Think corporate pension portfolio construction

A factors-first approach to efficiently
growing assets in the surplus space

We examine ways corporate pension plans
at all funding levels can optimize their
approach to portfolio construction and
identify how factor exposures and asset
allocations shift when applying a factorsfirst approach.
To help corporate defined benefit plan
sponsors build more resilient liabilityaware portfolios, we explore:
• Why separating liability-hedging and
return-generating portfolios is inefficient
• How constraints related to leverage
or asset class roles can result in
suboptimal portfolios
• How to target the desired factor
exposures using forward-looking views
• Why treating liabilities as negative
assets is appropriate regardless of
funding level
• Why standard risk measures could
leave plans unduly exposed to adverse
outcomes
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Corporate pension plans’ top priority:
Building efficient portfolios in the surplus space

While some well-funded plans may be
adequately positioned to deliver on their
near-term liabilities, our analysis of typical
portfolios used by well-funded, moderately
funded and poorly funded corporate plans
found that none of these cohorts are growing
their assets efficiently in the surplus space.
Why are many corporate pension plans
across funding levels building suboptimal
portfolios? We believe this is because they
have not embraced a factors-first approach to
portfolio construction.
A factors-first approach centers on the idea
that investors should focus on identifying
which combination of risk factors the
portfolio needs to own to optimize the growth
of assets relative to the growth of liabilities.
The portfolio’s asset allocation then becomes
a byproduct of the targeted factor exposure.
Using the factors-first lens, we examine
ways that corporate pension plans at
various funding levels can optimize their
approaches to portfolio construction. While
most of our findings and recommendations
focus on moderately funded plans (funding
ratios between 80% and 90%) and the
optimization techniques available to them,
most of these approaches can be useful
for plans at either end of the funding
ratio spectrum, as well. We also address
special considerations for well-funded and
poorly funded plans.

FIGURE 1: Typical portfolios exacerbate shortfalls
We used empirical data from the past 21.5 years and portfolios that reflect typical
allocations for corporate pension plans that are poorly funded (total return =
liability-unaware and focused only on growing the asset base), moderately funded
(LDI = liability-aware but not fully hedged to allow for needed surplus growth), and
well-funded (proxy hedge = fully hedged with a funded ratio greater than 100%).
We found that all three portfolios generated negative surplus growth (before fees
and transaction costs) along with significant surplus volatility.
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The median funded ratio of pension plans
sponsored by S&P 500 companies was just
83% as of 30 Sep 2020.1 This highlights
the need for corporate pensions to grow
their assets efficiently while generating cash
flows to deliver the promised benefits to
plan participants — a dual mandate that is
increasingly daunting in an environment of
muted return expectations.
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Data source: Bloomberg, L.P, quarterly data, 31 Dec 1998 - 30 Jun 2020. Allocation used by New England Pension Consultants
as a proxy for corporate liability-driven portfolios. Allocation uses leverage, which accounts for the liability hedges totaling
more than 100%.
MSCI ACWI Net Total Return USD Index; Bloomberg Barclays U.S. Aggregate Total Return Value Unhedged USD; Bloomberg
Barclays Intermediate U.S. Govt/Credit Total Return Index Value Unhedged; Bloomberg Barclays U.S. Long Gov/Credit Float
Adjusted Total Return Index Unhedged USD; Bloomberg Barclays U.S. Long Credit Total Return Index Value Unhedged; Bloomberg
Barclays U.S. Long Treasury Total Return Index Value Unhedged; Bloomberg Barclays Global Aggregate ex-USD Total Return Index
Value Hedged USD.

DEFINING THE SURPLUS SPACE:

Throughout this paper, we advocate
for thinking about pension plan
portfolio construction in what we
call the surplus space. This involves
treating the plan’s liabilities, which
effectively are the benchmark, as
negative assets that have exposure
to the same risk factors that drive
returns for the portfolio’s assets.
This approach facilitates making
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portfolio construction decisions
based on the net factor exposures of
the portfolio’s assets and the plan’s
liabilities — instead of thinking
about these exposures separately.
References to surplus assets or
surplus portfolios describe the
portfolio’s composition and factor
exposure once liabilities are viewed
as negative assets.

