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Editor’s Letter
Risk Parity and Volatility Targeting Strategies: Recent Performance

Alternative methods of asset allocations have gained wide acceptance in recent years.  Fundamental indexing, risk parity, volatility 
targeting, smart betas, and alternative betas are just some examples of this new breed of asset allocation strategies.  While these are not 
active strategies in the sense of taking positions based on active views of the expected performance of various asset classes or securities, 
they are not passive either. Rather they represent some form of deviation from the more common approach of using market cap 
weighted indices or allocations.  In this brief note, I will discuss the main features of two strategies have been in the news during the 
last few months: risk parity and volatility targeting.  By some estimates around $1 trillion are managed using these two asset allocation 
approaches. After briefly discussing each approach, I will examine some hypothetical and actual performance figures for these two 
strategies using S&P Risk Parity Index - 10% Target Volatility, J.P. Morgan Cross Asset Risk Parity Index, and AQR Risk Parity Fund-I.

Risk Parity Approach

The risk parity approach defines a well-diversified portfolio as one where all asset classes make the same contribution to the overall risk 
of the portfolio. That is, the goal is to create an equally weighted portfolio, where the weights refer to risk rather than dollar amounts 
invested in each asset. 

Four important issues must be addressed in using the risk parity approach. First, we need a quantifiable measure of risk.  The standard 
deviation of returns is typically used for this purpose. Second, we must be able to measure the contribution of each asset class to the 
risk of the portfolio.  When standard deviation or volatility of return is used as a measure of risk, then measuring the contribution 
of each class to the total risk has a well-known formulation. Third, one does not need to forecast expected returns on asset classes to 
apply this method. Proponents of the risk parity approach consider this as one of its main advantages as models based on forecasted 
returns have poor track records. Finally, risk parity portfolios typically have low volatility and low returns. Therefore, unless investors 
are seeking to create a low vol/return strategy, the allocation must be levered up to generate returns in line with a 60/40 equity/bond 
portfolio. Critics of the risk parity approach consider leverage risk as one of its main shortcomings.

A simple but effective method of creating a risk parity like portfolio is to relate the weight of each asset class to the inverse of its 
volatility. That is, 

Weight of Asset i = K ×
1

Volatility of Asset i

The value of the constant   is selected such that the weights would add up to one. In this approach, one assumes that various asset 
classes are equally correlated to each other.

As an illustration, consider the following estimates of volatility for equities, fixed income securities and commodities and their 
corresponding weights in a diversified portfolio

1/2017-10/2018 MSCI World 
Equity

Global 
Corporate Bonds

Medium Term 
Treasuries

Commodities

Annual Volatility 8.7% 4.1% 2.8% 14.4%

Weights 14.6% 31.1% 45.5% 8.8%

Source: Bloomberg

There has been some speculation in the press that recent spike in volatility and subsequent declines in equity prices have resulted from 
reallocation strategies of risk parity portfolios.  To examine this issue, consider the above table, but let’s use an estimate of volatility 
based on the last 30 trading days rather than the last 180 trading days, which is used in the above table. 

9/14/18-10/25/18 MSCI World 
Equity

Global Corporate 
Bonds

Medium Term 
Treasuries

Commodities

Annual Volatility 14.1% 3.9% 2.9% 16.0%

Weights 9.7% 34.9% 46.9% 8.5%
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We can see that the most recent increase in volatility would have required the above risk parity portfolio to reduce its allocation to 
equity by almost 5%.  For each $100 billion managed using this strategy, the portfolio manager would have had to sell $5 billion in 
equities.  The total amount of equity that had to be sold was not perhaps large enough to make a significant contribution to the market 
decline, but it certainly did not help either.

 Volatility Targeting Approach

Volatility targeting is rather different from risk parity as it does not prescribe a specific approach to diversification. Instead, once a 
diversified portfolio is created, a volatility targeting approach suggests a method for increasing or decreasing the portfolio’s exposure 
to market risk such that the return volatility is close to a prespecified target. Therefore, one could in principle combine a risk-parity 
portfolio with a volatility targeting strategy to create a risk-diversified portfolio whose return volatility is managed systematically. 

To apply a volatility targeting approach, one must consider the following issues. First, we need a method for creating the diversified 
portfolio. This could be a diversified all-equity portfolio (e.g., MSCI World), a multi-asset portfolio (e.g.,50/30/20 equity/bond/
alternative portfolio) or a multi-asset risk parity portfolio.  Note that since the portfolio needs to be rebalanced frequently (e.g., 
weekly or monthly), the portfolio must consist of rather liquid assets.  For instance, the allocation to alternative assets could consist of 
commodities and liquid alternatives.  Second, we need to identify a volatility target (e.g., 10% annualized volatility). Third, we need to 
specify a method for estimating the volatility of the portfolio and the time horizon over which the volatility is estimated. Finally, we 
need to specify the maximum amount of leverage we are willing to employ.  The market exposure (i.e., allocation to the risky diversified 
portfolio) is given below

As an illustration, suppose the realized volatility of a 60/40 equity/bond portfolio is 5.5%, and the volatility target is 6%. If the 
maximum leverage allowed for this program is 10%, then market exposure would be:

This means we need 109.1% exposure to the market (the 60/40 portfolio) and therefore must use 9.1% leverage.

The impact of a spike in market volatility could be far more significant for a volatility targeting portfolio than a risk parity portfolio. For 
example, the volatility of the 60/40 portfolio increased to 8.4% during the past 30 days (9/14/2018-10/25/2018). As a result, the market 
exposure of the above example had to change to 

As a result, the allocation to equities had to be reduced by 22.6% while the allocation to bonds had to be reduced by 15%.  Therefore, 
for each $100 billion managed under this strategy, the portfolio manager had to sell $22.6 billion in equities and $15 billion in bonds.  
These are not insignificant amounts.  Of course, if a longer window is used to estimate these volatilities, the reaction could be smaller.  
On the other hand, the combined effects of risk parity and volatility targeting strategies could provide significant downward pressure 
on equity prices as both strategies will be selling equities as equity volatility spiked.

Hypothetical Performance

Here, I present hypothetical performance figures for the risk parity portfolio discussed earlier with 80% leverage and a 60/40 portfolio 
with a volatility target of 5.5%.  The performance figures are presented below 

                                                                                                 Annualized

2017-2018 Mean Volatility Info Ratio

Risk Parity: No Leverage 3.20% 2.98% 1.076

Risk Parity: 50% Leverage 3.82% 4.47% 0.854

60/40 Portfolio: No Vol Target 6.95% 5.53% 1.257

60/40 Portfolioi: 4.5% Vol Target 6.03% 4.50% 1.340

Source: Bloomberg and Author's Calculations

E = min 1+Maximum Leverage, Target Volatility
Realized Volatility of the Portfolio

E = min 1 + 10%+,
6%

5.5%
= 1.091

E = min 1 + 10% +
6%

8.4%
= 0.714

( )

( )

( )
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The above figures highlight one particular problem with risk parity portfolios: if returns on the un-levered portfolio are low, then the 
use of leverage does not add much to the performance of the portfolio while the volatility increases. For example, in a flat yield curve 
environment, the cost of leverage, which is assumed to be 50bp above the yield on short-term Treasuries, will not be significantly 
different than the rate of return on the fixed income assets in the portfolio. Therefore, it will be up to the equity allocation to generate 
high enough return to justify the use of leverage. However, in a risk parity portfolio the allocation to equity is typically rather small.

On the other hand, the potential problem with volatility targeting strategy is that unless the permissible degree of leverage is high 
enough, the portfolio may end with a volatility that is below its target during a low volatility market environment.  As a result, the 
portfolio may not take advantage of rising markets fully and suffer losses equal to the market during periods of declining prices.

Recent Performance

The following table presents performance figures for two indices and one fund covering January 2017 through October 25, 2018. These 
figures are calculated using the daily total return indices.

                                                                                                                                     Annualized

2017-2018 Mean Volatility Info Ratio

S&P Risk Parity Index - 10%% Target Volatility 3.29% 4.79% 0..687

J.P. Morgan Cross Asset Risk Parity Index (Series A) 0.93% 4.38% 0.212

AQR Risk Parity Fund-I 5.25% 7.43% 0.706

Source: Bloomberg

The first index presented above is a combination of risk-parity and volatility targeting strategies. We can see that the realized volatility 
of this index is far below its target -- 10%. The reason is that during this period, markets were generally not very volatile, and the 
maximum leverage allowed by this index was not large enough to lever up the portfolio to generate 10% volatility.  As a result, the 
portfolio’s performance is rather low. The second index is a pure risk parity index with no volatility target. While the J.P. Morgan 
product has the same volatility as the S&P risk parity product, it has a substantially lower rate of return, which means not all risk-
parity portfolios are created equal.  It does matter what asset classes are selected to create the portfolio or how the risk allocations are 
implemented.   The last example is the risk parity fund managed by AQR. It has a higher mean return than the other two but has also 
been more volatile. If we compare the information ratio of these three products, we can see that the AQR Fund has provided a higher 
mean return per unit of volatility over this period.  However, all three of them have underperformed our hypothetical allocations, 
which do not include fees and transaction costs.

It is interesting to see how these three products have performed during October. 

October 1- October 25 Return

S&P Risk Parity Index - 10%% Target Volatility -2.5%

J.P. Morgan Cross Asset Risk Parity Index (Series A) -4.2%

AQR Risk Parity Fund-I -4.9%

Source: Bloomberg

We can see that all three have declined between 2.5% and 4.9%.  By contrast, our 60/40 portfolio was down 5.1%, our no leverage risk 
parity portfolio was down 1.8%, and the MSCI World Index was down 8.1% during the same period.  Risk parity and volatility targeting 
strategies have provided some downside protection compared to an all-equity portfolio, but the benefits have been negligible compared 
to the 60/40 portfolio.

There have been many academic and industry research papers around the relationship between risk and return. Risk parity strategies 
are based on the general finding that low volatility asset classes have provided a higher risk-adjusted return in the past. Therefore, a 
levered portfolio that has a relatively large allocation to low-risk assets should outperform an equally risky portfolio that uses market 
caps or similar weights.  This argument rests on the assumption that not enough investors are able or willing to take advantage of this 
opportunity -- an assumption that may no longer be valid given the popularity of these strategies.  
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Volatility targeting strategies are meant to provide downside protection to a diversified multi-asset portfolio.  Since volatility tends to 
spike when markets are performing poorly, this strategy could provide some downside protection as it de-levers as volatility increases.  
However, if the fund’s market exposure (i.e., volatility) is adjusted too quickly, the fund may overreact to short-term spikes in volatility, 
and if the exposure is adjusted too slowly, the portfolio may not be protected against sharp declines (e.g., of the type we have seen 
during the month of October).  Also, if the portfolio does not adjust quickly enough to a decline in market volatility, the portfolio may 
not participate in a market recovery that follows a spike in volatility. In short, there are no free lunches in financial markets, and no 
strategy will continue to match its back-tested performance if it is widely adopted by large investors.

Finally, as we saw in our hypothetical examples, during periods of increased volatility in equity markets, these two strategies could 
contribute to further declines in prices.  The actual impact will be a function of the market size for these strategies as well as the 
methodology they use to estimate volatility of various asset classes. 

Hossein Kazemi, 

Editor
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The Importance of Accurate Valuations for Hedge Funds 

Investing in less-liquid or illiquid assets within a hedge fund structure is a complex issue. Hedge 
fund managers’ challenges in this space are different from those of private equity managers. 
While private equity managers may face more complexity in valuing portfolios of truly private 
assets, they also benefit from closed-end investment structures where there are no Limited 
Partner (LP) transactions occurring in the interim that impact the portfolio before an asset 
sale and where fees are crystallized upon the sale of the asset. Hedge funds, on the other hand, 
must manage less liquid investments keeping in mind redemptions by investors that may occur 
frequently, often quarterly. Investors transact at net asset values, or NAVs, determined by 
valuations. LPs are typically permitted to subscribe monthly and redeem at the end of a quarter 
at the net asset value of the investment vehicle. 

In addition, accurate asset valuations are critical for hedge fund managers as their fees—
management and incentive payments—are determined monthly or quarterly based on 
unrealized market values; investor redemptions crystallize these fees regardless of later 
underlying asset sales. 

A Robust Valuation Framework

At NEPC, we have observed a multi-layered approach to valuing illiquid assets held through 
investment vehicles at hedge funds. 
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Starting from the top, every fund manager must have a written 
valuation policy in place that is used to price the portfolio. We 
have the following recommendations to ensure a robust valuation 
policy:

(a) Thorough: The policy should be detailed and specific to 
the assets in which the fund invests. 

(b) Compliant: The firm’s compliance department and the 
fund’s board of directors should sign off on the valuation 
policy. 

(c) Pricing sources: The policy should specify primary, 
secondary and tertiary (if necessary) pricing sources for 
each asset type and outline the process for resolving price 
discrepancies. 

(d) Valuation committee: A formally organized valuation 
committee should meet to review and approve the 
completed valuation package monthly before striking the 
NAV. 

Additionally, best industry practices dictate that portfolio 
managers should not be voting members of the valuation 
committee, as their compensation is frequently tied to portfolio 
performance and their ability to vote would create a conflict of 
interest. 

In an emerging trend, managers are actively engaging third-party 
valuation specialists for guidance on pricing less-liquid or illiquid 
assets. To the extent third-party service providers are utilized 
in the valuation process, the valuation policy should indicate 
the circumstances under which these providers are used, which 
providers are used (and for which asset types), and the process by 
which their reports are provided to the manager and recorded in 
the minutes of the valuation committee meetings. 

As the reliance on third-party valuation specialists increases, it 
is vital for investors to understand the role they play. Presently, 
convention calls for the use of external service providers for their 
independent and unbiased fair-value estimate on illiquid or non-
trading assets. Where, in the past, managers might price an asset 
to internal models or solitary broker quotes, investors, regulators 
and auditors may prefer an objective assessment from a third 
party. 

The increasing clamor for external valuation experts is at least 
partially due to guidance from the American Institute of Certified 
Public Accountants (AICPA), which allows limited partners to 
use the stated NAV as their fair value estimate for private fund 
holdings, but only after verifying that the fund is providing fair 
value-based NAVs to the LPs. 

Investors may accept private fund NAV as fair value, if the 
production of that fund’s NAV is consistent with ASC 820 fair 
value guidelines. This creates a burden for LPs to verify valuation 
methodology and consistency with fair value guidance. To the 
extent a fund is investing in less liquid or private investments, the 
call for external valuation providers brings additional assurance to 
the fair value measurement. 

To be sure, the hedge fund manager still has ultimate 
responsibility for the fair value estimate even if a third party 
is involved in the valuation process. It is also possible that an 
investment manager overrides a valuation from an independent 
provider in favor of pricing derived through internal models. This 
practice effectively defeats the purpose of hiring a third-party 
provider and is often not clearly reflected in price-assurance 
reports to investors. To this end, investors must pay close attention 
to the valuation procedures and internal controls in place to 
ensure the process is well-defined and monitored. An exaggerated 
valuation can inflate performance and fees while an overly 
cautious estimate can distort redemptions to the disadvantage of 
investors.  

Types of Services from Third-Party Valuation Providers

Third-party valuation providers typically offer these three services 
to hedge fund managers:

i. Negative assurance: This is the least detailed approach, 
under which the hedge fund manager provides a self-
created valuation report to the third-party valuation 
provider. The outsourced valuation specialist reviews 
the manager’s pricing methodology to determine the 
approach used is not unreasonable. This process covers 
only the pricing model; it does not address the validity of 
the methodology for the asset in question or the particular 
inputs used in the valuation model. 

ii. Positive assurance: This service takes the negative-
assurance process a step further with the independent 
valuation expert reviewing the inputs and methodology 
provided by the hedge fund manager to opine that they 
are reasonable and in line with industry standards. 

iii. Full valuation: This is the most detailed service and, as a 
result, the costliest. Therefore, it is also the least utilized. 
Here, the third-party valuation provider carries out a 
detailed analysis on the relevant inputs, discount rates 
and pricing methodologies. The end result consists of 
providing the manager with an acceptable valuation range 
or spot value for the asset. 

The Drawbacks to Third-Party Valuations

(i) False sense of security: All third-party valuation providers 
are not created equal. Investors and hedge fund managers 
alike should guard against complacency while using the 
services of an outsourced firm. While many are capable, 
individual providers typically specialize in particular 
asset classes and, therefore, it is critical to match the right 
valuation specialist to the asset type.

(ii) Multiple valuations for same asset: A firm may value the 
same investment differently for multiple funds. A position 
could be marked differently in two funds for reasons such 
as a difference in the size of the position, different model 
inputs, or different pricing methodology. However, we 
would expect there to be some reasonable threshold for 
multiple prices of the same security across a number of 
funds. For instance, one fund holding a security at 20 
cents on the dollar while another valuing it at 90 wouldn’t 
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be explainable by those factors. NEPC’s Operational Due 
Diligence team reached out to a number of valuation 
specialists to better understand these challenges to their 
business. For instance, the service providers we spoke to 
had internal mechanisms to catch different prices ascribed 
to the same asset across multiple clients, but there was 
no protocol to ensure consistency. This is largely because 
the basis for “reasonableness” for assurance providers 
allows for disparate clients to use different inputs or 
methodologies for the same asset, leading to different 
valuations, while still satisfying the “reasonable” clause.  

