the retirement date.

This brings us back to our earlier discussion of the “to
versus through” debate. We find that under virtually any
set of assumptions about investor risk preferences,
capital market assumptions and income patterns,

it is always optimal to have a flat post-retirement
glidepath, or a so called “to” glidepath, as it leads to
more consistent outcomes for participants.* To make this
point concrete, Figure 1 (on the following page) shows the
resulting glidepaths for a number of random assumptions,
some of which may be more or less realistic than others.

& This is true if individuals’ utility functions are of the constant relative risk aversion (CRRA) class. Campbell and Viceira (2002) argue that the large increases in per capita consumption
and wealth experienced over the last two centuries, combined with a lack of corresponding trends in risk premia or interest rates over this period, implies that risk aversion cannot depend
strongly on wealth, providing evidence that individuals exhibit constant relative risk aversion.

7 Reexamining “to versus through” | Research into an old debate
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Figure 1: Optimal glidepaths for various assumptions about risk preferences,

capital markets and labour income
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Source: BlackRock, for illustrative purposes only.

However, in all of these cases (and we have examined
hundreds in addition to these), the evidence on the “to
versus through” argument is unanimous: a “to” glidepath
always makes sense.

In some ways the results shown in Figure 1 should not come
as a surprise. In 1969, Nobel laureates Robert Merton and
Paul Samuelson each independently demonstrated in their
ground breaking papers that in the absence of labour
income the optimal strategic asset allocation is constant,
with the amount of risk reflecting individual risk aversion.’
This fact remains as true now as it was then, which is why
BlackRock disagrees with the idea of a “through” glidepath.
It is also interesting to note that while a participant in a
“through fund” may potentially benefit from a higher equity
allocation early in retirement if the market is positive,
reducing the equity allocation the year following a market
loss could leave them poorly positioned to capture a
potential market rebound.®

5 See Merton (1969) and Samuelson (1969) for details.
6 This point is also made by Blanchett (2007) and Cohen, Gardner, and Fan (2010).
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So far we have not considered the impact that sources of
post-retirement income, such as defined benefit pensions
or Government Retirement Benefits Payments, might have
on the optimal investment strategy. Increasingly fewer
people have a defined benefit pension to fund their
retirement, and while most Canadians are expected to
receive Government Retirement Benefits payments, there
are numerous variables around when they may start to
receive payments and the income replacement the
payments will provide. The safer, more conservative
approach, we believe, is to leave such payments out of our
model.

The evidence on the ‘to versus
through’ argument is unanimous:
a ‘to’ glidepath always

makes sense.
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What is interesting, however, is that if we choose to include assumptions about these payments, the case for a “through”
glidepath looks even weaker. In fact, when guaranteed retirement income is included, the optimal strategy is to increase
the equity allocation throughout retirement; reducing equity in retirement is actually the opposite of what is optimal. To
understand why this is so, our human capital discussion provides insight. Similar to human capital, post-retirement

income is bond-like in nature.

Further, when pension benefit payments are considered, as retirees draw down their financial assets and account
balances get smaller, their overall wealth becomes composed of more and more bond-like benefit payments, allowing
their financial assets to shift back towards equities to offset this shifting wealth composition. Essentially, this is the same
as the argument for a declining equity allocation during your career but is reversed since now financial assets are
decreasing rather than increasing relative to a bond-like non-tradable asset. In light of this, plan sponsors, acting as
fiduciaries on behalf of their participants, may wish to understand should consider asking how “through” glidepath
providers approach the decision to continue to reducing risk during the retirement period. While this may seem
counterintuitive, our findings are consistent with those of other researchers.”

Lesson 2

Encourage better savings habits to
improve retirement outcomes.

One of the other benefits of our model is that it provides
suggestions regarding saving and spending patterns
over the lifecycle. While investment design plays an
important role, the biggest driver of retirement readiness
is how consistently participants contribute throughout
their working years. Even the most sophisticated
glidepath cannot compensate for insufficient savings. In
the partnership among participants, plan sponsors, and
investment managers, with the goal of helping
individuals secure a comfortable retirement, plan
sponsors play a critical role in light of their unique
position in encouraging higher savings rates via CAP
plans matching contributions designed to drive
increased deferrals.