A factors-first approach to efficiently growing assets in the surplus space | 3

COMMON PITFALLS OF TRADITIONAL PORTFOLIO CONSTRUCTION
Focusing first on surplus risk-factor composition addresses many of the shortcomings of
asset allocation-driven portfolio construction:
• Managing to external benchmarks and not treating liabilities as negative assets:
Corporate pension plans own their benchmarks, which are the plans’ liabilities. Building
optimized portfolios in the surplus space requires recognizing that the plans’ liabilities are
subject to the same factor exposures as the plans’ assets, albeit in opposite directions.

LEARN MORE ABOUT
FACTORS-FIRST PORTFOLIO
CONSTRUCTION:
Factors first: a risk-based
approach to harnessing alternative
sources of income.

• Building separate portfolios outside of the surplus space: Rather than creating separate
liability-hedging portfolios and return-generating portfolios, plans should focus on
optimizing their overall factor exposures.
• Using mean-variance optimization that results in unintentional concentration of factor
exposure: With traditional mean-variance optimization, factor exposure is a byproduct of
asset allocation. This can result in unintentional concentration of factor exposure.
• Applying arbitrary constraints: Constraining a portfolio’s ability to use leverage or
assigning asset classes to either liability-hedging or return-generating roles limits the
opportunity set and results in suboptimal portfolios.
• Using backward-looking assumptions: Building portfolios based on past return and
risk characteristics ignores the impact of the multi-decade decline in interest rates and
exposes the portfolio to massive risk.
• Relying on standard measures of risk: Variance does not account for the non-normal
distribution of returns and, by extension, changes in surplus; this can lead to overreliance
on credit. Using expected shortfall, without assuming normality, allows plans to account
for the negative skew and fat-tails of changes in surplus.

Moderately
funded plans
Corporate pension plans with moderate
funding ratios need to steadily reduce
their deficits, which requires growing their
assets faster than their liabilities — and
doing so as efficiently as possible within
their liquidity constraints. Unfortunately,
the common approach of building separate
liability-hedging portfolios (LHPs) and
return-generating portfolios (RGPs), as well
as establishing asset allocations based on
mean-variance optimization, can result in an
unintended concentration of factor exposure
and can limit plans’ ability to deploy active
risk efficiently. Using backward-looking
assumptions and standard risk measures
exacerbates the problems inherent in
these approaches.

TYPICAL CHARACTERISTICS OF MODERATELY FUNDED,
LIABILITY-AWARE PLANS
• Funding ratio: 80% to 90%
• LHP and RGP built separately
• RGP’s risk-return characteristics often measured independent of liabilities
• RGP built using mean-variance optimization for asset classes without consideration
of underlying factor exposures
• Private asset allocation constraints to manage liquidity risk
• Reliance on standard risk measures (variance) of assets

The good news is that there are multiple ways that moderately funded plans can strengthen
their approaches to portfolio construction and grow their plan assets net of liabilities
more efficiently.
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LHP + RGP = Inefficiency
Because corporate pension plans have a
dual mandate to meet their liabilities while
growing surplus assets to reduce their
deficits, creating separate liability-hedging
portfolios (LHPs) and return-generating
portfolios (RGPs) may seem like an obvious
way to accomplish both goals. Our analysis,
however, shows that this compartmentalized
approach creates numerous issues by
ignoring the all-important fact that RGP
assets have exposure to the same risk factors
as liabilities.
1. Unintentional factor concentration:
Our modeling showed that plans may
be unintentionally doubling-down on
rates and credit risk by having large
exposures to these factors in both the
LHP and the RGP. Because most plans
use separate managers for the LHP and
the RGP, this puts enormous pressure
on the chief investment officer and
investment committee to analyze the
correlations between the two portfolios,
which may mistakenly be viewed as being
independent of each other.
2. Insufficient liquidity: In our modeling,
RGPs tended to concentrate in illiquid
assets, which may not be appropriate
for the plan’s benefit payment schedule.
Taking on liquidity risk involves multiple
tradeoffs; assessing the pros and
cons of this factor exposure should
be done in relation to liabilities as
efficiently as possible.