(iii) Lack of communication: While independent valuation 
providers have fiduciary responsibilities, they have no 
direct contact with investors. They can be fired at will 
by the fund management company without notifying 
investors. They can be terminated over significant 
disagreements around asset pricing and in cases where the 
two parties could not resolve a discrepancy in the external 
and internal valuations. In fact, NEPC has encountered 
managers touting the use of third-party valuation agents 
only to override non-assurances or maintain modeled 
pricing.  

(iv) Limited accountability: Independent third-party 
valuation providers are often indemnified by the funds 
for their duties. Indemnification protects them from 
legal action by investors unless investors can prove 
gross negligence. This increases the moral hazard of the 
relationship where the third-party provider should be 
accepting the fiduciary responsibility on behalf of the 
investors, but is hired and reports to the manager. 

A Roadmap for Investors 

To navigate the potential pitfalls mentioned above, we 
encourage investors to take a more active role in seeking greater 
transparency around how hedge funds value their illiquid 
holdings. Investors should question their investment manager to 
gain comfort around valuation methodologies and compliance. 
To this end, the following check list should be included by clients 
during their due diligence process:   

• We recommend a careful reading of the valuation policy. 
Is it specific to the types of investments held by the fund? 
Has it changed in the last year? Valuation policies are not 
consistent between managers so it is important to read 
each one individually.

• It is vital to understand the third-party vendors being 
used and the asset types covered by them. Does the 
named service provider have expertise in the asset class 
it is engaged to value?

• What level of service is being provided? What happens 
if the outsourced provider does not assure the manager’s 
pricing, or provides a value range that does not include 
the manager’s price?

• Has the independent valuation specialist ever been asked 
to not issue a report on a security it was tasked with 
pricing?

• How are price exceptions recorded and approved? Does 
the board receive reports of pricing exceptions? 

• Has the third party interacted with regulators regarding 
its valuation opinions, and did it withstand regulatory 
scrutiny? 

• Are Level 3 securities, that is, highly illiquid assets, 
priced using the same methodology at each valuation 
date? Are changes to the process documented, along with 
the reasons for the changes? Under what circumstances 
is the methodology or inputs altered?

• In the instance where funds are receiving a range of 
values from a third-party vendor, what is the process for 
deciding the point value within that range used to strike 
the fund’s NAV? Is there ever a case where the point 
value used for the NAV is outside the provided range?

Conclusion: Trust but Verify

We believe using third-party valuation services is a best practice 
for hedge funds with any illiquid exposure and strongly encourage 
this as part of operational reviews. To the extent clients are 
individually visiting investment managers, this paper can serve 
as a starting point for discussing valuation. Our mantra, trust but 
verify, is of the utmost importance in this area of due diligence; 
even the most seemingly detailed valuation policies are subject to 
discretion. We encourage our clients to vigorously examine and 
question their fund managers so their investments do not fall prey 
to mispricing. 
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Artificial intelligence has recently experienced 
a remarkable increase in attention, following 
staggering achievements in applications such 
as image, text and speech recognition, self-
driving cars or chess and Go tournaments. 
It is therefore not surprising that also the 
financial industry is ever more heavily 
trying to improve investment decisions by 
incorporating self-learning algorithms into 
the investment process. For that matter, 
the application of quantitative tools and 
algorithms in order to define systematic 
trading strategies has already a strong history 
in the hedge fund industry. Against this 
backdrop, quantitative hedge funds may 
provide a fertile soil for the application of 
new machine learning techniques. But do 
all sectors of the asset management industry 
exhibit characteristics that can be exploited 
by artificial intelligence tools to uncover 
new patterns? What could be the especially 
relevant fields? Are there limits beyond which 
additional computing power and greater data 

availability have only marginal benefits? This 
research note provides some initial answers. 
It shows that the adaptivity and self-learning 
capability of machine learning tools could 
add value along the entire value chain of 
an asset manager. However, the inherently 
flexible nature of machine learning methods 
is also the biggest challenge. These methods 
must be applied thoughtfully and in the right 
context. We start with a general overview of 
machine learning, then elaborate on specific 
applications in quantitative asset management, 
highlighting the limitations, challenges 
and possible remedies before reaching our 
conclusions.

From Machine Learning in General ...

Machine learning refers to extracting 
knowledge from data by iden- tifying 
correlated relationships without receiving 
prior information about what causal 
dependencies to look for. It combines elements 
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from both statistics and computer science and has been in 
existence for many years. As early as 1956, John McCarthy at a 
conference on the campus of Dartmouth College coined artificial 
intelligence as “the science and engineering of making intelligent 
machines”. However, it is mostly due to recent significant 
advancements in computing power and data availability that 
the application of artificial intelligence algorithms has become 
relevant in everyday life.

Most machine learning methods have been developed outside 
of finance and built on well-known statistical models such as 
linear regression or clustering techniques. Still, machine learning 
allows for much more flexibility, for example, by allowing for 
nonlinearities and feedback effects, or by completely refraining 
from any prior knowledge about the problem under scrutiny. 
It can be applied to different kinds of problems, such as 
classification or regression analysis. Classification algorithms 
group observations into a finite number of categories, whereas 
regression analysis estimates outcomes to problems that have an 
infinite number of solutions. While machine learning is a very 
broad field, it can be classified into three main areas.

The currently most successful field is supervised learning, where 
algorithms learn based on training data that reveal known 
relationships. Examples of supervised learning include tasks 
such as the detection of fraud in credit card transactions or the 
creditworthiness of debtors. The simplest form of a supervised 
learning algorithm is linear regression, which makes a prediction 
using a linear function of the input features, by learning the 
relationship based on minimizing the mean squared error 
between predicted and true regression outputs. There is a general 
trade-off between optimizing the fit of a model on the in-sample 
training and the true out-of-sample prediction period. Given 
that all models tend to fit the training data better the more input 
variables are used, it may be reasonable to penalize additional 
model complexity in order to maintain sufficient generalization 
power for the prediction task. Methods such as ridge or lasso 
regression help in automatically detecting the most relevant input 
variables by regularizing model complexity to avoid overfitting. 
While the ridge regression relies on minimizing the importance of 
less relevant factors, the lasso regression completely discards input 
parameters whose importance lies below a certain threshold. 
All three methods are, by nature, linear, but may account for 
non-linear relationships based on an appropriate manipulation 
of the input variables, for example, by interacting themselves or 
by building polynomials on the original data. A simple machine 
learning method that is not constrained to linear relations is 
the k-Nearest Neighbors algorithm. This model looks for the k 
historical data points that come closest to the current situation 
and predicts future values based on these historical “neighbors”. 

There exist more complex non-linear supervised learning 
algorithms such as decision trees or random forests, which in 
essence learn by a sequence of if/else rules that get to the true 
answer the fastest. However, they are not able to extrapolate or 
make forecasts outside of the range of the training data.

Contrary to the methods described in the section above, unsuper- 
vised learning algorithms only receive input data to learn from, 
but no information about the output data or relationships. These 
algorithms therefore detect patterns in the data by identifying 
clusters of observations that depend on similar characteristics. 
Machine learning can, for example, be used to identify the main 
topics in the news flow for a given stock, or to look for a liquid 
security that mimics the characteristics of an illiquid asset. At the 
core of unsupervised learning algorithms is the idea of reducing 
dimensionality by clustering the data or by transforming it into 
simpler factor rep- resentations. Clustering methods partition 
the input data into subsets that exhibit common characteristics, 
such that the data points within a cluster share some notion of 
similarity that decisively discriminates them from the data points 
in other clusters. Factor analysis, on the other hand, relies on 
transforming the original data into the most relevant drivers or 
the most appropriate representation. The principal component 
analysis, for example, first finds the direction of maximum 
dispersion in the data, assuming that this dispersion contains 
most of the information about the first factor driving the data. It 
then finds the direction in the data that again features the highest 
dispersion but, at the same time, is uncorrelated to the previously 
identified factor.

Combining methods of supervised and unsupervised learning 
results in so-called reinforcement learning, where an algorithm 
first detects patterns on its own, and then receives feedback from 
an exogenous source to validate or further guide the learning 
process. A reward feedback is required for the algorithm to learn a 
certain behavior. For instance, self-driving cars can learn collision 
avoidance by learning from the negative feedback received from 
crashing into obstacles, or computers can teach themselves the 
rules of games such as chess or Go. Hence, the reward feedback 
need not necessarily be provided by a human being.

Artificial intelligence literature also frequently refers to deep 
learning or neural network algorithms. This kind of method, in a 
certain sense, mimics the function of the human brain by feeding 
information through different layers and nodes. It can be applied 
to all of the three areas outlined above. The simplest form is called 
multilayer perceptron and can be seen as a generalization of linear 
models that perform multiple regression steps. Each node of a 
certain layer of the network computes a weighted sum of the input 
information received from the nodes of the foregoing layer and 
applies a nonlinear function to the result. This process is repeated 
multiple times until the final output value is calculated. Given 
that in this setup the information passes through each node only 
once, such neural networks are also designated feed-forward. 
There exist more advanced networks to deal with the challenges of 
simple networks which, for example, also propagate information 
backwards through the network. Given that even a sketchy 
synopsis of this field would exceed the scope of this research 
note, we refer the interested reader to corresponding abundant 
literature.

Exhibit 1: Artificial Intelligence and Exemplary Methods 
Source: Aquila Capital Concepts GmbH
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Each sector within the financial industry uses artificial 
intelligence methods differently and according to their specific 
needs. Insurance companies, for example, use it among other 
applications to detect fraud in damage events. Banks count on it 
to assess credit quality or employ robotic process automation for 
middle and back office tasks. In wealth management, applications 
are only just emerging, with a current focus on automatically 
ensuring regulatory requirements, client segmentation, chatbots 
to deal with repetitive client requests or portfolio management 
based on robo advisors. But in what areas of asset management 
can artificial intelligence provide added value? What problems 
faced by investment managers may not be solved by such tools?

When we think about modelling the investment process – and 
about using machine learning algorithms to improve decision 
making – we can subdivide the value chain into different steps. 
This allows for a systematic application of models that are 
appropriate for a specific task. We will provide details of the 
various steps in the next section, but start with an overview in 
order to facilitate the synopsis.

The first step consists of the defining of the investment universe, 
and of collecting and cleaning the corresponding data sets. 
Next, the alpha engine or signal engine preprocesses the data 
in a proper way, calculates the signals for the various markets 
under scrutiny based on the models used, and maps these signals 
into the portfolio context. Then, the portfolio construction 
engine or risk management engine builds the theoretical model 
portfolio based on a suitable algorithm, such as mean-variance or 
maximum diversification, taking regulatory and investor specific 
limits into account. Finally, the trading engine translates changes 
in the model portfolio positions into effective trades, while 
routing orders between different market venues, minimizing 
transaction costs and avoiding slippage and market impact. In 
contrast to our structured approach with clearly defined tasks for 
the application of artificial intelligence, it would also be possible 
to more generally ask such an algorithm to completely choose an 
investment rationale on its own. However, we cover that question 

in the section that discusses the challenges and limitations of 
machine learning models.

What then, in more detail, do these general descriptions adhere 
to? Let us start with the investment universe, where machine 
learning tools may assist in identifying uncorrelated assets that 
provide true diversification benefits; or in the mapping of data 
into new representations that allow for other interpretations, 
such as the detection of style drifts in hedge fund strategies 
or, for instance, factor exposures such as momentum or value. 
An appropriate tool for the first task would, for example, be a 
dendrogram analysis (see exhibit 3: Clustering the Investment 
Universe with Dendrograms); the second goal could be achieved 
by relying on a principal component or manifold learning 
analysis. In a similar manner, artificial intelligence methods can 
be used to proxy valuation or even the actual investment of assets 
for which there is only sparse historical market data or that are 
not eligible due to liquidity issues. In the latter case this can be 
achieved by substituting more liquid instruments that appro- 
priately mimic the characteristics of the desired assets. A useful 
variant to achieve that task would be the k-Nearest Neighbor 
model.
The aim of the alpha or signal engine in our context is to generate 
forecasts about the direction and magnitude of future asset price 
movements or about the riskiness of assets, and to translate 
that information into a meaningful signal for the portfolio 
construction engine. Potential applications of machine learning 
methods in this field can be classified into three main blocks. 
First, an artificial intel- ligence algorithm may be helpful in 
creating a nonlinear forecast based on a single time-series (see 
exhibit 4: Analyzing the Behavior of the VIX Index with KNN). 
Second, machine learning methods may derive forecast value out 
of a predefined pool of relevant factors.
 
An elucidatory example would be the dynamic, selective 
weightings of a given set of moving averages over various time 
windows, depending on some historical pattern or exogenous 
factors. More involved is a third application, consisting of letting 

Exhibit 2: Artificial Intelligence Applications in Quantitative Finance 
Source: Aquila Capital Concepts GmbH
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Dendorgrams belong to methods of hierarchial clustering. The algorithm iteratively clusters first individual data points and then 
sub-clusters into a hierarchial order, depending on the correlation structure. We use a dendrogram to structure a set of individual 
commodity markets into more meaningful clusters. Ideally, it comes up with well-known sectors, perhaps energy, precious metals 
and industrial metals. At the bottom of the visual representation in Exhibit 3 are the single data points that are joined in first clusters. 
For example, the model groups copper and aluminium into a mutual cluster of industrial metals, or gold and platinum into a cluster 
of precious metals. These two clusters are then joined to form a more general cluster of metals. Similarly, heating oil and crude oil are 
merged before being clustered together with gas oil to form an energy complex. The energy and metals clusters are then combined to 
form a cluster of commodities that are highly dependent on changes in the business cycle. The soft commodities - soybeans, soybean 
meal, corn and wheat - are structured into a separate node that only consists of agricultural products. Interestingly, natural gas forms 
and individual cluster, most likely because of seasonality factors that separate it from other energy commodities. 

Exhibit 3: Clustering the Investment Universe with Dendrograms 
Source: Aquila Capital Concepts GmbH

Case Study 1: Clustering the Investment Universe with Dendrograms



Artificial Intelligence - Chances and Challenges in Quantitative Asset ManagementQuarter 4 • 2018

15

The VIX Index measures market expectations for the volatility 
of the S&P 500 Index over the coming month, based on index 
option prices. Given that volatility can neither become negative 
nor grow boundlessly, theory suggests a mean reverting behavior. 
Additionally, the distribution of changes in volatility is commonly 
skewed, mimicking the fact that spikes in volatility often occur 
very quickly, while a reduction in volatility normally takes more 
time and tracks a bumpier road. 

Given that backdrop, we analyze the predictive power of two 
moving averages of past index movements for the future direction 
of the VIX Index based on a k-nearest neighbor classification 
algorithm. Exhibit 4 plots the values of the short moving average 
on the x-axis and the values of the long moving average on the 
y-axis. Conditional on the value of these two moving averages, 
the blue points reprpesent moments in time where the future 
VIX Index movement was negative, and the green points indicate 
future positive directional changes. while it is difficult to extract 
a meaningful interpretation from this scatter plot, a k-nearest 
neighbor analysis reveals further information. Based on this estimator, Exhibit 4 shows the decision boundaries for the two states of 
future directional movements in separate colors. The area colored in blue represents states where the two moving averages indicate 
falling VIX levels., whereas the red area stands for scenarios in which the two moving averages predict a rising VIX. Clearly, positive 
values for the moving averages are related to negative future VIX price movements, confirming a mean reverting behavior after an 
increase in volatility levels. The picture for negative moving average values is more ambiguous, overall upholding the thesis of mean 
reversion, but also showing some signs of momentum. That makes intuitive sense, as volatility tends to trend lower after a sudden 
spike. 

Exhibit 4: Analyzing the Behavior of the VIX Index with KNN 
Source: Aquila Capital Concepts GmbH

Case Study 2: Analyzing the Behavior of the VIX Index with KNN
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the model select relevant input signals on its own or access new 
data sources in order to extract additional information, for 
example, by clustering social media posts or news announcements 
in order to construct alternative sentiment indicators based on 
a bag-of-words or term frequency-inverse document frequency 
(TFIDF) algorithm.

Based on these forecasts, the portfolio construction or risk 
manage- ment engine calculates target positions, taking 
regulatory and internal restrictions into account. In this step, 
artificial intelligence methods may be helpful in improving 
estimates for input variables such as expected returns or the 
variance-covariance matrix for large portfolios in the context of 
limited historical data. This could, for example, be achieved by 
reducing the dimensionality of the dataset based on clustering 
algorithms such as a principal component analysis. Instead of 
optimizing the portfolio with respect to a predefined objective 
function and specific constraints, machine learning tools may 
also be asked to tweak the portfolio in a more general way. For 
instance, by dynamically weighting the portfolio components 
such that risk-adjusted returns as measured by Sharpe ratios 
or the ratio of average returns to maximum drawdown are 
maximized. Finally, enhanced scenario analysis tools may 
improve model validation and stress testing applications.