Lesson 3

The optimal retirement withdrawal
strategy is dynamic.

Withdrawing a fixed annual amount following retirement
may cause two potential problems. The first is spending
down all your assets prematurely and the second is its
opposite, leaving a large unspent surplus. By withdrawing
an amount proportional to the current market value of
assets, the individual will not prematurely run out of
money.

As time passes, this proportion can increase to reflect the
shrinking retirement horizon. Individuals who want to
spend a consistent amount should consider a more
conservative asset allocation throughout retirement or
even consider guaranteed income products like annuities
to hedge the risk of outliving their savings. In partnership
with plan sponsors and platform providers, providing clear
spending frameworks, retirement income tools and
education on sequencing-of-returns risk will help
individuals to stay on track.

7 See, forexample, Campbell and Viceira (2002), Cocco, Gomes, and Maenhout (2005), Gomes, Kotlikoff, and Viceira (2008), Gomes and Michaelides (2003), and Gomes and

Michaelides (2005).
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After “to versus through”

As we stated elsewhere in this paper, different target date
fund providers and plan sponsors may have differing views
of how much risk is appropriate at retirement. They may
have different views regarding the objective of target date
funds or the range of asset classes that should be included
within a glidepath. But those decisions are independent

of the post-retirement glidepath. Regardless of a target
date fund provider’s conviction about the appropriate risk
level at retirement, it is hard to find a rationale for taking
more risk on the retirement date than at a later date when
account balances are likely to be smaller and the planning
horizon is shorter. Similarly, we do not believe that

Author

B

glidepath should continue to reduce risk after human capital
has been exhausted.

While the commonsense case against the “through fund”
glidepath is itself persuasive, the rigorous support for
this conclusion provided by our model, and supported by
academic research, should also support our argument.
More importantly, exploring the question has shown that
our unified framework provides a robust approach for
exploring a wide range of lifecycle investment questions.

Vincent Cocula, PhD, Director, is a member of BlackRock’s Multi-Asset Strategies LifePath Group.
Vincent is responsible for Research and Development for the LifePath franchise globally. He earned a
Bachelor in Physical Sciences from the Universite Claude Bernard in Lyon (France) and a PhD in
Chemistry from the University of California, Los Angeles.
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Technical Appendix

Mathematical details of the model

In this appendix we briefly describe a comprehensive strategic asset allocation model for the individual
investor.

Investor preferences
Letting Cr and X; denote consumption and wealth at time ¢, respectively, we assume investor preferences are
described by Epstein-Zin® utility according to the recursive relationship:

_ _ _ 1/(1—Y) 1/(1_1/¢)
1 V.= |1-8)Cc " +8E(pV ) + b1 —p)Xx) ]

wherey is the coefficient of relative risk aversion,  is the elasticity of intertemporal substitution, 6 is the
subjective discount factor, b is the strength of the bequest motive, and pt is the conditional survival probability

from t to t+1.° Given the presence of a bequest motive, the terminal value of the recursive utility function in the

final period T is:

. /=1
2 V= [(1 —8)C Y 4 8bx: Y]

Labour income process

We follow the standard specification in the literature and define the labour income process prior to retirement

for individual i by
3 logYi,=f(t)+P;+ Uy
4 Py =Py 1+ Ny

where f(t) is a deterministic function of age that can be calibrated to capture the hump shape of income over
the lifecycle, Pi,t is a permanent component with random shock N,;[vN(—az/Z,az), and U ~N(—02/2,c72) isa
transitory random shock. We assume that the permanent and transitory shocks to labour income are
uncorrelated. Lastly, we assume individuals retire at age 65 and we allow for the possibility of a fixed, real
income stream in retirement expressed as a percentage of final period labour income. This can be used to
represent Social Security payments or benefits accrued through a defined benefit pension plan. Expressed
mathematically, given a retirement year of t=K, post-retirement income can be expressed as a constant

fraction A of permanent labour income in the last working year.