3. Arbitrary inclusion and exclusion: Many
plans assign asset classes with high rates
and credit exposure (i.e., fixed income
asset classes) to the LHP and everything
else to the RGP. This overlooks the fact
that some core fixed income assets,
such as long-dated U.S. Treasuries, have
historically had excellent return-generating
properties, while some presumed growth
assets, such as emerging markets
debt, have hedging properties. These
arbitrary assignments also increase
the risk of having overlapping factor
exposures across portfolios. (See “Longdated U.S. Treasuries: a cautionary
tale about predefined roles for asset
classes” on page 7.)
4. Unclear attribution: Given the
overlapping risk factor exposures and the
strong potential for the LHP to contribute
to growth and the RGP to contribute to
liability hedging — which is the opposite
of how many investors intend to use
these assets — performance monitoring
and attribution at the total fund level
become extremely difficult and imprecise.
This can be a major impediment to
investment policy decision making and
manager selection.
5. Glide paths based on capital allocations,
not risk: The typical glide path — shifting
assets from the RGP to the LHP as the
plan’s funding ratio increases — does not
directly address the central question that
should dictate the glide path: How much
active risk relative to your liabilities (i.e.,
risk in the surplus space) do you need to
take to get to 100% funding?
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6. Inefficient approach to surplus growth:
With the traditional LHP+RGP approach,
the factor exposure that drives surplus
growth is simply a byproduct of the
portfolio construction process rather
than the target that all decisions are
designed to hit.

THE SOLUTION: Build a factors-diverse
portfolio directly in the surplus space
Rather than constructing separate LHPs and
RGPs and arbitrarily assigning asset classes
to either bucket, corporate pension plans
should treat their liabilities as negative assets
and build efficient portfolios in the surplus
space. By recognizing that liabilities, liabilityhedging assets and growth-generating
assets all have exposures to the same risk
factors — albeit in different directions and
to varying degrees — this frees the plan to
focus on each asset’s net contribution to risk
and return and optimize the contribution of
benchmark-relative tracking error risk.
This approach is based on our belief that
a pension plan’s liabilities are, in effect,
the plan’s benchmark. Viewing it this way
focuses an investor’s attention and energy on
maximizing risk-adjusted alpha relative to the
liabilities, which in turn optimizes the plan’s
ability to deliver on its objectives.
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Optimized non-surplus LHP+RGP
We analyzed the asset allocation and risk-factor exposures of a hypothetical corporate pension plan that had optimized
its LHP and RGP using empirical results and without considering surplus risk-factor exposure.

FIGURE 2: Optimized LHP (no leverage)

FIGURE 4: LHP and RGP correlations

Assuming that the plan was not allowed to use leverage,
we found that the optimized LHP comprised three
asset classes.

Of the eight that deliver greater returns than liabilities, all but
the three riskiest RGPs had correlations with the LHP of 0.4 or
greater. This highlights the flaw in the assumption that an LHP
and RGP will produce different outcomes just because they
comprise different asset classes.
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FIGURE 5: Contribution to variance

We then built an optimized RGP excluding the three asset
classes used in the LHP and limiting private assets to 20% of
the RGP. The eight RGPs that generated returns greater than the
8.24% liability’s arithmetic annualized return included notable
allocations to private equity, REITs, EM bonds and long-dated
U.S. Treasuries.
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FIGURE 3: Optimized RGP efficient frontier

The less-risky RGPs have significant exposure to real
10-year interest rates. This highlights the risk of creating
overlapping risk-factor exposures by building the LHP and
RGP independently of each other.
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Figures 2 and 4: Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 - 30 Jun 2020. This
portfolio of assets minimizes the variance of the difference between the portfolio and the liabilities.
ICE BofA Mature U.S. Pension Plan AAA-A Corporate Curve Discounted Index; Bloomberg Barclays
Intermediate U.S. Govt/Credit Total Return Index Value Unhedged; Bloomberg Barclays U.S. Long
Gov/Credit Float Adjusted Total Return Index Unhedged USD; Bloomberg Barclays U.S. Long Credit
Total Return Index Value Unhedged.
Figure 3: Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 - 30 Jun 2020. RGP assets
include: Russell 1000 Value Index Total Return; Russell 1000 Growth Total Return; Russell 2000
Total Return Index; MSCI EAFE Net Total Return USD Index; MSCI Emerging Net Total Return USD
Index; Bloomberg Barclays U.S. Aggregate Total Return Value Unhedged USD; Bloomberg Barclays
U.S. Long Treasury Total Return Index Value Unhedged; Bloomberg Barclays Global Aggregate exUSD Total Return Index Value Hedged USD; J.P. Morgan EMBI Global Total Return Index; Bloomberg