The trading engine finally translates target positions into effective 
market orders. This step is especially relevant for large asset 
managers, as an estimated two thirds of gains on trades are lost 
due to market impact costs when trading into and out of large 
position blocks. In this area, artificial intelligence may serve to 
obtain additional information from sparse historical data or 
help identify nonlinear relationships in order flow to calibrate 
trading algorithms based on both nonlinear regression tools and 
clustering algorithms.

In the previous section, we highlighted various steps along the 
value chain of a well-structured investment process that, in our 
view, are suitable for further enhancement by machine learning 
applications. Does that mean we are unconditional believers 
in the merits of artificial intelligence? Far from it! There are a 
number of challenges and limitations that are not necessarily new 
to quantitative investment managers, which may be aggravated by 
the flexibility of new techniques.

Artificial intelligence aims to extract relevant knowledge from 
possibly unstructured data on a self-learning basis. It works 
especially well for tasks with precisely defined rules and stable 
probability distributions, such as mastering demanding games 
like chess or Go. Machine learning tools also perform excellently 
in piloting self-driving cars, where the necessity to follow roads 
and traffic rules regulate the set of possible actions. However, the 
stochastic nature of financial markets with their lack of stable 
rules and probability distributions may challenge the validity 
of relationships that are learned from the past. Accordingly, 
models should always be applied to clearly defined problems and 
validated against sound theoretical assumptions.

Similarly, self-driving cars can be driven along the same roads 
as many times as is necessary to teach them all the relevant 
aspects of a journey and AlphaGo can play with itself until 
it perfectly masters the rules of the game. However, despite a 
seemingly abundant access to data, there is only one historical 
price trajectory for each financial market to train a model on. 
This limited data availability restricts the complexity of the 
artificial intelligence model that can be applied and, therefore, 
the flexibility of the model’s output when forecasting future price 
movements. This problem is further deteriorated by the fact that 
the vast majority of data for financial markets has only been 
collected recently. As a consequence, researchers should focus 
on parsimonious model structures and not be misled by the 
mightiness of artificial intelligence models to adaptively learn the 
past.

Next, machine learning models excel at identifying relationships 
in data that may be unrecognizable to the human eye by revealing 
complex correlation structures. Still, they lack the causal 
reasoning and imagination that would be necessary to anticipate 
events that have not happened in the same way many times 
before. Would a trading model based on artificial intelligence have 
been able to predict the currency peg break between the Euro and 
the Swiss franc brought about by the Swiss National Bank in early 
2015? Did quan- titative models foresee the taper announcement 
by the US Federal Reserve Bank in the spring of 2013? Most likely 
not. In a similar manner, machine learning algorithms may just 
find theories that are already well-known and proven. While 
this confirmation may add comfort, it may also just be a waste 
of time and money. So, despite increasing computer power and 

Exhibit 5: Challenges and Possible Remedies 
Source: Aquila Capital Concepts GmbH
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data availability, it is necessary to keep in mind that quantitative 
models remain a simplified transformation of the world and 
will only have forecasting ability that is limited to specific tasks. 
Additionally, the complexity of calibrating artificial models 
requires a diligent analysis as to where to allocate resources and 
model power most effectively.

Other more general potential limitations include future regulation 
and susceptibility to manipulation. While the former may limit 
the use of data due to calls to protect privacy rights or fears of 
market infrastructure instability caused by black box models 
and automated trading processes, the latter may, for example, 
threaten the validity of contaminated information retrieved from 
fake social media user accounts or blogs posted by manipulated 
chatbots. It is worth checking the likely future accessibility of a 
data source and the way it is comprised before basing investment 
models on it.

Conclusion

This research note is aimed at providing a framework for assess- 
ing the opportunities and challenges of artificial intelligence 
methods within a structured investment process. It highlights 
that machine learning tools, owing to their adaptivity and self-
learning capabilities, may add value along the entire value chain 
of an asset manager in two specific ways. First, by more effectively 
using currently available data based on algorithms that learn to 
reveal new, nonlinear relationships or by transforming data into 
representations with more interpretable meanings. Second, by 
embracing new data sources that provide additional information, 
for example, based on news flow and blog posts. However, the 
inherently flexible nature of machine learning methods is also 
their biggest challenge. It requires that the methods are put in the 
right context and thoughtfully applied so as to solve questions in 
a way that produces meaningful outcomes. It would be illusory 
to believe that artificial intelligence can develop a profitable 
investment rationale on its own. Accordingly, we are convinced 
that machine learning will most likely not turn out to be a holy 
grail, but that it will help quantitative investment managers in 
further improving their allocation processes. Nevertheless, the 
use of artificial intelligence in asset management is undoubtedly 
still at an early stage. This research note, consequently, provides 
evidence based on first experiences, but no final results. We are 
looking forward to an exciting future.
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This series explores some of the key portfolio 
considerations of investing into infrastructure. 
Our first paper focused on the growing area 
of infrastructure debt. This paper, the second 
in our series, takes a closer look at how 
infrastructure returns might perform under 
various economic scenarios, and in particular 
in a rising interest rate environment. We use 
public and private infrastructure indices from 
2004-2017 to help inform the analysis.

- In the current economic environment, 
solid GDP growth and increasing 
inflation expectations are putting 
pressure on central banks to raise 
interest rates.

- Although rising interest rates 
negatively impact infrastructure 
returns, faster GDP growth and 
rising inflation are both positive for 
infrastructure performance. We would 

therefore expect a moderate rise in 
interest rates to be largely offset by 
accelerating GDP growth or higher 
inflation. 

- Infrastructure returns in periods of 
rising real interest have historically 
been below average (-12% p.a. versus 
2004-17 average); however, returns 
remained positive at 10.1% p.a. 

- Infrastructure owners have been 
putting long-term facilities in place to 
lock-in low financing costs. This is a 
structural change from previous cycles 
that could mitigate the impact to the 
sector of rising real rates.

- Infrastructure is often referred to as 
a bond proxy. During 2004-2017, 
infrastructure performed best relative 
to listed equities when either GDP 
growth was below average or real 
interest rates were falling; this is also 
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when bond returns performed best.
- The bond-like features of infrastructure, combined with 

the yield pick-up versus fixed income, were key factors 
supporting the significant inflows into the asset class 
over the past decade. During 2004-17, listed equities 
outperformed infrastructure when real rates were 
rising or GDP growth was above average. Investors' 
appetite for additional infrastructure allocations in such 
environments could be reduced.      

Overview 

The global economy is experiencing a period of synchronized 
growth and inflation is picking-up; these trends, if continued, will 
result in continued tightening of monetary policy. In a Preqin 
survey of investment consultants covering infrastructure, rising 
interest rates ranked highest among their investment concerns. 

In this paper, we examine how infrastructure returns might 
respond in different economic environments. We access the 
potential impact on infrastructure investment by, firstly, 

identifying the key cashflow drivers by infrastructure sub-sector 
and evaluating how sensitive these drivers are to changing 
economic variables. 

Secondly, we analyze data from public and private markets to 
test how the asset class has performed historically under certain 
economic scenarios. Finally, we investigate investor sentiment 
towards the infrastructure asset class, and look at how capital 
inflows could be impacted under these scenarios. 

In the wake of the financial crisis central banks around the world 
cut interest rates to record lows; however, weaning the economy 
off low interest rates will not been straightforward. Two tailwinds 
are now supporting a tightening of monetary policy: strong GDP 
growth and increasing inflation expectations (see Exhibit 1 and 2).

Sovereign bonds yield have already begun to adjust upwards to 
reflect these trends (see Exhibit 3), and forecasts suggest further 
increases ahead, although rates should remain low by historical 
standards.

Exhibit 1: Strong Global GDP Growth in 2017 
Source: Oxford Economics, March 2018

Exhibit 2: Forecast for Higher Inflation 
Source: Oxford Economics, March 2018

Exhibit 3: G7 Bond Yields1 (nominal) (%) 
Source: Oxford Economics, March 2018
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In order to better understand the potential implications of rising 
interest rates for infrastructure investors, it is important to not 
just focus on nominal interest rates, but also on the components 
of nominal interest rates; i.e. the real interest rate and inflation 
expectations. 
 
Once adjusted for inflation, rate rise expectations become more 
muted (see Exhibit 4). Markets expect the Federal Reserve to 
raise rates three to four times in 2018; however, we would expect 
interest rate normalization to be more gradual in other regions.

How will infrastructure returns perform in a rising 
rate environment? 

This is not a straightforward question to answer. It depends on 
whether we refer to the performance of the cashflows, i.e. absolute 
performance or the attractiveness of the sector relative to other 
asset classes. We seek to provide some insights by applying a 
three-pronged approach: 
 

• Identify the cashflow drivers for each infrastructure 
sub-sector and observe how we believe these assets will 
perform under different economic scenarios, based on 
typical asset features and contractual structures;

• Analyze the historical performance of listed and 
unlisted infrastructure from 2004 to 2017 to see if our 
observations in step 1 can be corroborated through the 
data; and

• Evaluate the drivers behind the record investor appetite 
for infrastructure, and how elastic demand is to 
changing economic conditions.

Cashflow Drivers 

Rising interest rates seldom occur in isolation, and are typically 
a response to either strong GDP growth or inflation. We have set 
out below an illustration of how we would expect infrastructure 
cashflows to respond in such environments by infrastructure sub-
sector. 

Given the plethora of regulatory regimes across the world, we 
have simplified the analysis by focusing on a typical European 
asset in each sub-sector.

The impact of rising interest rates will ultimately depend on the 
capital structure of the investment, for example, the floating-
fixed ratio of its debt and the level of exposure to refinancing 
risk. As rates have been at record lows for a prolonged period, 
many infrastructure owners have already put in place long-term 
financings to lock in lower rates. This should help mitigate the 
performance impact of the infrastructure sector from rising rates. 

As illustrated below, rising inflation should increase revenues 
in most sectors, especially utilities and social infrastructure. 
Transportation assets should benefit most in a rising GDP growth 
environment.

The illustration below demonstrates the need to consider interest 
rates, inflation and GDP growth in their totality in order to 
understand the impact of rising interest rates. In the current 
environment where inflation and GDP growth are expect to 
increase, and capital structures have been de-risking, we expect 
the impact of rising interest rates on the infrastructure sector to 
be marginal.

Exhibit 4: Real Interest Rates (%) 
Source: Bloomberg, Oxford Economics, March 2018; historical data based on 10-year swap rates; forecast based on 10-year 
forward rates; Inflation = Consumer Price Inflation
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Analysis of Historical Performance (2004-2017)

Infrastructure data

The issues around the quality of infrastructure data are well 
documented. We set out the detailed sources used in the analysis 
in the Appendix. For listed infrastructure, we use the Dow 
Jones Brookfield Global Infrastructure Index and its sub-sector 
indices; however, we note that the index has a higher proportion 
of transportation and telecommunication assets than we would 
expect to see in a typical unlisted infrastructure portfolio. 

We, therefore, do not provide a comparison of the performance 
between listed and unlisted infrastructure. Nonetheless, the 
results of how both listed and unlisted infrastructure respond 
under economic conditions, both on an absolute return level and 
relative to listed equities, provide valuable insight into the return 
drivers for the asset class.

Our analysis of the infrastructure assets class focuses on three 
variables: (1) GDP growth; (2) inflation and (3) interest rates. 
For each variable we chart the returns for each asset class (in 
columns), and also mark the average growth rate (2004-2017) to 
show the relative impact of each variable on the asset class.

Infrastructure returns in above/below average2 GDP growth 
environments

Above average GDP growth
Exhibit 5a shows listed and unlisted infrastructure returned 14.4% 
p.a. and 12.9% p.a., respectively, in above average GDP growth 
environments, among the highest absolute values under all 
economic scenarios tested (see Appendix).

Listed equities also performed strongly (14.8% p.a. vs. average of 
8.5% p.a.) with returns of 74% above average annual rates, and 
comparatively better than listed and unlisted infrastructure with 
improvements of 25% and 32%, respectively. 

Below average GDP growth
Conversely, absolute returns for infrastructure ranked lowest in 
environments where GDP growth was below average (see Exhibit 
5b).

However, relative to listed equities, both listed (1.3% p.a.) and 
unlisted infrastructure (-1.4% p.a.) significantly outperformed 
listed equities (-12.6% p.a.) in low GDP growth rate 
environments.  

Exhibit 5a: GDP growth above average3 
Source: Oxford Economics, March 2018

Exhibit 5b: GDP Growth Below Average 
Source: Oxford Economics, March 2018
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Exhibit 6a: Inflation4 Above Average 
Source: Oxford Economics, March 2018

Exhibit 6b: Inflation Below Average 
Source: Oxford Economics, March 2018

Infrastructure returns in high/low inflation environments

The correlation between infrastructure returns and inflation is 
relatively weak and does not appear to have a meaningful impact 
on absolute returns.

Given revenues are contractually linked to inflation for many 
infrastructure assets, the results were somewhat counter-intuitive. 

We believe this is due to the timing impact of inflation. 
Where contractual and regulatory mechanisms exist within 
infrastructure assets, most adjust for inflation at the end of the 
year/with a year's lag. Therefore, we adjusted the test by lagging 
earnings by one year. This resulted in a stronger correlation and 
the results better reflect our understanding of how the asset class 
should behave (see Exhibits 7a and 7b).

Above average inflation 
Absolute returns for listed (18.9% p.a.) and unlisted infrastructure 
(14.4% p.a.) when inflation was above average ranked highest out 
of the scenarios that we tested (see Appendix).  
Listed equities also performed well during high inflation periods 
(14.3% p.a.), so no material outperformance was noted.

Below average inflation  
When inflation was below average, both infrastructure and 
equities returned significantly below average; however, on a 
relative basis, infrastructure outperformed equities in a low 
inflation environment.

Exhibit 7a: Inflation Above Average (1-year lag) 
Source: Oxford Economics, March 2018

Exhibit 7b: Inflation Below Average (1-year lag) 
Source: Oxford Economics, March 2018
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Infrastructure returns in rising/falling real interest rate5 
environments

Rising real interest rates 
On a nominal basis, returns for both listed and unlisted 
infrastructure performed better than their average. As discussed 
in the introduction, nominal interest rates typically rise as a 
response to faster GDP growth or inflation, both of which are 
positive for infrastructure returns.

Returns for listed infrastructure when real rates were rising were 
10.1% p.a. (12% p.a. below average returns) whereas listed equities 
returns were 10.4% p.a. (22% p.a. above average returns).

Falling real interest rates
Listed infrastructure returned 12.9% p.a. (vs. average of 11.5% p.a. 
or 12% above average) in periods of falling real rates, a significant 
outperformance versus listed equities which performed 31% p.a. 
below average. 

This outperformance reflects the benefit of either falling real rates 
or rising inflation on infrastructure investments. The positive 
impact of falling real rates reflect the fact that infrastructure asset 
are typically highly levered.

Observations

Infrastructure performs very well in falling real interest rate 
environments; however, returns for listed infrastructure in periods 
where real rates were rising were still positive with 10.1% (vs. 
average of 11.5%). The interest rate scenario was the only scenario 
tested where listed and unlisted infrastructure behaved materially 
differently. This is potentially due to different country exposures 
of the listed and unlisted indices.

The impact of interest rates on infrastructure depends on the 
capital structure of the investment. Given the prolonged low 
interest rates environment, the trend has been for infrastructure 
owners to de-risk the capital structure by putting in place long-
term facilities to lock-in low rates. As a result, the performance 
impact of rising real rates on infrastructure could be very different 
from historical cycles. 

Additionally, unlisted infrastructure valuations may be less 
impacted by the higher increasing interest rates as independent 
infrastructure valuations tend to use a "normalized" rate to adjust 
for ultra-low rates. 

Exhibit 8a: Rising Real Interest Rates (%) 
Source: Oxford Economics, March 2018

Exhibit 8b; Falling Real Interest Rates (%) 
Source: Oxford Economics, March 2018



Infrastruture and the EconomyQuarter 4 • 2018

25

Key takeaways from historical performance analysis 

GDP growth
On an absolute basis, infrastructure performed best in high 
GDP growth environments; however, relative to listed equities, it 
performed best in low GDP growth environments.

Inflation
Infrastructure performs well in periods of high inflation 
(assuming a lag), demonstrating that the asset class can provide 
protection against rising inflation.

Interest rates
Infrastructure performed well when real rates were falling, owing 
to the leverage inherent at asset level, and inflation protection.

These takeaways support the earlier observations in Section 1 
around how we would expect infrastructure assets to behave 
based on asset features and contractual structures, i.e. strong 
correlation with rising GDP growth and inflation, but to be 
negatively impacted by real rates rises.

Attractiveness of the Asset Class

Infrastructure is often referred to as a bond proxy, and the 
performance of the asset class through the cycle may help to 
explain this: bonds and infrastructure both performed well 
relative to equities in periods of low GDP growth and falling rates 
environments (see Appendix).

The infrastructure asset class continued to receive strong 
new inflows in 2017 (see Exhibit 9). The bond-like features of 
infrastructure, combined with the yield pick-up versus fixed 
income, were key factors supporting the strong inflows into the 
asset class over the past decade.

