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Foreword

Since pioneering the target date fund in 1993, BlackRock has focused on
providing access to world-leading expertise on lifecycle investing. Canadian
Capital Accumulation Plan (CAP) members have been benefciaries of these
efforts since Canada LifePath® launched in 2007, and we are honoured that
millions of Canadians now trust us to support their retirement journeys.

Our objective is to support consistent spending throughout the individual’s
lifecycle. Successfully achieving this objective requires us to manage the
important risks facing plan members, including market risk, infation risk,
longevity risk, and behavioural risk. These are core risks that an average
member, who is likely not an investment expert, may not be equipped to
identify and manage. Our investment process also considers how the
relative importance of these risks varies across life phases, such as the
years leading up to and immediately following retirement.

This retirement window is when uncertainty is highest and proactive
management of these various risks is critical. For example, suffering a

large market selloff at this time would be damaging enough to retirement
outcomes. Yet the damage could be compounded by plan member behavior,
as individuals are prone to sell out during market downturns but then miss
the subsequent recovery.

In this paper, we are excited to share our latest lifecycle insights to better
manage risks and deliver improved retirement outcomes for participants.
Our recommendations include further increasing the precision of infation

hedging across the lifecycle as well as adding additional diversifcation to {141

the Fxed income allocation. We believe these enhancements will lead to
improved retirement outcomes for participants 77% of the time and equip
portfolios with a better toolkit for navigating left-tail risks.
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Global Head of Retirement Solutions and Head of LifePath
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Executive summary

The objective of all LifePath portfolios is to support consistent spending, and over the last
three decades we have researched ways to do so with more certainty. In recent years, we have
focused on achieving better retirement outcomes through closer alignment between asset
allocation and the different life stages that an individual moves through. Our Grow, Protect,
Spend (GPS) framework has informed these efforts and should be used to understand the

recommendations detailed in this paper:

Grow Aim to maximize growth potential for young plan members;
Protect Aim to minimize uncertainty for members approaching retirement; and
Spend Aim to maximize spending consistency in retirement.

Improving infation

hedging precision

Our previous infation research in 2019 discussed when,
and to what extent, a target date fund should hold infation
hedging assets. We sought a quantitative solution and
ultimately constructed the industry’s frst three-asset
glidepath, including infation as an explicit asset class
alongside equity and fxed income. Our key fnding then
was that a plan member’s aversion to infation is not
consistent across their lifecycle:

e Far from retirement, unexpected infationary periods
are of little concern to young plan members since wage
growth outpaces infation and portfolios have long time
horizons to recover any lost purchasing power; and

* Near retirement, maintaining purchasing power
becomes increasingly important because wages no
longer keep pace with infation and portfolios have
less time to outperform infation.

This latest research builds on that original work by
answering how to optimally hedge infation over a
lifecycle. To do so, we:

gl Refned our approach to modelling infation
in Canada;

Enhanced our portfolio optimization
methodology; and

2
Updated the infation hedging asset classes.

1 Source: BlackRock, Infation and target date funds: Defnitive insights into infation-hedging, April 2019.

3

MKTGM0925C/M-4817295-3/14



FOR INSTITUTIONAL USE ONLY.

In line with the GPS framework, our latest fndings
lead us to make three enhancements to the infation
hedging exposures:

Further reduce infation hedging assets for young
plan members in favor of higher equity allocations
Young members are better served by additional
exposure to equity risk premia rather than explicit
infation hedging.

Add an allocation to short-term U.S. Treasury
InFation-Protected Securities (TIPS), fully hedged
to CAD, as a substitute for Canadian Real Return
Bonds (RRBs)

Canadian RRBs are no longer being issued by the
Government of Canada, and short-term U.S. TIPS
(hedged to CAD) offer an effective alternative
infation protection.

Increasing fxed
iIncome diversifcation

Canada LifePath portfolios have historically accessed
nominal bonds through a single broad-based index
exposure, most recently the FTSE Canada Universe
Bond Index. Our latest fndings result in the addition
of long duration Canadian bonds to most vintages.

Asset class

This introduces additional diversifcation to portfolios
and will allow us to more precisely manage interest rate
risk during different phases of the lifecycle.

Re-introducing currency hedging

Canada LifePath portfolios have been unhedged since
our research in 2012 established that foreign equity
risk dominates the related currency risk in a portfolio.
Thus, we determined that the cost of currency hedging
did not generate a suffcient improvement in expected
risk-adjusted returns.

However, the opposite is true for a Canadian investor
owning foreign bonds (i.e., the currency risk dominates
the foreign fxed income risk). Therefore, the introduction
of foreign fxed income necessitated a review of our
currency hedging approach, and we concluded that

the new U.S. TIPS exposure should be fully hedged

back to Canadian Dollars.

Conclusion

Our simulation modelling suggests that including

all these enhancements will lead to improved retirement
outcomes for participants 77% of the time and equip
portfolios with a better toolkit for navigating left-tail risks.