-20%

LHP RGP1 RGP2 RGP3 RGP4 RGP5 RGP6 RGP7 RGP8

Barclays U.S. Treasury Bills Total Return Index Value Unhedged; Hedge Fund Research HFRI FOF
Diversified Index; Bloomberg Barclays U.S. Treasury Inflation Notes Total Return Index Value
Unhedged USD; S&P Global REIT USD Total Return Index; Bloomberg Commodity Index Total Return;
NCREIF Property Index; Cambridge Private Equity Index; S&P LSTA Total Return Index. Liability
return: ICE BofA Mature U.S. Pension Plan AAA-A Corporate Curve Discounted Index.
Figure 4: Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 - 30 Jun 2020. This chart
provides the factor contribution to risk for the LHP and for each of the eight feasible RGP portfolios.
Factor definitions: Equity is ACWI Total Return, Credit is the change in U.S. Corporate BAA 10-year
spread, Real 10 is the change in yield of inflation-indexed U.S. government bonds, Inflation is the
change in U.S. 10-year break even rates, and Slope 3010 is the change in the difference of 30- and
10-year inflation-indexed U.S. government bonds.
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THE SOLUTION: Optimize for surplus
factor exposure, not asset allocation
Rather than allowing the portfolio’s riskfactor exposure to be the result of the
asset allocation, plans should reverse this
paradigm. Using the factors-first approach,
plans should start by determining the
optimal mix of surplus risk factors needed
to decrease the deficit efficiently and allow
asset allocation to be a byproduct of the
factor exposure.

SURPLUS PORTFOLIOS:
OPTIMIZING FOR ASSETS VS.
OPTIMIZING FOR DISTRIBUTED
RISK FACTORS
To show how a factors-first approach
can lead to more resilient portfolios,
we analyzed the asset allocation and
risk-factor exposures of a hypothetical
corporate pension plan2 using two
different approaches.
Compared with optimizing for
asset classes, optimizing for evenly
distributed risk factors resulted in:

Using traditional mean-variance optimization, we developed an efficient frontier
based on each asset class’s empirical contribution to surplus risk and return.

FIGURE 6: Risk-factor contributions and surplus growth
 Equity
 Real 10

 Credit
 Slope 3010

 Inflation
 Unexplained

Tracking error
Empirical return

120%

20%

100%

15%

80%
10%

60%
40%

5%

20%
0%

0%
-20%

Return and tracking error

While many corporate pension plans
recognize the benefits of focusing on the
total portfolio’s surplus risk and return,
many still seek to build RGPs using meanvariance optimization (MVO) to determine
asset allocation. This results in risk-factor
exposures that are simply a byproduct of the
optimized asset allocation. Our modeling
found that MVO often resulted in highly
concentrated portfolios.

Optimizing for asset classes

Contribution to variance

Optimizing for asset
allocation leads to riskfactor concentration
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Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 - 30 Jun 2020. This chart provides the factor contribution to risk for
the LHP and for each of the 8 feasible RGP portfolios. Factor definitions: Equity is ACWI Total Return, Credit is the change in
U.S. Corporate BAA 10-year spread, Real 10 is the change in yield of inflation-indexed U.S. government bonds, Inflation is the
change in U.S. 10-year break even rates, and Slope 3010 is the change in the difference of 30- and 10-year inflation-indexed
U.S. government bonds.