While investment consultants are worried about interest rates, the 
attractiveness of infrastructure for investors is still high with 90%  
of investors expecting to deploy at least the same capital over the 
next 12 months; 93% of investors surveyed felt infrastructure had 
met or exceeded their expectations, a large increase from previous 
years. 

Conclusion

Overall, we expect nominal interest rates to increase as economies 
finally recover from the global financial crisis; however, the 
process should be gradual and real rate increases should be more 
muted.

The revenue structure for a typical infrastructure asset should 
respond to increasing GDP growth and inflation. This is also 
shown in the historical data (2004-2017), where GDP growth and 
inflation (with a lag) are strongly correlated with infrastructure 
returns. We would threfore expect the absolute performance of 
infrastructure to be robust in such an environment.

Investor sentiment towards the asset class is positive and  
infrastructure will continue to play an important part in 
diversifing investors' portfolios. Future allocations to the asset 
class will ultimately be determined by the realtive performance of 
infrastructure to listed equities and other asset classes.

Exhibit 9: Significant Flows into Infrastructure 
Source: Prequin, 2018

Endnotes
1. 10-year bond yield for G7 countries equally weighted.

2. Average real GDP (Q1 2004 to Q3 2007) for G7 countries, 
equally weighted.

3. Weighted average GDP for G7 countries from Q1 2004-
Q3 2007. Asset class sources are detailed in Appendix.

4. Inflation is the G7 weighted average Consumer Price 
Inflation (CPI). 

5. Real interest rates uses the G7 weighted 10-year bond 
yield and subtracts inflation (CPI).
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Defined contribution (DC) plans are 
increasingly becoming the primary retirement 
vehicles for many workers. These plans 
allow participants to defer income on a 
tax-advantaged basis through retirement. 
According to Willis Towers Watson’s 2017 
Defined Contribution Plan Sponsor Survey, 
81% of sponsors offer only a DC plan to new 
hires. This is a shift from the original intent of 
DC plans as a supplement to the more secure 
defined benefit (DB) plans, which provide a 
specified benefit at retirement regardless of 
how the underlying plan investments perform 
as the employer absorbs gains and losses. 
With DC plan accounts, participants keep the 
investment earnings and absorb the investment 
losses. This change creates new retirement 
risks for U.S. workers. Consequently, DC plans 
require sponsors to invest more resources 
to assist participants in achieving successful 
retirement outcomes. Now more than ever, DC 
plans have wide-reaching implications on the 
retirement readiness of participants. 

The migration from DB to DC plans shifts 
the investment risk and reward from the 
sponsor to the participant. With this changing 
responsibility, it is important to port the 
best practices from DB plans over to the 
DC marketplace. This has historically been 
a challenge on the investment side as DC 
participants determine which underlying 
funds and investment managers to select to 
meet their objectives, often resulting in money 
moving in and out of funds daily. 

DB plans, on the other hand, have sponsor-
directed investments where managers are hired 
to achieve long-term objectives with less day-
to-day cash movement. As such, DB plans have 
been able to invest in alternative investments, 
which offer exposure to assets that can produce 
more attractive returns while diversifying the 
risk from public equities (direct ownership 
in public companies) and fixed income (debt 
contracts from companies and governments); 
however, alternative investments also 
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come with complexities that have been historically difficult to 
implement in DC plans, such as less liquidity (ability to convert 
securities to cash) and less frequent pricing.

Corporate DB plans outperformed DC plans by an average of 70 
basis points1 (bps) net of fees per year between 1990 and 2012.2 
For the 10 years ended in 2016, DB plans saw annualized net 
returns of 5.4% compared with DC plans’ annualized net returns 
of 4.9%, for a net return difference of approximately 
50 bps.3 Much of this dispersion is a result of asset allocation.

As of 2016, the largest corporate pension plans in the Fortune 
1000 (assets greater than $2.1 billion) held average allocations of 
4.2% to hedge funds, 3.4% to private equity, 3.0% to real estate 
and 3.6% to “other” asset classes.4 That is almost 15% on average 
in securities other than equities, bonds and cash. Furthermore, 
public pensions allocate even more to alternative investments 
(approximately 25%) according to the National Association of 
State Retirement Administrators.5

DC plan investors have relied primarily on investment vehicles 
that allow for daily liquidity — which translates to mostly publicly 
traded equities and fixed income. Entering 2018, all-time highs 
were being achieved in the equity market almost daily. Equities 
have increased in value by over 300% since the financial crisis 
of 2007 to 2008. The key for plan sponsors is to look ahead to 
better protect their participant portfolios against the inevitable 
drawdown that always occurs when the equity markets turn the 
other way.

While the construct of DC plans has not changed over the 
years, what has changed are the typical investments utilized by 
participants, specifically, target date funds (TDFs). TDFs aim 
to help participants through the somewhat daunting task of 
determining which asset classes and managers to allocate to by 
creating portfolios that include multiple asset classes, labeled by a 
participant’s intended year of retirement.

For example, a participant who plans to retire in the year 2030 
can invest 100% of his or her assets in the “2030 fund,” which 
consists of a mix of equities, bonds and potentially other 
asset classes whose mix changes to lower the risk level as the 
participant approaches retirement. Given that the participant 
does not need to make decisions about the composition of 
the TDF portfolio itself, TDFs represent a unique vehicle to 
potentially access the alternative strategies that have long 
benefitted DB plans.

This paper examines:

• The growing use of TDFs in DC plans
• How the use of alternative investments such as private 

equity, real estate and hedge funds can provide value to 
TDF solutions

• How TDFs can manage the liquidity, rebalancing and 
cash flows to accommodate these kinds of investments

• How allocations to these different asset classes affect 
projected outcomes when compared with a traditional 
TDF asset allocation

We conclude that advancements in the capabilities of DC plan 
sponsors and providers now make significant
investment portfolio construction advancements possible.

Progress Made in Plan Design and Communication, 
but Enhancing Investment Opportunities Remains 
Critical

Plan sponsors have prioritized actions intended to improve 
participation in their DC plans in recent years, and the results 
have been positive and dramatic:6

• Plan design changes to encourage saving using auto-
enrollment, auto-escalation, and new or revised employer 
matching contributions have increased plan participation 
rates and encouraged higher savings levels.
• 73% of sponsors auto-enrolled versus 52% in 2009 with 

plan participation of 90% versus 68% for those who do 
not auto-enroll.

• 60% of sponsors provide an auto-escalation feature in 
their DC plan, up from 54% in 2014.

• The expansion of Roth 401(k)s in 2017 to 70% of sponsors 
versus 46% in 2012 has provided participants with the 
ability to save for retirement on either a pre- or post-tax 
basis.

• More engaging communication, education and outreach 
efforts have helped participants take better advantage of 
the benefits offered.

• Many continue to simplify their investment fund menus 
allowing participants to better assess their options and 
make better decisions.
• 42% of sponsors streamlined their lineups over the 

past three years versus 18% that added options to their 
lineups.

• In 2017, only 15% of sponsors offered 20 or more 
options in their plan lineups versus 32% in 2010.

Nevertheless, increasing plan participation is only one of the 
ways to improve retirement income outcomes. Another perhaps 
even more important step is improving the performance of the 
underlying investments. The use of alternatives in DB plans is an 
investment practice that should be considered in today’s DC plans, 
specifically in TDFs.

Growth of TDF Adoption in DC Plans: Building 
Better Portfolios

Many of the trends in DC plans revolve around the default 
investment for participant assets when the participant has failed 
to indicate where he or she would like to invest. Plan sponsors 
subject to the Employee Retirement Income Security Act of 1974 
(ERISA) and utilizing a qualified default investment alternative 
(QDIA) as the default investment receive safe harbor protection 
for the investment decision from the U.S. Department of Labor.

Since the passage of the Pension Protection Act of 2006, there 
have been increasing flows into the default investments in plans 
that auto-enroll their employee populations.7 Increasing auto-
enrollment leads to increasing numbers of participants who do 
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not actively provide investment direction, and those assets tend 
to go to TDFs. In 2017, 93% of retirement plan QDIAs were TDFs 
versus 64% in 2009.8

Additionally, flows have been incredibly stable as TDF investors 
are often defaulted into the funds and do not reallocate their DC 
investments. Estimated flows have been strongly positive over 
the last 10 years not only at the total target date industry level 
but also in individual funds. For example, in 2017 all funds prior 
to retirement (2020 funds and those later dated) saw positive 
estimated flows while the in-retirement funds saw outflows.9 
Because of this combination, 49% of new contributions into DC 
plans are being invested into TDFs compared with just 8% in 
2007.10 While there may be sponsor-directed flows from target 
date funds, as in the shift from active to passive over the past few 
years, participant allocations have been very stable.

The growing popularity of TDFs presents the opportunity to build 
better portfolios within the TDF construct utilizing a custom 
approach. To be clear, alternative asset classes can potentially 
be utilized in the pre-packaged TDFs offered by asset managers 
in the marketplace today, but for the most part industry-wide 
usage of alternatives  has  been very limited because those asset 
managers do not have the internal expertise with alternatives. 
Therefore, if a sponsor wants to add exposure to alternatives 
today, building custom funds is the most effective approach.

Willis Towers Watson’s 2017 Defined Contribution Plan Sponsor 
Survey found that custom implementations were increasing in 
the large plan market, with 38% of plans $5 billion or greater 
offering custom TDFs and 66% of plans offering custom core 
funds. This trend is partially due to improved technology and plan 
administrator capabilities in implementing custom funds, giving 
sponsors higher confidence in DC service providers’ abilities to 
administer portfolios that include alternatives.

Range of Retirement Outcomes in a Typical TDF

For this analysis, the baseline consists of a passively implemented 
glide path with a typical risk level and de-risking path often 
seen in off-the-shelf implementations.11 The glide path is a 
description of how the various funds that make up a target date 
product alter their asset allocation over time, moving from 
riskier assets focused on growth for younger participants into 
lower risk assets focused on income and capital preservation as 
retirement approaches. The glide path in this analysis consists of 
a consensus of 21 fund families that offer target date products to 
institutional clients.12 The building blocks in the baseline include 
public equities (both U.S. and non-U.S.), real estate investment 
trusts (REITs), commodities, aggregate bonds, treasury inflation-
protected securities (TIPS) and cash.

The glide path begins with approximately 91% of total assets 
categorized as “return-seeking.” These are assets meant to generate 
return as opposed to those designed to lessen volatility of returns, 
and they consist of public equities, REITs and commodities in 
the baseline. The return-seeking allocation has decreased to 64% 
by 10 years to retirement, and to 45% at retirement, showing a 
consensus that material allocations to riskier assets (relative to 
risk-reducing asset classes) are still appropriate at retirement to 
support the long-term spending horizon in retirement. Exhibit 1 
is a visual representation of the baseline glide path.

We also determined representative demographic and plan design 
information to model a “typical” DC participant. The modeled 
participant begins saving in the plan at age 25 with a salary of 
approximately $51,000.13 Salary trends upward at inflation plus 2% 
through mid-career at which point the participant receives only 
cost of living adjustments through retirement. The participant 
saves 4.0% of salary when entering the plan, trending to 6.5% at 

Exhibit 1: Baseline Glide Path
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mid-career and 7.5% at late career.14 The assumed employer match 
is 50% of the first 6% contributed to the plan,15 and the assumed 
expected retirement age is 65.

As mentioned previously, the baseline glide path retains material 
exposure to growth assets at the point of retirement given that 
participants may remain invested in the TDFs and utilize their 
assets to generate lifetime income in retirement. As such, the 
typical TDF investor has a wide distribution of potential outcomes 
at retirement.

Retirement success is measured as the ability to create a stream of 
income in retirement through accumulating assets over a working 
career while invested in the baseline glide path. One example 
of how this can be accomplished is by converting simulated DC 
balances at retirement into inflation-adjusted lifetime annuities.

Exhibit 2 shows the amount of income that can be generated by 
converting a full-career employee’s DC balance into a stream 
of income at retirement. In very bad scenarios (5th percentile) 
the DC plan may replace $21,200 or less per $100,000 of pre-
retirement annual wages; in very good scenarios (75th percentile) 
it may replace $77,000 or more, but the expected outcome (50th 
percentile) is $53,000. This again highlights the shift in risk 
from sponsor to participant when moving from DB to DC. For 
example, certain DB plans provide retirement benefits based on 
factors such as ending salary and years of service. To illustrate, 
consider a DB plan that provides a benefit of 1.4% X (salary at 
retirement) X (years of service). If this participant worked for 35 
years and had a final salary of $100,000, she would receive $49,000 
per year in retirement regardless of how markets performed. 
Contrast this to the volatility in the potential DC outcomes and it 
is clear that any improvements to add stability to those outcomes 
is beneficial.

The retirement incomes were developed first by simulating a 
participant’s working life over 5,000 paths. In each path, the full-
career employee contributes to the plan, and other key variables 
fluctuate around their expected values such as salary growth, 
market returns and inflation. At retirement, the participant has 
5,000 unique ending DC balances, which are converted into 
annuities. The annuity conversion factor is based on simulated 
interest rates and assumes a 3% annual inflation adjustment.

Expanding Opportunities, Reducing Complexity 

The volatility in results is one reason DC sponsors, consultants 
and providers have focused heavily on the adoption of retirement 
income solutions in recent years to provide investment options 

and vehicles that can directly address the risk of poor outcomes by 
creating an income floor. Cost, complexity, portability, operational 
challenges and regulatory uncertainty are just some of the reasons 
retirement income remains a slow-moving trend, so improving 
investment efficiency by utilizing an expanded opportunity set 
in portfolio construction is an alternative route to improve the 
full distribution of outcomes (both median and downside). The 
growth of TDFs presents a unique opportunity to evolve the 
underlying building blocks within the TDF structure without 
increasing complexity for DC participants.

We explored whether including alternative investments within 
the TDF structure could not only improve median results but 
also narrow the distribution of outcomes. We note that our 
expectation would be that upside scenarios are lower under some 
of these alternative implementations given that public equities 
have relatively high upside potential. Foregoing strong upside 
results (e.g., when equities strongly outperform all other classes) 
to improve downside results is a reasonable objective given the 
evolving role of DC plans as primary retirement vehicles.

Including Alternative Investments Can Improve Retirement 
Income

When testing the potential inclusion of alternative investments in 
a TDF, we utilize the baseline glide path results discussed on the 
prior page as a benchmark. Our objective was to assess the use of 
alternatives in TDF structures not only directionally but also in 
terms of magnitude.

Adding Private Equity to the Glide Path

 We start by considering the addition of private equity investments 
in the target date glide path. Understanding the characteristics of 
the alternative asset categories considered is critical as it informs 
where to source the assets for the strategic alternative allocation. 
For example, assets may come from all return-seeking assets, all 
risk-reducing assets, specific asset categories or a combination. 
The decision on where to source assets from is a function of the 
total fund objective and the purpose of adding the alternative 
investments.

While private equity does provide some diversification, it 
primarily seeks long-term outperformance versus public equity, 
and as such the private equity allocation is sourced directly from 
public equities. Exhibit 3 on the following page shows two glide 
paths utilizing private equity in their strategic allocations. The 
more conservative of the two begins with 10% of the public equity 
allocation invested in private equity, trending to 0% at retirement. 

Annual inflation-adjusted retirement income per $100,00 in pre-retirement annual wages

75th percentile $77,000

50th percentile $53,000

25th percentile $36,300

5th percentile $21,200

Exhibit 2: Distribution of Potential Retirement Income for a Full-career Employee
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The second glide path starts with 20% of the public equity 
allocation in private equity, trending to 10% at retirement and 0% 
by 10 years post-retirement.

The expected performance differential between the best- 
performing and average private equity managers is wider than in 
many other categories, and by its nature private equity is
an asset class that would be actively implemented. Oversight and 
management of a private equity portfolio may be handled by the 
plan sponsor or with the assistance of an external partner; for 
this analysis, we assumed the implementation of high-skill/high-
conviction managers. The active management component and 
the nature of the asset class also lead to higher fees. A typical fee 
structure includes a management fee charged on all committed 
capital in the range of 1.5% to 2.0% as well as a performance fee. 
Sponsors should be aware of these higher fees but should also 
note that the value received for fees — the net of fee results — is 
more relevant.

Implementing a private equity strategy within the TDF with 
high-skilled managers over a long time horizon improves the 
entire distribution of accumulation metrics. The ability to shift the 
distribution comes from broadening the investment opportunity 
set to include higher returning investments, which take advantage 
of participants’ ability to bear investment and illiquidity risk. 
Younger participants are able to withstand the additional 
volatility of higher private equity weights given their long time 
horizons (low financial capital relative to human capital, or future 
earnings). As participants age the relative weighting to private 
equity decreases because market risk becomes a larger concern 
when participants transition into the retirement spending phase. 
These results, as with all of our analyses, assume that when 
participants experience large drawdowns in their accounts in any 
one period, they will remain in the TDF and not transfer assets 
out at an inopportune time. These behavioral assumptions are 
supported by data on how participants act when they are invested 
in TDFs (often as defaulters in auto-enrollment scenarios) where 
money tends to be “sticky.”