The below table highlights the asset class changes for
LifePath Canada Index NI suite resulting from this research:

Exposure

Long duration bonds N/A

FTSE Canada Long-Term Overall Bond Index?

InFation-linked bonds N/A

ICEUS TIPS 0-5 Years 100% CAD Hedged Index?

2 Note: Please refer to Appendix for formal defnition.
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Improving infation hedging precision

A refned approach to modeling
infation in Canada

Our latest research seeks to build on our innovative
infation work from 2019 by including two refnements
to our modelling to better capture the modern
infation dynamic:

« Assessing infation data since 1991, when the Bank
of Canada adopted an infation-control framework

* Analysing seasonally adjusted CPI, to remove
seasonal effects and more accurately capture
underlying infation dynamics

Incorporating these refnements using a Markov-
switching model® captured the modern infation dynamic
well, and Exhibit 1, below, illustrates how our enhanced
model more precisely classifes periods of high infation.
Specifcally, these include a brief period surrounding the
Canadian Fiscal crisis of 1994-5, the intervening years
between the dotcom bubble and the Global Financial
Crisis, and the post-COVID period.

Enhanced portfolio
optimization methodology

Most research into infation hedging within a diversifed
portfolio has leveraged simple mean-variance optimization

Exhibit 1: Modelling periods of high and low inFation
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frameworks. While that approach can offer a helpful starting
place, it fails to suffciently account for the unique needs of a
portfolio designed to support consistent spending across an
entire lifecycle. It also fails to consider that assets which tend
to hedge unexpected infation generally produce lower long-
term returns than a broader portfolio of stocks and bonds.

Therefore, we sought to quantitatively account for this
“cost of infation hedging” in the LifePath model. Said
another way, how much should a participant be willing
to “pay” in the form of lower expected nominal returns in
exchange for increased infation sensitivity?

Our research drew on Zvi Bodie’s landmark paper* on
infation hedging to inform our understanding of three
key aspects of an effcient infation hedging portfolio:

gl 't reduces the probability that portfolio returns will
be outpaced by infation;

Al |t reduces the volatility of the infation-adjusted
(real) returns; and

3l Nominal returns of the portfolio have positive

correlations with infation.
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Source: BlackRock, from June 1991 to March 2025.
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3 Note: Markov-switching model is a statistical framework that allows for changes in the behavior of a time series. 4 Source: Bodie, Z. (May 1976), Common stocks as a hedge against

infation, The Journal of Finance, vol. 31, issue 2, pp. 459-470.
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To incorporate this framework into our portfolio construction model, we adjusted the LifePath utility function to
quantitatively account for an individual’s aversion to unexpected infation as outlined below in Exhibit 2.

Exhibit 2: LifePath utility function

Max U =w E(R) — %W Sw—K (T —x)"dFx(X)

Aversion to
real-return risk Probability
Variance The risk that portfolio that portfolio
Nominal return scaled by risk el U e G returns will
. A keep pace with be | th
ARSI, infation increases ) e es_s &
as participants near infation
retirement
Model enhancement
Specifcally, we enhanced our model by applying Lower exposure to equity risk-premia, and exposure to assets
Partial Moment® analysis to incorporate a real-return risk that could exhibit more resilience in periods of unexpected
penalty term. In simpler terms, utility is maximized by infation (and thus help increase spending consistency
nominal return minus a penalty for portfolio volatility in retirement) but may have lower expected returns.
and a penalty for the risk that portfolio returns do not keep This evolution increases the precision of our allocation
pace with infation, scaled by a participant’s aversion to to infation-hedging assets across a lifetime.

that real-return risk.
In practice, this means the LifePath model would

While a seemingly incremental adjustment, this enhanced seek to maximize exposure to equity risk premia

framework marks a considerable evolution of our 2019 where real-return risk is of little concern (up until
research. Under this new approach, the LifePath model® approximately 20 years before retirement) and increase
can systematically account for the appropriate level of allocations to the most effective infation-hedging
infation protection required across the lifecycle and assets thereafter.

seamlessly shift our portfolio construction process from

a nominal effcient frontier for young participants (when In addition to the above enhancements to our modelling
infation is not a concern) to an infation-aware real and optimization approaches, our research also

effcient frontier for participants approaching retirement. ~ considered whether any asset class changes could be
benefcial for the portfolios. The following pages detail our

In other words, a portfolio construction model using Tndings regarding infation-linked debt.
this approach is acutely aware of the trade-off between

5 Note: Though details are beyond the scope of this paper, Lower Partial Moment (LPM) analysis is a mathematical approach to assessing the downside risk of a portfolio. In this context, we
use LPM to assess the risk that a portfolio’s returns will not keep pace with infation. 6 Source; BlackRock, To Versus Through: Reexamining Glidepath Design in Target Date Funds, July 2024.
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