FIGURE 7: Portfolio allocation
 EM equity  Long credit  Long Treasury  EM bonds  REITs  Private equity
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• Significantly lower forecast risk
• More diverse asset-class exposures,
including significant allocations to
middle market loans, private real
estate and TIPS
• More prominent role for
emerging markets debt

0%
Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

Port 8

Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 - 30 Jun 2020. MSCI Emerging Net Total Return USD Index; Bloomberg
Barclays U.S. Long Treasury Total Return Index Value Unhedged; J.P. Morgan EMBI Global Total Return Index; S&P Global REIT
USD Total Return Index; Cambridge Private Equity Index; Bloomberg Barclays U.S. Long Credit Total Return Index Value Unhedged.

• Less dependence on REITs
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Optimizing for factor exposure

LONG-DATED U.S.
TREASURIES: A CAUTIONARY
TALE ABOUT PREDEFINED
ROLES FOR ASSET CLASSES

Using a factors-first approach, we constrained the optimization to distribute factor
exposures as evenly as possible.

FIGURE 8: Risk-factor contributions and surplus growth
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If you need evidence for why
assigning an asset class to either the
LHP or the RGP is highly inefficient,
you need not look any further than
long-dated U.S. Treasuries.
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Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 - 30 Jun 2020. This chart provides the factor contribution to risk for
the LHP and for each of the eight feasible RGP portfolios. Factor definitions: Equity is ACWI Total Return, Credit is the change in
U.S. Corporate BAA 10-year spread, Real 10 is the change in yield of inflation-indexed U.S. government bonds, Inflation is the
change in U.S. 10-year break even rates, and Slope 3010 is the change in the difference of 30- and 10-year inflation-indexed
U.S. government bonds.

To be clear, we are not suggesting
that long-dated U.S. Treasuries
should continue to play a leading role
in delivering attractive risk-adjusted
returns for corporate pension plans.
The economic forces and monetary
policy decisions that drove rates from
around 8% in 1990 to around 2%
today are highly unlikely to continue,
so investors should not count on
declining yields to continue driving
returns for long-dated Treasuries and
long-duration credit.

FIGURE 9: Portfolio allocation
 Long credit
 Private RE

 EM bonds
 Mid-market loans

 REITs
 Private equity

 Commodities

120%
100%
80%
60%
40%
20%
0%

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

U.S. corporate pension plans with
separate LHPs and RGPs likely use
long-dated U.S. Treasuries only in
LHPs because of the asset class’s
high exposure to rates duration.
This approach, however, could
have caused plans to miss out on
the incredible returns of long-dated
U.S. Treasuries over the past several
decades — returns that are even
more attractive given that these bonds
would have contributed very little
surplus volatility to the portfolio. In
liability-hedging terms, one would
have wanted to be “over-hedged” to
rates duration risk throughout the last
several decades.

Port 8

Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 - 30 Jun 2020. Use of leverage accounts for allocations exceeding
100%. J.P. Morgan EMBI Global Total Return Index; S&P Global REIT USD Total Return Index ; Bloomberg Commodity Index Total
Return NCREIF Property Index; Cambridge Private Equity Index; S&P LSTA Total Return Index; Bloomberg Barclays U.S. Long
Credit Total Return Index Value Unhedged.
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But this is little consolation to plans
that missed out on the returngenerating potential of long-dated
U.S. Treasuries over the past 30 years
because of an over-simplistic view
of the role an asset class can play
in a portfolio.
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Non-targeted factor
exposures overlook risks in
the current environment
Long-dated U.S. Treasuries highlight the risks
of not embedding forward-looking views in
the targeted factor exposure. Absent a view
on risk factors’ projected returns, investors

may default to an allocation that delivers an
equal contribution to surplus risk coming
from each factor (i.e., risk factor parity). But
given the empirical dynamics surrounding
rates and their likely path going forward, a
risk factor parity approach is likely to lead to
significant disappointment in the future.

FIGURE 10: Target risk-factor contributions and surplus growth
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Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 – 30 Jun 2020. This chart provides the factor contribution to risk for the LHP
and for each of the eight feasible RGP portfolios. Factor definitions: Equity is ACWI Total Return, Credit is the change in U.S. Corporate
BAA 10-year spread, Real 10 is the change in yield of inflation-indexed U.S. government bonds, Inflation is the change in U.S. 10year break even rates, and Slope 3010 is the change in the difference of 30- and 10-year inflation-indexed U.S. government bonds.