Exhibit 3: Percentage of Total Return-seeking Assets (Adding Private Equity)

Annual inflation-adjusted retirement income per $100,00 in pre-retirement annual wages

Baseline Real estate - conservative Real estate - moderate

75th percentile $77,000 $82,000 $88,400

50th percentile $53,000 $56,100 $59,700

25th percentile $36,300 $38,400 $41,100

5th percentile $21,200 $22,400 $23,700

Exhibit 4: Distribution of Potential Retirement Income for a Full-career Employee
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Exhibit 4 shows that a full-career employee retiring with $100,000 
in pre-retirement annual wages could be expected to have DC 
savings that would allow him or her to convert that DC balance 
into a $53,000 inflation-adjusted annuity using the baseline glide 
path. Implementing private equity at conservative and more 
moderate weights increases median (50th percentile) retirement 
income by 6% ($3,100) and 13% ($6,700), or $56,100 and $59,700 
versus $53,000, while the downside (5th percentile) results are 
also improved by 6% ($1,200) and 12% ($2,500), or $22,400 and 
$23,700 versus $21,200, respectively, from the baseline.

Adding Core Real Estate to the Glide Path

Unlike private equity, which seeks to enhance expected returns, 
real estate offers diversification and downside protection. 
Therefore, unlike private equity, which is sourced from public 
equity allocations, real estate is sourced from both return-seeking 
and risk-reducing allocations. Core real estate offers both an 
income and capital appreciation component, and when sourced 

from the total portfolio it may be expected to reduce risk without 
a commensurate decrease in expected return.
As shown in Exhibit 5, the two glide paths tested were a more 
conservative implementation that allocated 5% of total
assets to real estate, trending to 0% at retirement, and a more 
moderate allocation of 10% of assets, trending to 5% at and 
through retirement. The return-seeking and risk-reducing 
allocations were reduced pro rata in each of the scenarios.

Exhibit 6 shows that for a full-career employee, implementing 
real estate at conservative and more moderate weights leads to 
downside improvements of 2% ($400) and 3% ($600), or $21,600 
and $21,800 versus $21,200, in retirement income for a participant 
with $100,000 in pre-retirement annual wages. The “cost” of this 
is a similarly modest reduction in median results. The takeaway is 
that over long time horizons implementing real estate is expected 
to have larger risk-reduction benefits (both in an absolute sense 
and more so in a relative sense) than reductions in expected case.

Exhibit 5: Percentage of Total Return-seeking Assets (Adding Real Estate)

Annual inflation-adjusted retirement income per $100,00 in pre-retirement annual wages

Baseline Private equity - conservative Private equity - moderate

75th percentile $77,000 $75,900 $74,500

50th percentile $53,000 $52,700 $52,600

25th percentile $36,300 $36,600 $37,000

5th percentile $21,200 $21,600 $21,800

Exhibit 6: Distribution of Potential Retirement Income for a Full-career Employee
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Adding Hedge Funds to the Glide Path

Hedge fund strategies, by definition, include a broad opportunity 
set that may include both equity and fixed-income instruments. 
As such, we source the hedge fund allocation from both return-
seeking and risk-reducing assets (similarly to how real estate was 
handled). Similar to private equity, the expected performance 
differential between the best-performing and average managers 
is relatively wide, and a hedge fund portfolio must be actively 
implemented. As such, we assumed the implementation of high-
skill/high-conviction managers.

While we would similarly expect improved net-of-fee 
performance, the active management component and esoteric 
strategies used within hedge funds also lead to higher fees. A 
typical fee structure, like in private equity, includes a management 
fee in the range of 1.5% to 2.0% as well as a performance fee. 
Total fees can be managed through including some lower cost 
alternative beta16 strategies in the implementation.

A skilled hedge fund portfolio can be implemented with higher 
liquidity than some of the other strategies we’ve discussed thus far, 
so strategic weights can be higher while still retaining the ability 
to manage the fund both in normal and stressed time periods. As 
shown in Exhibit 7, the conservative hedge fund implementation 
starts at 10% of the total fund and transitions to 5% at retirement, 
while the moderate implementation starts at 20% of the total fund 
and transitions to 15%. The return-seeking and risk-reducing 
allocations were reduced pro rata in each of the scenarios.

The nature of the underlying assets can have a material impact 
on results, so we again use our income replacement framework 
to evaluate these alternatives. While maintaining a portfolio of 
hedge fund managers requires heightened governance related to 
manager oversight and implementation, doing so successfully 
can improve the total distribution of outcomes during the 
accumulation phase.
 
As shown in Exhibit 8, on the following page for a full-career 
employee, implementing hedge funds at conservative and more 
moderate weights increases median (50th percentile) retirement 
income by 2% ($900) and 4% ($2,000), or $53,900 and $55,000 
versus $53,000, while the downside (5th percentile) results are 
also improved by 4% ($800) and 8% ($1,700), or $22,000 and 
$22,900 versus $21,200, respectively, from the baseline.

While the previous examples look attractive in isolation, we now 
turn to considering how these strategies contribute to a diversified 
implementation that includes allocations to all these assets. Not 
only do these alternative asset classes provide diversification 
or differentiated return drivers relative to equities and fixed 
income, but they also provide attractive cross-correlation benefits 
when viewed in combination with each other (meaning they 
outperform and underperform at different times from one 
another). The next section examines the impact on results of 
implementing a diversified portfolio including alternative assets.

Exhibit 7: Percentage of Total Return-Seeking Assets (Adding Hedge Funds)
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Annual inflation-adjusted retirement income per $100,00 in pre-retirement annual wages

Baseline Hedge funds-conservative Hedge funds - moderate

75th percentile $77,000 $79,200 $81,200

50th percentile $53,000 $53,900 $55,000

25th percentile $36,300 $37,800 $38,700

5th percentile $21,200 $22,000 $22,900

Exhibit 8: Distribution of Potential Retirement Income for a Full-Career Employee

Exhibit 9: Diversified Glide Path

Adding a Combination of Diversifying Investments to the 
Glide Path

Exhibits 9 and 10 review a diversified implementation that 
utilizes alternative asset classes to a higher degree than any of the 
alternative glide paths previously reviewed. From a diversification 
of returns perspective, the total diversified portfolio is expected to 
have lower risk than some of the individual asset class glide paths 
considered in prior sections.

The diversified glide path starts at 97% return-seeking assets 
and trends to 63% at retirement versus 91% trending to 45% 
for the baseline. It may appear the diversified glide path is 
materially riskier than the baseline given that the glide path holds 
approximately 18% more return-seeking assets at retirement; 
however, the diversified portfolio holds only 33% in public 
equities (38% total when considering private equity as well) versus 
42% for the baseline. This suggests potentially lower market risk 
for the diversified glide path, which was the main driver of results 
in recent stressed market environments (e.g., global financial 
crisis, dot-com bubble burst).

With the objective in mind of creating similar risk portfolios to 
the baseline, we produced a diversified glide path that improves 
median (50th percentile) retirement income by approximately 
17% ($9,200) ($62,200 versus $53,000) for a full-career employee 
as shown in Exhibit 11, on the following page. The downside 
outcome (5th percentile) was also improved by 11% ($2,300) as 
the diversified glide path produced $23,500 in retirement income 
versus $21,200 for the baseline.
 
While the portfolios were constructed to be of similar risk along 
the glide path, the increased diversification provides risk benefits 
over time versus the baseline. While diversification is utilized 
marginally in the products offered today, there is still a lot of 
room to enhance DC participant outcomes through greater usage 
of alternative investments.
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Exhibit 10: Percentage of Total Return-Seeking Assets

Exhibit 11: Distribution of Potential Retirement Income for a Full-career Employee

Annual inflation-adjusted retirement income per $100,00 in pre-retirement annual wages

Baseline With private equity With real estate With hedge funds Diversified glide path

75th percentile $77,000 $88,400 $74,500 $81,200 $93,900

50th percentile $53,000 $59,700 $52,600 $55,000 $62,200

25th percentile $36,300 $41,100 $37,000 $38,700 $41,900

5th percentile $21,200 $23,700 $21,800 $22,900 $23,500

Adding Alternatives Boosts Long-Term Retirement 
Spending

Several emerging trends in the marketplace may lead to more 
participants staying in DC plans post-retirement in the future, 
including:

• Potential regulations redefining fiduciary roles and 
responsibilities, though the proposed rules remain in a 
state of flux

• Plan sponsor focus on retirement readiness
• Benefits of maintaining scale and institutional buying 

power

As such, long-term retirement spending metrics were tested to 
assess how well the alternative glide path constructions support 
retirement spending relative to the baseline glide path.

We utilized inflation-adjusted spending rules to assess the 
probability of asset depletion over longer-term retirement 

spending horizons. Specifically, we assume that at retirement, a 
participant takes his or her accumulated balance and spends a 
certain percentage in the first year. Each subsequent year, that 
amount is increased for realized inflation so the participant’s 
retirement spending profile assumes constant spending in real 
(inflation-adjusted) terms.

A typical retirement spending heuristic is a 4% spending rule, 
which was reviewed along with a more aggressive 5% spending 
rule. In each of these scenarios, the spending amount plus 
inflation serves as a hurdle rate for the investments to avoid 
erosion of the principal balance over time. The objective is 
to support lifetime retirement spending, so some erosion of 
principal over time is acceptable as long as assets remain positive.

When reviewing the likelihood of retirement success, we note 
the diversified glide path outcomes are improved over any of the 
alternative asset classes used in isolation. As shown in Exhibit 12, 
on the following page, the single alternative asset class scenario 
that offered the best long-term results was hedge funds, though 
each alternative in isolation offered improvements over the 



The Evolution of Target Date Funds: Using Alternatives to Improve Retirement Plan OutcomesQuarter 4 • 2018

37

Number of years 
after retirement

Baseline With private equity Wth real estate With hedge funds Diversified glide path

15 years 100% 100% 100% 100% 100%

20 years 99% 99% 99% 99% 99%
25 years 92% 93% 93% 95% 96%

30 years 80% 82% 81% 86% 89%
15 years 99% 100% 100% 100% 100%
20 years 89% 90% 90% 93% 94%
25 years 66% 68% 67% 73% 78%
30 years 45% 47% 46% 53% 60%

Probability of having positive assets under various spending levels and time horizons in retirement

4% spending

5% spending

Exhibit 12

baseline. At a 4% spending level, all glide paths offered high 
probabilities of success over shorter time horizons, but over longer 
time horizons the diversified glide path offered probabilities of 
success between 4% and 9% better than the baseline. With a more 
aggressive 5% spending rate, the diversified glide path offers a 5% 
higher probability of success than the baseline over a relatively 
short 20-year retirement spending horizon. Over longer-term 25- 
and 30-year horizons, the diversified glide path outperforms by 
12% and 15% respectively.

The diversified glide path performed well relative to the baseline 
over long-term retirement spending horizons, but DC plans 
support broad populations with varying objectives, so one might 
ask how participants who roll their money out of the plan may be 
impacted. As such, sponsors will want to review not only long-
term success metrics but also shorter-term metrics given that 
certain participants will withdraw their full balances from the 
plan at or shortly after the point of retirement.

Adding Alternatives Can Mitigate Short-Term Risks 
Near Retirement

As we discussed previously, TDFs are designed based on 
assumptions about participant behavior, typically assuming 
participants will remain invested post-retirement (particularly 
for “through” glide paths, which continue to de-risk post- 
retirement). In reality, many participants do not remain in the DC 
plan post-retirement, either rolling over to an outside account or 
cashing out.

Our goal in this section is to determine how a custom TDF 
allocation and glide path that includes alternative investments 
needs to be adjusted to reflect this reality. To assess the magnitude 
of these risks we examine several metrics, including expected 
and downside returns at and through retirement, the probability 
and magnitude of real return shocks (i.e., loss of a participant’s 
purchasing power) at retirement, and the likelihood of multiple 
years of poor investment results approaching retirement. We look 
at the impact of adding each alternative asset class in isolation and 
in combination. We note that the diversified glide path utilizes all 

these asset classes strategically in an attempt to increase portfolio 
efficiency at a comparable risk level, specifically, by earning more 
return for each unit of risk taken.

At retirement as shown in Exhibit 13 on the next page, the 
baseline glide path offers a projected return of approximately 
5.1% with downside (5th percentile) results of –7.9%. The 
glide path continues to de-risk so that by age 75 the portfolio 
offers a projected return of 4.7% and a 5th percentile return of 
–6.2%. While the projected case provides reasonable growth, 
the downside scenarios represent material shocks to participant 
portfolios as participants are about to transition into retirement. 
The challenge in mitigating these downside risks stems from the 
multiple objectives of target date users.

One straightforward way to mitigate downside risk is to shift more 
equities into fixed income, though that approach would materially 
lower expected returns and adversely impact participants who 
intended to utilize the funds as a source for income throughout 
retirement. Additionally, shifting from equities to core fixed 
income lessens equity risk but increases other risks such as 
interest rate and inflation. Instead, participants may be better off 
by further diversifying their portfolios.

The diversified glide path aims to increase portfolio efficiency at 
a comparable risk level. As shown in Exhibit 13, the diversified 
implementation offers the highest Sharpe ratio, or expected 
return per unit of risk. With the objective of creating a portfolio 
of similar risk to the baseline, we looked at both the volatility 
of returns and the worst-case scenario, which is defined as a 
5th percentile result. At retirement, the expected return of the 
diversified portfolio is projected 1.0% higher than the baseline, 
and while volatility (standard deviation) is 0.3% higher, the 
worst-case outcome, which is arguably a more meaningful risk 
measure for participants, is improved by 0.4%. Ten years after 
retirement, the diversified portfolio provides a materially lower 
risk level (worst case of –5.3% versus –6.2%) while still providing 
an additional 0.6% of projected return relative to the baseline.

The main takeaway is that there are several risk and return drivers 
in the marketplace and most TDFs offered today are overly 
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Baseline 5.1% 8.0% 0.28 -7.9%

With private equity 5.3% 7.9% 0.31 -7.7%

With real estate 5.2% 7.8% 0.29 -7.6%

With hedge funds 5.5% 7.7% 0.33 -7.0%

Diversified glide path 6.1% 8.3% 0.38 -7.5%

Baseline 4.7% 6.7% 0.27 -6.2%

With private equity 4.7% 6.7% 0.27 -6.2%

With real estate 4.7% 6.6% 0.28 -6.1%

With hedge funds 5.1% 6.5% 0.33 -5.6%

Diversified glide path 5.3% 6.5% 0.37 -5.3%

At Retirement (age 65) Projected return Volatility Sharpe ratio 5th percentile "bad scenario" 
single-year return

10 years after retirement (age 75)

Exhibit 13: Increased Efficiency Through Diversified Implementation Leads to Potential for Both Higher Expected Returns and 
Lower Downside Risk

-10% -5% 0%

Baseline 4.9% 13.2% 33.2%

With private equity 4.8% 12.3% 31.7%

With real estate 4.7% 12.7% 32.8%

With hedge funds 4.3% 11.1% 30.4%

Diversified glide path 4.6% 11.0% 28.1%

Probability of real return below x% the year prior to retirement

Exhibit 14

exposed to equity risk as a primary driver, with interest rate 
and inflation as secondary factors. Diversifying asset exposures 
and broadening the investment opportunity set allows access to 
alternate return drivers (e.g., skill, illiquidity, credit) and provides 
benefits in scenarios where markets are stressed.

Given the transition into retirement and the spending of 
accumulated savings, participants are also concerned with 
inflation risk, or the ability of a portfolio to protect against 
the erosion of real (inflation-adjusted) purchasing power. If a 
participant’s portfolio increases by 3% but costs increase by 6%, 
he or she has lost value on a real basis. TDFs today often utilize 
Treasury inflation-protected securities to manage this risk. TIPS 
are bonds that are contractually set to adjust for realized inflation. 
Given this low-risk inflation “insurance,” TIPS also tend to come 
with the “cost” of lower expected portfolio returns relative to 
other assets that may have a positive relationship with inflation 
(e.g., the inflation pass-through from real estate investments). 

As such, we review whether TDFs utilizing alternative assets can 
also help protect against inflation risk while maintaining higher 
expected returns.

To help assess this risk in the context of participants who may be 
leaving the plan, we looked at real return shocks at retirement. 
We want to understand the frequency and magnitude of the 
drawdown relative to inflation (which again is a hurdle rate that 
retirees care about greatly) if a participant were to experience a 
market shock right before he or she retired. Our baseline glide 
path has a 4.9% probability of losing 10% or more on a real basis 
the year of retirement, or about a one-in-20 chance. As shown in 
Exhibit 14, inclusion of private equity, real estate and hedge funds 
modestly mitigates inflation risks for participants at the point of 
retirement. Given the construction of the diversified glide path 
to target a similar risk level to the baseline at retirement, we see 
that the probabilities of large real-return shocks are comparable, 
but the probabilities of modest negative real returns are materially 
lower.
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-10% -5%

Baseline 0.9% 5.0%

With private equity 0.7% 4.3%

With real estate 0.6% 4.0%

With hedge funds 0.5% 3.5%

Diversified glide path 0.9% 4.3%

Probability of real return below x% for the three years prior to retirement

Exhibit 15

Finally, we reviewed the probability of sustained negative returns 
as retirement approaches. We analyzed the probability of negative 
three-year annualized returns prior to retirement for different 
thresholds and compared how our alternate glide paths fared as 
illustrated in Exhibit 15.