5 logYi;=logh+f(K)+Pg fort > K
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Financial Assets

We assume that the investment opportunity set is constant and that there are two risky financial assets, stocks
and bonds, with expected log returns distributed as N(RS — 62/2, 6%) and N(R® — 0%/2, 6%) respectively. We
allow stocks and bonds to be correlated with the correlation coefficient pgg. We also allow for stocks to be

correlated with the permanent component of labour income with correlation coefficient pgy.

Wealth Accumulation and Budget Constraint

We denote wealth, Xz, as the liquid wealth available for funding consumption and savings. At each pointin
time the investor has to decide how much to consume and how to allocate wealth among stocks and
bonds. At the beginning of each period investor i starts with wealth X;,;. Then labour income Y; ; is

realized. At this point the investor must choose how much to consume and how to allocate the remaining
wealth among the available assets. Therefore the budget constraint is:

6 Xity1=VYip1 + (Xi,t - Ci,t)[ai,t Rgtrq + (1 - O(i,t) R§+1]
t

where a; ¢ is the fraction of wealth invested in stocks

8 Epstein-Zin utility is a constant relative risk aversion (CRRA) utility function that has the feature that risk
aversion and the elasticity of intertemporal substitution (EIS) are disentangled from each other. Power
utility is a special case of Epstein-Zin utility where y=1/1{.

9 Mortality rates sourced from the Blended Annuity 2000 Mortality Table, Society of Actuaries.
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The investors optimization problem

The investor’s optimization problem is to maximize the expected utility of consumption over the entire
lifecycle:

7 max E[V,]

T
{aie, Citli=o

where Vo is determined by the recursive utility function described by Equations (1) and (2), subject to the
constraints given by Equations (3) through (6).

Analytical solutions to this problem do not exist and we must use numerical solution methods to arrive at the
optimal decision rules for consumption and portfolio choice. The solution consists of optimal consumption
and portfolio allocation policies as functions of wealth and age. In order to obtain unconditional optimal
consumption and portfolio allocations as functions of age alone, we simulate a large number of agents
following the optimal conditional policies and take cross-sectional means to arrive at the optimal expected
spending (and consequently saving) policies and the optimal asset allocation as functions of participant age.
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Disclaimer:

The information provided herein applies solely in respect of the BlackRock Canada LifePath Index Funds and has been provided to you
for informational purposes only. Securities of the BlackRock Products may only be sold pursuant to exemptions from Canadian
prospectus requirements to life insurance companies and other institutional investors that qualify as “accredited investors” and
“permitted clients” under Canadian securities laws. This information does not apply to any other insurance or investment vehicle,
contract, or policy in which you may participate, including segregated funds or similar contracts or vehicles offered by a life insurance
company or through a defined contribution or group retirement plan platform, despite any investment exposure such contracts,
policies or vehicles may have to the BlackRock Products. These contracts, policies and vehicles may differ significantly in their terms
and features from the BlackRock Canada LifePath Index Funds. The information provided herein is general in nature, has not been
prepared on the basis of any consideration of circumstances or needs of any particular investor, client or contract/policy holder and
should not be relied upon for investment, tax, financial planning or any other purposes. This information is subject to change at any
time. Nothing herein shall be construed as a solicitation, recommendation, offer or advice in respect of any securities in any
jurisdiction. Please consult your record-keeper, insurance company or consultant for information pertaining to your investments.

No part of this material may be reproduced, stored in any retrieval system or transmitted in any form or by any means, electronic,
mechanical, recording or otherwise, without the prior written consent of BlackRock.

© 2026 BlackRock Asset Management Canada Limited. All Rights Reserved. BLACKROCK is a registered trademark of BlackRock, Inc., or its
subsidiaries in the United States and elsewhere. Used with permission. All other trademarks, service marks or registered trademarks are the
property of their respective owners
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