FIGURE 11: Portfolio allocation
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Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 – 30 Jun 2020.
MSCI Emerging Net Total Return USD Index; S&P Global REIT USD Total Return Index; Bloomberg Barclays U.S. Long Credit Total
Return Index Value Unhedged; Bloomberg Commodity Index Total Return; Bloomberg Barclays US Long Treasury Total Return Index
Value Unhedged; NCREIF Property Index; Bloomberg Barclays U.S. Treasury Inflation Notes Total Return Index Value Unhedged
USD; Cambridge Private Equity Index.
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In an environment of muted return
expectations, corporate pension plans need to
be highly efficient in deploying tracking error
risk. This requires being deliberate in factor
risk-taking relative to liabilities and identifying
which factors present the most attractive riskreturn prospects in the current market.

SURPLUS PORTFOLIOS:
OPTIMIZING FOR TARGETED
FACTOR CONTRIBUTIONS

Tracking error
Empirical return

100%

THE SOLUTION: Embed forward-looking
views on factors in the surplus space

To show the impact of targeting factor
contributions in a surplus portfolio,
we created optimized portfolios that
target roughly half of their surplus
factor exposure from equity risk and
half from idiosyncratic risk. We are
not necessarily recommending that
plans should split their risk budgets
across equity and idiosyncratic risk
factors; rather, this example shows
how this targeting would look in an
optimized portfolio.
With this factor targeting, long-dated
credit and long-dated U.S. Treasuries
still play prominent roles in the lowerrisk portfolios (e.g., portfolios 1–4).
REITs and, to a lesser extent, private
equity become increasingly important
components of the riskier portfolios.
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Standard risk
measures ignore the
asymmetric reality
Many corporate pension plans use variance
to measure risk. But as Figure 12 shows,
changes in surplus are not normally
distributed. Variance does not account for
the negative skew and fat tails exhibited by
surplus returns. As a result, using variance
can leave a plan negatively exposed to lowprobability, high-magnitude events.

FIGURE 12: Surplus returns: actual vs. normal
Using a mean-variance optimized portfolio, this chart shows the negative skew of
surplus returns. This highlights the need to use coherent risk measures that capture
these complex characteristics when building an optimized portfolio.
Empirical distribution

Fitted normal distribution

20%

Expected shortfall, also known as conditional
value at risk (CVaR), without relying on
the simplifying assumption of normality,
is a more appropriate risk measure than
variance when it comes to building optimized
portfolios. Modeling for expected shortfall
would likely result in lower allocations to
factors like credit risk because carry-based
strategies tend to exhibit negative skew and
excess kurtosis. Qualitatively, carry strategies,
such as credit or option selling, pay regular
income to compensate for the risk of default
(or low-probability negative shocks, such as
an option moving in-the-money).

Well-funded plans
Corporate pension plans with high funding
levels understandably are focused on
proxy hedging and building LHPs — in
some cases, they may even use cash-flow
matching to neutralize liabilities. But many
plans are not allowed to use derivatives or
leverage, which limits their ability to fully
match their liabilities. More importantly,
many plans fail to realize that even LHPs
with extremely high correlations with the
plan’s liabilities often fail to keep up with
liabilities, even before fees and costs.
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THE SOLUTION: Use expected shortfall
to capture the negative skew of
surplus returns
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Data source: Bloomberg, L.P. Empirical quarterly return distribution of the difference between Port 3 (7.5% long credit, 56% long
Treasury, 2.25% EM bonds, 14.3% REITs, 20% private equity) and liabilities as represented by the ICE BofA Mature U.S. Pension
Plan AAA-A Corporate Curve Discounted Index.