The probability of our baseline glide path experiencing average 
returns of –5% or worse per year for the three years preceding 
retirement is 5.0%. That means there is about a one-in-20 chance 
that a participant’s portfolio loses more than 15% over the three 
years before he or she is set to retire. There is also just under a 
1% chance (0.9%) that the participant loses 10% or more per year 
(30% or more cumulative) as he or she approaches retirement, 
a significant outcome that puts the participant’s retirement 
readiness at risk. The diversified glide path lowers the risk of 
losing 5% or more per year by 0.7% with the probability of losing 
10% or more per year being comparable to the baseline.

Including Alternatives in TDFs: Challenges and 
Solutions

If alternative assets can make such an important difference in 
retirement income outcomes and are regularly used in other 
investment programs today, such as DB plans, why are they not 
often seen in TDFs today? 

While progress has been made, DC investment operations and 
oversight have not yet matured to the level needed to rival those 
of DB plans. This could be attributable to the DC plan’s historical 
role as a supplemental savings vehicle in which participants must 
make more of their own investment decisions. In addition, plan 
sponsors may be hesitant to implement changes to their programs 
given the higher perceived fiduciary risks and concerns about 
possible litigation. The legal obligations of plan fiduciaries, such 
as the prudent selection of investment options or a reasonable 
level of fees, have been the subject of a significant number of 
lawsuits in recent years. However, such fiduciary obligations can 
be managed through a careful and prudent evaluation process 
focused on enhancing potential outcomes for participants. This 
includes addressing any concerns, such as liquidity and pricing, 
benchmarking, fees and governance, related to incorporating 
alternative investments into TDFs.

Liquidity, Rebalancing and Cash Flow Management

Liquidity management within a TDF is essential as the participant 
cash flows have variability though are generally predictable. The 
key question is whether the level of illiquidity accessed within a 
TDF is manageable especially near retirement where participant 
cash flows are less predictable. As illustrated in Exhibit 16 on 
the following page, the diversified glide path has over 70% 
expected short-term liquidity in both normal and stressed 
scenarios. Quarterly liquidity is materially higher in a normal 
market (approximately 95%) while falling to approximately 81% 
in a stressed environment. Still, under both scenarios material 
liquidity remains within the fund structure, and even in a stressed 
environment, 95% of the assets are expected to be liquid within 
two years.

Sponsors may have also heard of the availability of liquid 
alternative strategies and wondered whether these may mitigate 
the illiquidity risk when including alternatives in a TDF. A 
liquid alternatives portfolio is a combination of hedge funds 
and/or alternative betas. Most hedge fund and alternative beta 
strategies offer monthly or quarterly liquidity, which is more than 
sufficient to be categorized as liquid for the average institutional 
investor, especially compared with many private market strategies. 
Therefore, while we still acknowledge that liquidity needs to be 
managed within a TDF utilizing alternatives, as Exhibit 16 shows, 
a diversified TDF is expected to have ample liquidity whether 
the hedge fund allocation is implemented through direct hedge 
fund investments or a combination of hedge funds and alternative 
betas.

Fees

The rise in DC plan lawsuits, in particular those challenging plan 
fees, has led many plan sponsors to maintain a myopic focus 
on fees leading to tremendous growth and fee compression in 
indexed products. A typical fee range for passive off-the-shelf 
TDFs for a large institutional plan was 10 bps to 15 bps about five 
years ago. Today, that fee range is closer to 5 bps to 10 bps.17

As an example of this recent trend in DC, in 2017 passive target 
date series attracted almost 95% of the $70 billion in estimated net 
flows to target date funds. This is a relatively recent phenomenon 
as active TDFs saw higher flows than passive for seven of the eight 
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Exhibit 16: Liquidity Profile of Portfolio at Retirement

years between 2007 and 2014. In fact, in 2007 active saw inflows 
of more than $40 billion while passive saw only $16 billion in net 
flows, which represents a strong reversal from recent history.18

To include the potential benefits of alternatives in TDFs, plan 
sponsors need to be comfortable increasing total fund fees, 
which can be accomplished through a prudent process focused 
on enhancing potential outcomes for participants. The fee 
compression in TDFs has come at the expense of the potential 
increased returns, lower volatility and portfolio efficiency 
alternatives could provide. Recall that a participant spending his 
or her career invested in the diversified glide path is expected to 
have 17% more ($9,200) per year in annual income per $100,000 
of pre-retirement income compared with the baseline and 11% 
($2,300) more per year in annual income in a bad economic 
scenario.
 
There is no fiduciary requirement that sponsors implement the 
lowest cost option available, and it is not particularly controversial 
to state that participant outcomes are improved as long as the 
net-of-fee value proposition is positive. One way to manage the 
headline fee consideration is to engage in a formal fee budgeting 
process. This process effectively involves determining a reasonable 
all-in fee target and then building an efficient portfolio within 
those fee constraints. For example, as of December 31, 2017, the 
median institutional active target date fee was just under 50 bps.19 

If sponsors set a similar fee budget, they can determine how best 
to add value through the inclusion of diversifying strategies with 
an all-in fee cap of 50 bps or less. As opposed to primarily using 
the fee budget on more expensive active management, which is 
often what off-the-shelf active TDF providers focus on, sponsors 
can index more efficient asset classes and use those savings to 
fund alternative strategies that provide unique exposures and 
active management in less efficient asset classes.

Fund Pricing

Determining daily pricing is also a concern as many alternative 
strategies do not price daily. A price needs to be established 
to allow participants to trade daily. Pricing estimates can be 
established for alternative strategies without a public mark using 

market proxies, which can help smooth out the potential price 
jumps each time an underlying fund valuation is updated. Having 
a diligent pricing process is paramount to having faith in the 
program’s implementation and ensuring that all participants are 
treated fairly.

Benchmarking

Public indices are available that may serve as benchmarks, 
but the challenge with these is that the asset allocations are 
often markedly different from the sponsor’s; therefore, the 
strategies run at different risk levels. Similar to the analysis in 
this paper, reviewing the performance of the TDFs versus a 
reference glide path of market exposures with a comparable 
target risk level provides a basis for an evaluation of the TDFs’ 
implementation efficacy and should be judged accordingly. 
Each portfolio underlying the TDFs may be benchmarked to 
an appropriate blended reference portfolio to understand how 
the funds have performed from a return, risk and risk-adjusted 
return standpoint. Additionally, the entire reference glide path 
may be used to periodically assess the strategic positioning and 
expectations for the funds.

Governance and Oversight

Throughout this paper we have mentioned the need for increased 
governance and oversight to implement a best-in-class alternatives 
program, so it is worth spending some time discussing the 
various implementation models. First, it’s important to choose an 
implementation model that provides:

• Fund selection, including sourcing and diligence of funds 
backed by written recommendations

• Customized portfolio construction, including allocation 
sizes and investment guidelines

• Quarterly and annual reporting providing detailed 
performance and risk attributions as well as in-depth 
qualitative research on each manager

• Authority to direct custodian and managers on intra-trust 
asset transfers and transfers out of trust to fund mandates 
and pay expenses
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ERISA does not apply a higher standard of care for sponsors 
utilizing alternatives; rather, the increased governance is a 
function of the complexity of the asset classes. For example, 
sponsors utilizing alternatives should perform operational due 
diligence on top of their investment due diligence. This includes 
steps such as reviewing various due diligence documentation (e.g., 
offering memorandum, limited partnership agreements or articles 
of association, or audited financial statements), onsite discussions 
with key operational staff, creation of operational due diligence 
reports and manager ratings, and ongoing monitoring.

The two main methods for achieving this oversight are in-house 
and cosourced/outsourced models. Each has its benefits and 
considerations (see Exhibit 17).

It is important to acknowledge the challenges above, but we feel 
strongly that these challenges can be effectively managed to allow 
plan sponsors to take steps toward enhancing potential retirement 
outcomes for their population base. However, given the concerns 
about fiduciary risks and litigation, many plan sponsors may 
need additional guidance from policymakers to encourage such 
innovation.

Conclusion

It is important to emphasize why improving DC retirement 
readiness is of such critical importance in the current market 
environment. Today, U.S. workers are primarily relying on 
DC plans to serve as the primary retirement vehicles for their 
retirements — a purpose for which they were never intended.
 
In order to improve retirement income outcomes, plan 
sponsors must pull all of the levers at their disposal across their 
organizations. While a number of enhancements have been 
made with investment vehicles (e.g., TDFs, institutionally priced 
vehicles), plan design (e.g., auto-enrollment, auto-escalation, 
improved employer match structures) and communications (e.g., 
administrator technology, wellness platforms), DC plans still lag 
behind other large investment pools in the use of alternative asset 
classes. There is a reason why alternative assets are used more 
often in other investment pools: They can improve investment 
efficiency and the net-of-fee value proposition.

Given this realization, we tested the efficacy of adding three main 
asset categories — private equity, real estate and hedge funds — to 
TDFs given the stability and wide utilization of TDFs within DC 
plans. While each was found to provide benefits to participant 
outcomes, consistent with the objectives and risk/reward profiles 
of each asset category, we also found that:

• Private equity provides access to higher risk/reward 
assets through a skill-based implementation, which is 
balanced by the high diversification benefits in core real 
estate.

• Hedge funds provide exposure to manager skill as well 
as downside protection, with the added benefit of having 
low correlations with other asset classes due to the 
flexibility afforded to hedge fund managers.

• The combination of all these categories in a diversified 
portfolio provided improved results relative to the 
categories in isolation due to the synergies among the 
alternative asset categories.

The diversified implementation improved accumulation metrics, 
long-term retirement spending metrics, short-term risk and 
reward metrics, and asset-only metrics as summarized in Exhibit 
18 on the following page.

We believe the widespread adoption of DC plans over time, along 
with the increased prevalence of TDFs, provides an opportunity 
for DC plan sponsors to enhance outcomes for their participants 
by including alternative investments. When DB plans were more 
prevalent there was not as strong a need to consider the added 
value generated by the use of alternatives in DC plans.
 
Because DC plans have become much more common, we must 
look at ways to improve the performance of investments. But 
this also requires addressing operational challenges, including 
the need for daily liquidity and daily pricing, to encourage wider 
adoption by sponsors. These challenges are now being addressed 
by alternative investment managers, and improvements in DC 
service provider capabilities can be seen today in the prevalence 
of custom funds in DC platforms.

In Willis Towers Watson’s 2017 Defined Contribution Plan 
Sponsor Survey, 66% of sponsors with over $5 billion in assets 

In house

Sponsor had the ability to retain internal knowledge

Internal objectives can be adhered to more closely because the 
internal team works directly with the investment committee

An internal team allows for more control over the portfolio

Co-sourced/outsourced

Firms with a global scale leveraged across all clients

Additional support from asset class specialist teams - support 
with top-down views and portfolio construction philosophies

Shared fiduciary responsibility under the discretionary 
outsourced management relationship

Dedicated operational due diligence team to evaluate non-
investment risks

Potential to access a more mature portfolio, which may 
lessen some of the early-stage return issues with some private 
investments

Exhibit 17
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Baseline Diversified glide path

Expected retirement income $53,000 $62,200

"Bad scenario" retirement income $21,200 $23,500

Probability of positive assets after 30 years of 
spending at 4%, adjusted for inflation 80% 89%

Probability of positive assets after 30 years of 
spending at 5%, adjusted for inflation 45% 60%

Age 65 expected return 5.1% 6.1%

Age 65 "bad scenario" single-year return -7.9% -7.5%

Age 75 expected return 4.7% 5.3%

Age 75% "bad scenario" single-year return -6.2% -5.3%

Probability of one year inflation adjusted return 
<5% 13.2% 11.0%

Probablity of one-year inflation adjusted return 
<10% 4.9% 4.6%

Probability of three-year annualized return <5% 5.0% 4.3%

Probablitiy of three-year annualized return 
<10% 0.9% 0.9%

Exhibit 18: Summary Showing Improvements from Utilizing Alternatives in TDFs. 

responded that they are utilizing custom white label funds, which 
represent custom fund structures utilized as either TDF building 
blocks or as standalone core investment options. With the 
increasing prevalence of these structures, DC service providers 
now have the experience and capabilities necessary to manage 
the operational issues (liquidity, rebalancing and cash flow 
management) directly through the fund structure.

Policymakers should consider these findings about the inclusion 
of alternative asset classes in DC plans and specifically through 
target date structures. Even absent any additional action by 
policymakers, plan sponsors with an interest in implementing 
portfolios with alternative asset classes can work with their 
advisors, custodians and recordkeepers to implement solutions 
that can potentially enhance participant outcomes for a more 
secure retirement.
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First-year arithmetic 
mean

10th-year arithmetic 
mean

10-year geometric 
returns

Annual standard 
deviation

Global equities - 
unhedged

7.3 8.9 6.6 18.3

REITs 6.0 7.6 5.7 15.9

Commodities 3.7 5.3 3.7 14.9

Private equity 12.0 13.6 9.7 25.4

Real estate 4.7 6.3 5.2 9.8

Hedge funds 6.4 8.0 6.9 9.9

High yeild 2.4 5.4 3.8 10.0

Emerging market debt 1.0 5.1 3.1 9.5

Bank loans 3.6 5.2 4.3 7.9

Infrastructure 6.2 7.7 5.8 17.0

Aggregate bonds 0.8 3.9 2.6 4.2

TIPS 1.5 3.9 2.9 5.7

Cash 1.9 3.5 2.9 2.6

Appendix

With the exception of private equity and hedge funds, the asset 
class assumptions above assume net-of-fee performance for large 
institutional investors implementing passively. For strategies 
where passive implementation is not possible, assumptions 
represent median results.

Active management premiums were included for private equity 
and hedge fund investments as these asset classes are ideally 
implemented through high-conviction, skilled, active managers, 
and the spread between best-performing and average managers is 
large. The assumptions were sourced from Willis Towers Watson’s 
Portfolio Management Group based on its forward-looking views 
and corroborated by market data.

• According to Preqin data for all private equity funds, the 
average annual spread between first quartile and median 
managers for the 10 years from 2005 to 2014 was 6.1%.

• According to a PIMCO Hedge Fund report from June 
2017, sourcing seven years of data (through 2016) from 
Eurekahedge and Bloomberg, the spread between 75th 
percentile and median hedge fund returns was 3.5%.
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Gauging the Return Gap

In working with public pensions, we have seen 
return targets come down over the last 15 
years, but only modestly. With large US plans, 
for example, the current average is still nearly 
7.1%, versus 8% a decade ago. Return targets 
of corporate plans, endowments, foundations, 
and financial institutions have also declined 
somewhat, but they still pose a high hurdle 
when compared with capital market return 
expectations. Exhibit 1, on the next page, 
draws on data from six major investment 
consultants. On average, global equities are 
expected to provide a return of just under 7% 
and diversified, high-quality fixed income a 
return of just over 3%. Using those averages, a 
60% equity/40% fixed income portfolio would 
provide a return of less than 5.5%— a far cry 
from the returns most investors need.

Even if we replace some core equity and fixed 
income with assets that have higher expected 
returns, including private equity, high-yield 
bonds, and emerging market debt, a 60%/40% 
“plus” portfolio (bottom half of Exhibit 1, 
next page) would still have an expected return 
below 6%.

The low return expectations can be chalked up 
to several factors, the most underappreciated 
of which may be the low risk-free rate of 
return. Prior to the global financial crisis, 
the risk-free rate in the US was 4% – 5%, 
which meant institutions were seeking to 
add 3% – 4% by holding risky assets. Today, 
of course, the risk-free rate is lower. Even if 
we use the 10-year US Treasury bond as the 
risk-free asset (with a yield of roughly 3% at 
the end of November 2018), investors are still 
looking to their risk exposures to generate 
excess returns of 4% – 5% or more above the 
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risk-free rate. Also contributing to the muted return outlook are 
high equity valuations, the expected growth headwind of aging 
populations in many developed and emerging markets, and the 
lower returns being provided by alternatives, as many formerly 
“alternative” strategies become more mainstream (and therefore 
more crowded).

Where Do You Go From Here?

Confronted with this gap between return targets and return 
expectations, institutions might consider two very different paths. 

Do nothing — This idea is not as crazy as it may sound. The 
capital market expectations (CMEs) we highlighted in Exhibit 
1 generally have a horizon of 10 years, but institutions’ return 
targets often have a horizon of 30 years or more. Opting not to 
make significant portfolio changes and essentially waiting out a 
period of low returns would avoid the risk of a bad decision or 
an overreaction to the current market environment. On the other 
hand, it could mean digging an even deeper hole, especially if the 
low return regime lasts substantially longer than expected. Our 
research suggests that this approach may work for pension plans 
that are well funded and have minimal net cash outflows (plan 
contributions minus benefits paid). But for most plans, even a 
strong run of asset returns in the future may not compensate for 
the damage done by 5 – 10 years of underperformance.

Ramp up risk — At the other extreme, institutions might view 
Exhibit 1 as an argument for substantially increasing risk in 
pursuit of return targets. That typically means reducing exposure 
to bonds or other lower-risk assets and adding to stocks and other 
higher-risk assets. The problem is that such a shift also entails 
more exposure to drawdown risk — and at a time when there are 
valid concerns about equity valuations. In addition, the required 
changes in asset allocation could be dramatic. Let’s assume an 
institution has a 7.5% return target and sets an expected return 
of 8% for global equities and 4% for core bonds. (These numbers 
have to be higher than the roughly 7% and 3% assumptions in 
Exhibit 1, or the task will be impossible.) Achieving a 7.5% return 
target would then require an allocation of 92% global equities 
and 8% core bonds (Exhibit 2). Historically, that mix would have 
experienced drawdowns with which many institutions would not 
be comfortable.

A Third Path: 10 Stepping Stones

Is there another way to address the gap between asset class 
expectations and portfolio return targets? While many hope to 
“bridge” it in one go — a tall order, in our view — we propose a 
series of “stepping stones.” While they each entail some measure 
of risk, we believe that in a world with no perfect answers, these 
incremental steps can help move portfolios in the right direction.

Get More Active in Equities

First, a caveat: Investors should generally be wary of asset 
managers overpromising on their ability to help solve return 
problems. That said, we think active equity approaches are 
appealing today. The medium-term outlook for traditional risk 
assets is below average. But the medium-term outlook for active 
risk may be at or even above average. Many active managers have 
underperformed in recent years, and active management has 
historically demonstrated some mean-reversion characteristics. 
What’s more, the volume of assets that has flowed into passive or 
other index-like approaches means there is less capital chasing 
active management opportunities, potentially providing more 
scope for active managers to add value.

Investors seeking to use active risk in equities to boost returns 
should learn from past mistakes and take advantage of new 
approaches (Exhibit 3). They should look beyond the traditional 
“style box” to a broader range of active equity styles, including 
contrarian, momentum, and quality strategies, in order to build 
a more diversified stream of alpha sources with a higher risk-

Exhibit 1

Exhibit 2 
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adjusted return. We believe it’s also important to avoid strategies 
with low active share and high turnover, sources of “friction” that 
we think have impeded active management’s success over time. 
Finally, investors should seek to avoid the “hamster wheel” of 
hiring and firing managers, which often occurs when institutions 
hire managers in the wake of a period of very strong performance, 
setting themselves up to be disappointed when performance 
weakens and they move on to hire the next "hot" manager. 
One way to avoid the hamster wheel is to shy away from hiring 
managers with the strongest near-term track record, but it may 
be more realistic to create a structured and deliberate process that 
will foster patience — with a formerly high-performing manager 
who might struggle out of the gate, for example.

Find Cash-Flow Compounders

Getting more active in equities is about adding alpha to the lower 
expected equity returns we saw in Exhibit 1, but strategies we call 
“cash-flow compounders” try to sidestep those expected returns 
completely. Cash-flow compounders are equity strategies that 
seek to invest in companies with strong free cash flows relative 
to their market price. Assuming those cash flows are reasonably 
stable — and assuming company management deploys them 
effectively (whether via dividends, buybacks, capital investment, 
or prudent acquisitions) — then shareholders should reap long-
term growth regardless of what happens in the broader market. 
In other words, the expected return from current and future cash 
flows may be higher than the expected return for the stock market 
as a whole.

Seek Upside by Limiting Downside

Investors sometimes overlook strategies that seek to add alpha 
by outperforming when markets struggle. Exhibit 4 illustrates 
a hypothetical strategy that captures 95% of the return of the 
S&P 500 in up months but only 85% in down months. Not 
surprisingly, the strategy adds value when the S&P 500 falls, 
including during bear markets (shaded areas). But it also holds 
its own in bull markets, when it might have been expected to 
struggle. Strategies that seek to limit downside in essence take 
advantage of the power of compounding. In an environment 
that is likely to be rocky, strategies with the potential to mitigate 
downside risk may help smooth the path to a target return.

Invest Thematically

Thematic investing is an unfamiliar approach for many investors, 
but it represents another way to truly break out of the style box 
and away from cap-weighted indexes. Thematic investments 
by their nature try to take advantage of secular trends — and, 
as a result, are often delinked from the global business cycle. 
Consequently, their returns — like those of the cash-flow 
compounders described earlier — are likely to be decoupled 

from capital market expectations. Examples of themes investors 
are pursuing today include advances in biotechnology and 
development trends in emerging markets, such as the growth of 
the middle class.

Optimize Fixed Income Exposure

Fixed income is a substantial allocation in many portfolios, but 
in the current environment it is not carrying its weight with 
respect to return generation. Historically, bonds offered liquidity, 
income and protection against financial crises or deflation, 
as well as reasonable returns. Today, “core” fixed income may 
pursue the first two or three of these, but not the fourth, given 
current interest rate levels. Ultimately, portfolios anchored to 
the Bloomberg Barclays Aggregate Index may be limited in their 
potential for return generation (Exhibit 5, on the next page). 
And “core plus” strategies often have only modest allocations to 
higher-returning segments of fixed income.

We believe investors may be better served by separating the 
defensive exposures from the return-seeking exposures in a 
fixed income portfolio and optimizing each independently. The 
defensive component might include government bonds and 
perhaps high-quality investment-grade securities, and could 
take on more duration risk than the Barclays Aggregate. The 
return-seeking exposures could include opportunistic strategies 
that rotate across different credit sectors according to their 
attractiveness or absolute-return, relative-value strategies, which 
are sometimes overlooked by fixed income investors. Exhibit 5 
shows the attractive current yields on two of the more return-
oriented fixed income sectors, but return-focused strategies and 
managers can tap into an even wider opportunity set.

Exhibit 3

Exhibit 4 
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Enhance Alternatives with Portable Alpha

We argued earlier that investors should consider taking more 
active risk in equities. For many, this may be best pursued 
through a blend of long-only active managers, as we described. 
But for investors who own (or can construct) a portfolio of 
market-neutral alternative strategies, portable alpha may offer a 
more potent way to pursue active equity. (As a reminder, portable 
alpha combines cash investments in market-neutral absolute-
return-seeking strategies with futures that replicate a market 
exposure, usually stocks or bonds.) Portable alpha in essence 
seeks to close the gap between capital market expectations and 
return targets by layering the benefits of absolute return on top 
of the passive return to a broad asset class. Historically, some 
managers struggled with first-generation implementations of 
portable alpha, but there are managers who have strong track 
records in this area and take a thoughtful approach to the 
integration of the absolute return and the beta.

Seek Illiquidity Premium Opportunities

Investors seeking to hit their return targets should leave no stone 
unturned in pursuit of potential return sources, and that includes 
pursuing the benefits of an “illiquidity” premium. Currently, 
however, there is a lot of money on the sidelines in the private 
equity world, which may mean there is less of an illiquidity 
premium to be earned. (If too much capital chases the same risk 
premium, that premium may disappear, at least temporarily.) 
So, it’s important to be thoughtful about exactly which illiquid 
assets may earn a premium over liquid assets. One area we think 
is interesting today is late-stage pre-IPO companies. In recent 
years, venture-capital-backed companies have been opting to stay 
private longer, a trend that is changing the composition of small-
cap indexes (Exhibit 6). If companies are larger and more mature 
when they go public, then public market investors may be missing 
out on their early and often rapid growth. An investment in 
private late-stage companies might be thought of as a completion 
portfolio for a traditional small-cap allocation. 

Dial Up Infrastructure Exposure

The characteristics of infrastructure investments align well with 
institutions’ risk and return goals, as they potentially offer long-
term returns that are steady (or even contractually guaranteed) 
and often paid out through regular distributions. However, we 
hear anecdotally that many asset owners who have allocated 
capital are waiting longer than expected for it to be called and put 
to work. In the meantime, there is an ample and largely untapped 
opportunity in publicly listed infrastructure investments, which 
we believe offer many of the same characteristics as private assets, 
as well as several advantages, including greater liquidity, the 
ability to be tactical in sector and geographic allocation, and the 
ability for managers to outperform by managing for total return 
in a market that is often focused on yield.

Find Ways To Be More Contrarian

Adopting a more contrarian mindset in portfolios is a potentially 
powerful way to enhance returns compared with broad market 
exposure. Restrained capital market expectations reflect the fact 
that the growth in intrinsic value offered by investments — the 
slope of the straight line in Exhibit 7, on the next page — has 
probably come down over time. But what happens to that line 
matters less for contrarian investors, who seek to buy at a point of 
pessimism and then sell when there’s more exuberance, thereby 
tilting the slope of the line in their favor. There are several ways 
to bring a contrarian discipline to a portfolio: through asset 
allocation (buy “beaten up” asset classes), manager selection 
(allocate to strategies that have faced a recent headwind), or 
security selection (buy securities that engender apathy and avoid 
those that investors love).

Exhibit 5 Exhibit 6
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passive to active strategies, an increased role for more defensive 
strategies, and the use of portable alpha. In the fixed income 
allocation, one might separate defensive exposures from return-
seeking exposures and seek to optimize each — for example, 
by adding to credit strategies and absolute-return strategies. 
In the alternatives allocation, there might be a role for core 
alternatives, including strategies that pursue alternative beta, as 
well as an increased role for infrastructure exposure via publicly 
listed investments. And then across the portfolio broadly, one 
might look for opportunities to be more contrarian and to invest 
thematically.

The overall approach will vary by investor. It may be to add more 
alpha from assets whose CMEs are too far below the investor’s 
return targets; to shift from asset classes (or sub-asset classes) 
with lower CMEs to those with higher ones; or to sidestep the 
CMEs completely and pursue strategies that may provide returns 
that aren’t closely linked to those of broader asset classes.

In applying these ideas, it’s important to remember that some 
of the stepping stones may increase portfolio risk. For example, 
portable alpha strategies involve leverage and contrarian 
strategies may increase volatility. But we think the overall risk 
impact of these stepping stones on a diversified portfolio should 
be modest. Adding active risk is often diversifying to the beta in 
a portfolio, and different sources of active risk can be diversifying 
relative to each other.

Consider “Core Alternatives”

Many investors are already using alternative investments to help 
them reach their objectives, but we believe there are opportunities 
to improve returns by building more efficient alternative 
portfolios. To help, we propose a core/satellite framework, 
particularly for hedge funds. The core in the structure — a class of 
strategies we call “core alternatives” — seeks to generate returns 
using the same drivers as hedge funds, including risk factors, 
security selection, macro tilts, and hedging. By implementing 
these drivers more simply, efficiently, and transparently, core 
alternatives may help investors free up time and capital to pursue 
“satellite” strategies that may be more niche-oriented, less liquid, 
and/or higher-fee. This is not a “one size fits all” framework. The 
sizing of the core and satellite allocations relative to each other 
will be a function of several factors, including the institution’s risk 
and return objectives, manager relationships/access to the desired 
alternatives, and fee sensitivity.

One return driver of many core alternatives is exposure to 
alternative risk premia — market-neutral exposures to “risk 
factors,” such as carry, trend, convergence, and equity-style 
premia, that have historically offered a positive return to investors 
willing to bear them. Investors concerned that traditional risk 
premia (compensation for taking traditional long-only market 
risk, as in equities) will offer lower returns in the current 
environment may benefit from shifting risk at the margin toward 
strategies that more intentionally target these alternative sources, 
which have historically provided diversification (relative to 
each other and the market) and less exposure to stock market 
drawdowns. 

Core alternatives also include a family of strategies we call “8&8” 
portfolios, because their managers generally seek to generate total 
return of about 8% with a comparable level of volatility. These 
strategies are often multi-asset, and they tend to draw on a range 
of techniques (including several of the stepping stones noted 
above). They may, for example, balance long and short equity 
exposures; combine market beta, alternative beta and alpha with 
an overlay of risk management; or combine multiple hedge fund 
strategies across disciplines to create a portfolio with only modest 
beta to global equities.

Selecting Stepping Stones and Putting the Risks in 
Perspective

The beauty of the “stepping stones” approach is that there is no 
single predetermined path to implement them. Investors can 
seek to improve returns by choosing a subset of steps that are in 
sync with their investment beliefs and institutional history, and 
consistent with board priorities. Ideally, the steps should build on 
the existing expertise of the organization. Investors should choose 
steps that can be explained logically to constituents, and they 
should have enough conviction to avoid being pressured to shift 
out of them if they don’t work immediately. 

Exhibit 8 offers an illustration of how some of these stepping 
stones could be incorporated across a portfolio. In the equity 
allocation, the stepping stones might include a shift from 

Exhibit 7

Exhibit 8
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Disclaimer

This material and/or its contents are current at the time of writing and may not 
be reproduced or distributed in whole or in part, for any purpose, without the 
express written consent of Wellington Management. This material is not intended 
to constitute investment advice or an offer to sell, or the solicitation of an offer to 
purchase shares or other securities. Investors should always obtain and read an up-
to-date investment services description or prospectus before deciding whether to 
appoint an investment manager or to invest in a fund. Any views expressed herein 
are those of the author(s), are based on available information, and are subject to 
change without notice. Individual portfolio management teams may hold different 
views and may make different investment decisions for different clients.

Conclusion

The current market backdrop is without question a challenging 
one, and there’s no quick fix and no single “bridge” that will get 
investors where they need to go. But there are effective steps that 
can be taken. The challenge for investors is choosing which to take 
and managing the process of implementation.
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Factor investing cuts through the traditional 
way of organizing an investor’s asset allocation. 
But not every investor can simply overhaul 
their investment process and go directly for 
the magic bullet solution – especially if an 
allocation to traditional asset classes is already 
in place. So, how do multi-asset factors work 
in such a context? 

Recent years have seen rapid development in 
the ability to diversify through factors in an 
attempt to construct more efficient and better 
risk-managed portfolios. In the process, it 
is obviously necessary to identify the most 
salient drivers of assets’ risk and return. Thus, 
we developed a diversified risk parity strategy 
that maximizes diversification benefits across 
asset classes and style factors.1 The ensuing 
top-down allocation combines traditional 
market premia associated with equity, duration 
and credit risk as well as style factor premia 
associated with carry, value, momentum or 
quality style investments.

Striving for Maximum 
Diversification in a Multi-asset 
Multi-factor World

Style factor investing has a long history in 
both academic research and quantitative 
equity investing. Yet the general notion of style 
factors to explain the cross-section of asset 
returns also extends to other asset classes: 
e.g., the phenomenon that recent winners 
outperform recent losers applies not only to 
equities, but is also pervasive for commodity, 
rates and FX investments.

Clustering Styles Across Asset Classes

While adding such style factor strategies 
can serve to advance a given portfolio’s 
diversification, the flip side is that the quality 
of portfolio optimization suffers from 
increasing the size of the variance-covariance 
matrix. Aggregate factor analyses are designed 
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to overcome these shortcomings, but it is a challenge to create 
and organize the factors in the multi-asset space. Adopting a 
pure style factor view, it seems straightforward that single factor 
strategies that follow the same style should be aggregated across 
asset classes, rather than aggregating different styles within asset 
classes. For instance, an aggregate momentum style factor would 
be based on equity momentum, commodity momentum, rates 
momentum as well as FX momentum. Aggregate carry, value and 
quality factors are built in the same vein.2

To investigate the merits of integrating these four top-down style 
factors into a traditional asset allocation, we likewise aggregate 
three market risk factors for traditional asset classes. Following 
the method used for our previous analysis, we consider equity, 
duration and credit risk factors. The equity and bond factors 
derive from aggregating global equity and bond index futures. The 
credit risk factor is based on US investment grade and high yield 
investments.

Diversified Risk Parity

A diversified portfolio allocation is best suited to ensuring 
balanced and effective harvesting of premia from market risk 
and style factors. Specifically, a diversified risk parity strategy 
(DRP strategy) maximizes portfolio diversification in a way that 
resonates with the intuition that ‘a portfolio is well-diversified if 
it is not heavily exposed to individual shocks’ (Meucci, 2009).3 A 
DRP strategy incorporating these general building blocks would 
allocate equal risk budgets across asset classes and factors, as 
depicted in Exhibit 1, such that each aggregate asset class and style 
factor accounts for one-seventh of overall portfolio volatility.

Given this parsimonious structure, the DRP strategy can handle 
complex portfolios comprising many asset classes and factors 

without compromising the stability of the variance-covariance 
matrix. 

Maximum Diversification in a Multi-asset Multi-factor World

To illustrate the strategy’s characteristics, Exhibit 2 depicts 
weights and risk allocation for a DRP strategy subject to standard 
investment constraints, such as long-only and full investment 
constraints. Still, the corresponding risk allocation is fairly 
balanced across global asset class and style factors. On average, 
the risk profile corresponds to 6.44 effective bets4 out of 7 (= 3 
market + 4 style factors) that would constitute the unconstrained 
optimal solution. 