TYPICAL CHARACTERISTICS
OF WELL-FUNDED PLANS
• Funding ratio: greater than 90%
• Focused on building hedging
portfolios (e.g. have high
allocations to LHP and are mature
in their glide path stage)
• Constraints on derivatives usage
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Constraints limit the ability
to hedge liabilities
Many corporate pension plans are
constrained from using credit derivatives or
interest rate derivatives in their LHPs or glide
path planning. This constraint is largely a
relic of the extreme write-downs that many
plans experienced with derivatives during
the global financial crisis. While those scars
may be deep, it is important to realize that
completely avoiding the use of derivatives
results in suboptimal portfolios and inefficient
use of capital that can severely limit a
plan’s ability to hedge its liabilities and
grow its surplus.
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THE SOLUTION: Ease constraints and
consider using derivatives to efficiently
access longer durations
Accessing longer durations is essential for
keeping pace with liabilities, and derivatives
can be a highly efficient way to gain exposure

to these factors. And the greater a plan’s
funding deficit, the more leverage will be
required. More importantly, plans need
to realize that any artificial constraints —
whether prohibiting the use of derivatives
or designating which asset classes can be

used for hedging or generating growth — will
likely cause a portfolio to be suboptimal. The
focus should always be on the most efficient
deployment of active risk (i.e., deploying
tracking error as efficiently as possible).

How constraints affect an LHP’s ability to hedge liabilities
An LHP that is prohibited from using leverage results in more concentrated portfolios with a lower correlation and less effective hedge
to liabilities than an LHP that is allowed to use leverage.

FIGURE 13: LHP without leverage

FIGURE 14: LHP with leverage

This portfolio’s allocation was determined by minimizing the
variance between assets and liabilities, constraining the portfolio
to be long-only and fully invested.

This portfolio’s allocation was determined by minimizing the
variance between assets and liabilities, but allowing the portfolio
to be leveraged.
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FIGURE 15: Leverage limits cumulative drift vs. liabilities

Data source: Bloomberg, L.P., quarterly data, 31 Dec 1998 – 30 Jun 2020. While Figure 14 has
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Highly correlated
proxy hedges can
exacerbate a shortfall
Seemingly well-constructed LHPs can still
significantly underperform liabilities over
time. Having a high correlation to liabilities
does not necessarily lead to performance
matching; only a neutralized portfolio will
match performance — and that is on a
pre-management fees and pre-trading costs
basis. So even plans that are 100% hedged
may be growing their deficits over time.

THE SOLUTION: Focus on growing
surplus efficiently, not just hedging
Rather than focusing on creating a proxy
hedge for their liabilities, well-funded
corporate pension plans should focus on
growing surplus as efficiently as possible
at low levels of tracking error risk. The
higher liability hedge ratios in well-funded
plans should reflect a deliberate level of
tracking error risk taken — not the other
way around. Well-funded plans still need
to grow funding ratios in excess of 100%,
and therefore need to deploy some level
of active risk to cover fees, expenses and
transaction costs.

Poorly funded
plans
Corporate pension plans with low funding
levels tend to focus on maximizing total
return to reduce the deficit as rapidly as
possible — and thereby limiting the amount
of additional contributions required from the
plan sponsor. This approach is driven largely
by the concession that liability hedging is not
a feasible option for these plans.
Even so, poorly funded plans need to focus
on building highly efficient portfolios in the
surplus space. They will just need to take
on substantially more tracking error risk to
improve the funding status over a relevant
time horizon. Again, higher tracking error risk
is consistent with a lower liability hedge ratio
that poorly funded plans will have. All plans,

TYPICAL CHARACTERISTICS
OF POORLY FUNDED PLANS
• Funding ratio: less than 80%
• Focused on total return to
reduce the deficit
• Use predominately
liability-unaware portfolio
construction techniques

TIME TO RETHINK 60/40 PORTFOLIOS
60/40 portfolios have exacerbated shortfalls: For decades, a
60% global equity and a 40% global bond allocation has been
seen as a typical starting point for corporate pension plans
focused on total return outside of the surplus space. The 60/40
portfolio is largely an arbitrary construction whose popularity was
driven primarily by its simplicity. Unfortunately, two decades of
empirical data shows that this portfolio underperformed liabilities
by nearly 3% annually while being significantly more volatile than
liabilities (see Figure 1).

including poorly funded plans, can deploy
the factors-first approach to target the the
specific factor risks they want to own in order
to improve the funded status.

Focusing on external
benchmarks leads to
inefficient portfolios
Regardless of whether truly hedging liabilities
is feasible, all corporate pension plans
need to reduce their deficits as efficiently
as possible. Using benchmarks that are not
connected to the plan’s liabilities — and,
more importantly, to the factors driving the
growth of those liabilities — significantly
impairs a plan’s ability to optimize its
portfolio and maximize the growth potential
of the risk the plan is taking. As a result,
poorly funded plans may be taking excess
risk that is actually projected to cause the
deficit to grow.

THE SOLUTION: Treat liabilities as a
benchmark
Efficiently reducing a plan’s deficit starts
with an understanding that the liabilities are
the only benchmark that matters. A factorsfirst approach to building optimized surplus
portfolios allows plans to target exposures to
the risk factors that are likely to be the most
effective in reducing the deficit.

Rates exposure has limited benefit going forward: The
limited extent to which 60/40 portfolios have been successful
in delivering total returns over the past several decades is
attributable mainly to the 30-year downward march of interest
rates. This has turned U.S. Treasuries into an asset class
characterized by positive carry and price appreciation, in addition
to negative correlation to risk assets. But with rates at historical
lows, central banks actively working to suppress bond volatility
and inflation expectations skewed to the upside, maintaining
these levels of long-term core bond exposures could be a
dubious proposition going forward.
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Applying factors-first
to your unique
challenges

Investing
with
Nuveen

Nuveen is committed to partnering with corporate pension plans at
all funding levels to build more resilient portfolios. To learn more about
how the portfolio optimization techniques described in this paper can be
applied to your plan’s unique objectives and constraints or to learn more about
the modeling techniques used in our analysis, please contact one of our corporate
pension plan investment specialists.

Nuveen offers solutions for a range of institutional investors. We provide investors
access to liquid and illiquid alternative strategies, such as real estate, real assets
(farmland, timber, infrastructure), private equity and debt, in addition to both traditional
and fixed income assets. Access to these strategies includes pooled funds, separate
accounts and co-investment opportunities. Our heritage as a pension fund means we
understand the challenges other like-minded investors face. We have successfully been
investing through market cycles for more than 100 years, for both ourselves and our
investment partners. We work closely with our clients to understand their requirements
and develop forward-thinking investment opportunities. Short-lived market cycles,
evolving investor needs and sustainability pressures bring significant opportunities and
challenges. We focus on three investor objectives across all of our client solutions:
• Generating income and capital growth
• Managing risk in a world of ongoing uncertainty
• Managing assets cost-effectively via optimal scale and access

For more information, please visit nuveen.com.
Endnotes

A word on risk
All investments carry a certain degree of risk, including possible loss of principal, and there is no assurance that an investment will provide positive performance over any period
of time. Equity investments are subject to market risk or the risk that stocks will decline in response to such factors as adverse company news or industry developments or a
general economic decline. Debt or fixed income securities are subject to market risk, credit risk, interest rate risk, call risk, tax risk, political and economic risk, and income risk.
As interest rates rise, bond prices fall. Non-U.S. investments involve risks such as currency fluctuation, political and economic instability, lack of liquidity and differing legal
and accounting standards. These risks are magnified in emerging markets. As an asset class, real assets are less developed, more illiquid and less transparent compared to
traditional asset classes. This report should not be regarded by the recipients as a substitute for the exercise of their own judgment. It is important to review your investment
objectives, risk tolerance and liquidity needs before choosing an investment style or manager.
Nuveen, LLC provides investment advisory solutions through its investment specialists.
This information does not constitute investment research as defined under MiFID.
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This material is not intended to be a recommendation or investment advice, does not constitute a solicitation to buy, sell or hold a security or an investment strategy, and is
not provided in a fiduciary capacity. The information provided does not take into account the specific objectives or circumstances of any particular investor, or suggest any
specific course of action. Investment decisions should be made based on an investor’s objectives and circumstances and in consultation with his or her financial professionals.
The views and opinions expressed are for informational and educational purposes only as of the date of production/writing and may change without notice at any time based
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