Exhibit 1: Diversified Risk Parity; Building Blocks and Stylized 
Risk Allocation 
Source: Invesco, For Illustrative purposes only.

Exhibit 2: Diversified Risk Parity; Weights and Risk Allocation 
Source: Bloomberg, Invesco, Goldman Sachs. Data period: January 31, 2006 to December 31, 2016
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Thus, although DRP takes into account evolving market 
dynamics, its factor allocations will be far from over-fitting or 
over-reacting to markets. Below, we demonstrate how to integrate 
factor investing and the notion of DRP into the toolkit of a 
traditional asset allocator.

Monitoring and Managing Market and Style Factors

Despite the mounting evidence of style factors’ relevance, the 
predominant allocation paradigm is centred around traditional 
asset classes. However, there will always be implicit factor tilts 
embedded in traditional asset allocations, even if style factors are 
not managed explicitly. Obviously, it would be more appealing 
to assume explicit control of these style factor tilts. Utilizing 
style factors in the risk and portfolio management of multi-asset 
solutions can be highly beneficial. At the very least, one can 
prevent unwanted exposure to factor risks that way. At best, one 
can optimize the overall risk profile along market and style factors 
to efficiently harvest the associated asset and factor premia.

Traditional Asset Allocation Through the Factor Investing Lens

To illustrate the relevance of style factors, we x-ray a traditional 
multi-asset allocation in terms of its global market and style factor 
exposures. In particular, we consider a client whose strategic 
asset allocation is one-third in global equities, one-third in global 
government bonds and one-third in corporate bonds.5

To flesh out the risk exposures of this allocation over time, we 
linearly map the returns R of the underlying 11 market assets and 
15 style factors on the seven factors F:

R = B'F

where B is a 7 x 26 matrix containing the factor sensitivities. 
In turn, the variance-covariance-matrix ∑   of returns R can be 
decomposed as:

 ∑   = B'  ∑ FB+u

where ΣF is the global factor variance-covariance-matrix and u 
captures the idiosyncratic variance. 

Equipped with this linear risk model, we can decompose 
the systematic portfolio volatility of the above strategic asset 
allocation (see Exhibit 3). Notably, half of the portfolio’s volatility 
is attributed to equity risk. Also, there is a strong exposure to 
pure credit risk, whereas duration risk adds only marginally to 
overall portfolio risk. Finally, there are notable implicit exposures 
towards the carry and quality style factors. On average, this risk 
profile corresponds to 3.61 effective bets over time. Thus, one is 
only partially exploiting the diversification spectrum available in 
the underlying multi-asset multi-factor universe. With 7 being 
the maximum number of effective bets, there is obviously room to 
further improve the risk allocation.

Tapping Factors for Multi-asset Multi-factor Management

In this section, we present alternative ways of embracing factor 
investing and the notion of diversified risk parity from the 
perspective of a traditional asset allocation.

Tail-hedging Using Style Factors

As a modest first step to allowing factor investing into the 
traditional asset allocator’s toolkit, one might consider adding a 
style factor exposure in the pursuit of better risk management. In 

Exhibit 3: Traditional Asset Allocation Through the Factor Investing Lens 
Source: Bloomberg, Invesco, Goldman Sachs. Data period: January 31, 2006 to December 31, 2016
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this vein, we provide a portfolio optimizer with both traditional 
asset and factor returns. While we fix investments in traditional 
assets to equal the strategic asset allocation, we allocate style 
factor weights such that ex-ante portfolio risk is minimized. Thus, 
one could think of the additional factor allocation as a minimum-
variance or tail hedge. From the first row in Exhibit 4, (on the next 
page) we learn that the quality factors in equity, rates and FX are 
particularly useful in hedging portfolio risk. In addition, equity 
and FX momentum help achieving the optimization objective.

Indeed, the corresponding strategy volatility (6.2%) is reduced 
relative to the benchmark volatility of the strategic asset allocation 
(7.1%), as set out in Exhibit 5. What’s more, the devastating 
benchmark drawdown of 25.2% is reduced by more than 10 
percentage points to -14.3% by including the tail hedge factor 
allocation. Obviously, this risk mitigation also increases risk-
adjusted performance (as demonstrated by the Sharpe ratio of 
1.30). However, in terms of diversification, the pick-up is rather 
modest: the average number of effective bets increases from 3.61 
to 3.92. This marginal increase derives largely from the reduction 
in equity risk exposure vs. the pick-up in duration risk implied 
by the style factor allocation. While this observation makes sense 
from a pure tail-hedging perspective, we will investigate ways to 
achieve a more diversified risk allocation.

Factor Completion Based on Diversified Risk Parity

To more directly balance the overall portfolio’s risk profile, we 
consider an alternative strategy that we label factor completion. 
Essentially, this strategy endeavours to integrate a factor portfolio 
that optimally completes the risk allocation of a given strategic 
benchmark asset allocation. To this end, we first extract implicit 
asset and factor return forecasts from the optimal diversified risk 
parity allocation. In an unconstrained portfolio optimization, 
these return forecasts would simply yield the DRP allocation. 
Given the benchmark allocation, we provide this diversified risk 
parity view to a mean-variance portfolio optimization in which 
the underlying strategic benchmark asset allocation is again fixed.

The second row of Exhibit 4 illustrates the corresponding weights 
and risk allocation. Now that we seek to balance risk and return 
based on the above view assumption, the overall allocation steps 
more strongly into a broad style factor completion portfolio. 
As a result, the risk allocation over time is considerably less 
concentrated in equity risk, yet there is a limit to equity risk 
reduction given the strategic benchmark allocation constraints. 
However, the diversification benefits of the factor completion 
solution are sizeable, as represented by 5.58 effective bets on 
average. These benefits arise from the fact that equity risk 
accounts for only a quarter of the risk budget, while the style 
factors carry, value and momentum play a more prominent 
role given their larger nominal weights (or leverage). While the 
strategy’s volatility is on par with that of the benchmark strategy, 
we have succeeded in reducing the maximum drawdown relative 
to the tail hedge portfolio by a further 3 percentage points.

Pure Diversified Risk Parity

To effectively maximize portfolio diversification, we need to lift 
the investment constraints that have fixed the strategic benchmark 

allocation in the preceding examples. To still live up to the client’s 
risk profile, we additionally need to lever the diversified risk 
parity allocation. As a result, the risk allocation exhibits reduced 
equity risk exposure at a total number of bets of 6.46 (see final 
row of Exhibit 4 and Exhibit 5, below). Note that this pure DRP 
approach would more than double the annualized return of the 
benchmark strategy. Given a single-digit drawdown of -8.6%, the 
pure DRP portfolio posts a highly attractive return to drawdown 
ratio of 1.39.

The presented framework naturally lends itself to exploiting 
tactical asset allocation signals while still embracing the merits 
of diversified risk parity. A future article will investigate the 
inclusion of trend signals, which allow investors to meaningfully 
operationalize the common trend style permeating many asset 
classes. 

Conclusion

Style factors are salient drivers of returns for several asset classes. 
Traditional asset allocations tend to be minimally balanced 
across style factors and would benefit from explicit management 
of both asset and factor exposures. Based on a meaningful set 
of market and style factors, we have illustrated a reasonable 
allocation mechanism centred around a diversified risk parity 
view. The ultimate outcome of a diversified risk parity strategy is 
a highly sophisticated portfolio solution that benefits from better 
building blocks as well as technical advancements in portfolio 
construction. This article highlights the strengths and flexibility of 
this novel technique in creating multi-asset multi-factor portfolios 
that can serve various clients’ needs.

Exhibit 5: From Traditional Multi-Asset to Multi-Asset Multi-
Factor Management 
Source: Bloomberg, Invesco, Goldman Sachs. Data period: January 
31, 2006 to December 31, 2016

Performance 
Statistics

Benchmark Tail 
Hedge

Factor 
Completion

Pure 
DRP

Return p.a. 4.9% 9.3% 12.9% 12.0%

Volatility 
p.a.

7.1% 6.2% 7.3% 7.1%

Sharpe ratio 0.56 1.30 1.57 1.49

Maximum 
drawdown

-25.2% -14.3% -11.4% -8.6%

Calmar ratio 0.19 0.65 1.13 1.39

Number of 
bets

3.61 3.92 5.58 6.46

Turnover 0.0% 8.6% 19.8% 28.3%
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Exhibit 4: Multi-Asset Multi-Factor Strategies; weights and Risk Allocation 
Source: Bloomberg, Invesco, Goldman Sachs. Data period: January 31, 2006 to December 31, 2016
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Endnotes
This article was previously published in Risk & Reward's 1st issue 
of 2018.

1. See"Investing in a multi-asset multi-factor world," Risk & 
Reward, #3/2017.

2. To obtain risk-balanced aggregate asset class and 
factor returns, the aggregate factor return time series 
derive from a risk parity weighting of the underlying 
constituents. The set of constituents is the same as the one 
in Risk & Reward #3/2017, op. cit. Return calculations are 
from the perspective of a US-dollar investor; all returns 
are either in local currency or USD-hedged.

3. To this end, the set of three asset classes and four style 
factors are first translated into uncorrelated risk sources. 
Running a risk parity strategy along these uncorrelated 
risk sources then provides maximum diversification, cf. 
Lohre, Opfer and Ország (2014), Bernardi, Leippold and 
Lohre (2018) and our previous analysis in Risk & Reward 
#3/2017.

4. The effective number of bets relates to the number 
of uncorrelated risk sources represented by a given 
allocation through time. Mathematically, it is computed 
as cf. Meucci (2009). For a completely concentrated 
portfolio, it holds that NEnt = 1, whereas for a fully 
diversified portfolio NEnt = 7.

5. Within asset class buckets, we assume a simple equal-
weighted allocation scheme across the constituent single 
assets.
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Baker: Welcome to the panel discussion on hedge funds. Greg Filbeck and I are serving as the 
moderators. Our panelists are Hunter Holzhauer, Dianna Preece, and Andrew Spieler, all of whom 
contributed to Hedge Funds: Structure, Strategies, and Performance [2017]. The purpose of today’s 
panel discussion is to provide a current look into the complex and rapidly changing world of hedge 
funds.

Let’s begin by briefly defining a hedge fund and some of its basic characteristics. A hedge fund is a 
pooled investment vehicle that uses various strategies to invest in a variety of asset classes. Although 
hedge funds use numerous strategies, two common strategies are directional and absolute return. 
Directional refers to any strategy that entails taking a net long or short position in the market. 
Absolute return, also called market neutral, refers to any strategy that aims to produce positive and 
consistent returns in any market.

Hedge funds have the following characteristics:

• Are only open to “accredited” or qualified investors.

• Use leverage.

• Have limited transparency and liquidity.

• Have high fees and complex incentive structures.

• Are lightly regulated.

• Have wider investment latitude than many other types of pooled investments such as mutual 
funds.

Greg will now review the assets under management (AUM) and past performance of hedge funds.

Filbeck: As Table 1 shows, AUM for hedge funds excluding fund of funds (FOFs) more than 
doubled from $1,683.9 billion in 2010 to $3,537.7 billion in 2017. Hedge funds grew at an 11.09% 
compound annual growth rate over this period. By contrast, AUM for FOFs decreased by 42.4% 
from $561.7 billion in 2010 to $323.8 billion in 2017. 

Year Hedge Funds (Excluding FOFs) Funds of Funds (in Billions of $)

2010 1,693.9 561.7

2011 1,710.0 532.4

2012 1,798.7 501.4

2013 2,156.7 473.6

2014 2,508.4 455.3

2015 2,796.6 440.2

2016 3,020.2 360.4

2017 3,537.7 323.8

Exhibit 1: Assets Under Management by Hedge Funds and Fund of Funds: 2010-2017 
Source: Barclay Hedge (https://www.barclayhedge.com/research/indices/ghs/mum/Hedge_Fund.html 
and https://www.barclayhedge.com/research/indices/ghs/mum/Fund_of_Funds.html).
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How have hedge funds performed in recent years? The answer to this question depends on the type of hedge fund examined. For 
instance, Barclay Hedge identifies 48 categories of hedge funds. Measuring hedge fund performance is difficult due to their private 
nature. Moreover, hedge fund databases suffer from various biases such as selection bias, survivorship bias, backfill bias, and liquidation 
bias. With these drawbacks in mind, let’s review the annual performance of hedge funds, excluding FOFs, using Barclay’s Hedge Fund 
Index. The Barclay Hedge Fund Index is a measure of the average return of all hedge funds excepting FOFs in the Barclay database. The 
index is simply the arithmetic average of the net returns of all reporting funds. Table 2 shows that between 2010 and 2017, the Barclay 
Hedge Fund Index underperformed the S&P 500 Index each year, except during 2015, and usually by a wide margin. This finding is not 
surprising, given that many hedge fund strategies would be expected to underperform the S&P 500 in a bull market, as experienced 
since early 2009.

Year Hedge Funds (Excluding FOFs) (%) S&P 500 Index (%)

2010 10.88 12.78

2011 -5.48 0.00

2012 8.25 13.41

2013 11.12 29.60

2014 2.88 11.39

2015 0.04 -0.73

2016 6.10 9.42

2017 10.36 19.42

Exhibit 2: Annual Performance of Hedge Funds: 2010-2017 
Source: Barclay Hedge (https://www.barclayhedge.com/research/indices/ghs/Hedge_Fund_Index.html). S& P 500 Index (http://www.
macrotrends.net/2526/sp-500-historical-annual-returns).

Having provided some background about hedge funds, let’s now turn to our panelists to answer some questions on the following topics: 
(1) recent evidence, (2) hedge fund strategies, (3) hedge fund industry, (4) fee structure, (5) hedge fund activism, (6) scandals and taxes, 
(7) role of technology, (8) future trends, and (9) research opportunities.

Recent Evidence about Hedge Funds
Filbeck: Let’s begin with a general question. What are some advantages and disadvantages of investing in hedge funds?

Holzhauer: The primary advantage of investing in hedge funds is the diversification benefit from adding another unique asset class 
to a portfolio. This diversification benefit is especially true in niche areas that are not often covered by traditional mutual funds and 
exchange-traded funds such as hedge fund targeting distressed companies, venture capital, and mergers and acquisitions. Besides 
diversification, some hedge funds offer protection against market corrections and recessions. In other words, hedge funds often 
advertise that they provide higher long-term risk-adjusted returns. Yet, as already mentioned, hedge funds as an asset class have 
typically underperformed the S&P 500 Index in recent years.

Spieler: I agree that hedge funds can offer diversification if they have low or uncorrelated returns relative to traditional equity and 
fixed income investments. Some hedge funds also offer unique strategies that are otherwise inaccessible to many market participants.

Filbeck: What disadvantages are associated with investing in hedge funds?

Holzhauer: The primary disadvantage of investing in hedge funds is fees. Some hedge funds may provide higher risk-adjusted 
returns, but distinguishing whether those returns are net of fees is important. Like most actively managed funds, hedge funds charge 
a standard asset management fee, usually 1% or 2% of AUM. However, unlike most other funds, hedge funds include a second and 
often quite substantial performance fee, which can be as high as 20% of the fund’s return. Although some hedge fund managers have 
a reputation that may warrant extra compensation, the industry in general has felt considerable pressure to lower or even eliminate 
the performance fee. In fact, if the performance fees for hedge funds do not decrease, then many institutional investors such as 
endowments may continue decreasing their allocations in hedge funds.  
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Two other notable drawbacks for some investors include the opaqueness and illiquidity in the hedge fund industry. In general, the 
lack of transparency surrounding hedge funds creates uncertainty for investors, especially since many investors are not privy to the 
hedge fund’s exact investment strategy and must rely on the manager’s reputation. Compounding this uncertainty is the fact that most 
data tracking hedge funds is heavily biased as previously mentioned. Moreover, a chief concern for many investors is the illiquidity of 
investing in hedge funds. In most cases, investors must invest large sums to participate in a hedge fund and may be unable to get their 
funds back for several months or even years depending on the initial agreement. Some investors may perceive hedge funds as being too 
risky even if they can generate higher returns.

Preece: Although I’m unsure if it is actually an advantage or disadvantage, I think some behavioral factors are at play in hedge fund 
investing. For some individual investors, hedge funds represent an exciting, sexy type of investment that can make them feel like being 
part of the “cool crowd.” I think this was especially true when hedge funds were somewhat shrouded in mystery and available almost 
by invitation only. Think about the Bernie Madoff scandal. Individuals and some institutional investors felt honored to be allowed to 
invest. I think some investors did not want to miss out and hence engaged in herding behavior.

Filbeck: Having discussed some of the pros and cons of investing in hedge funds, let’s return to the question: How did hedge funds 
fair during and after the financial crisis of 2007-2008?

Spieler: From a performance perspective, caution is needed in overgeneralizing given the many sophisticated strategies that hedge 
funds use. Performance varied with some strategies designed to do well during recessions.

Holzhauer: I agree that some hedge fund strategies, such as managed futures, dedicated short funds, distressed company funds, 
and precious metals funds, are specifically designed to outperform the market – often even profit ‒ during recessions. The financial 
crisis provided an interesting case study in hedge funds. In general, one of the biggest casualties of the financial crisis was not only the 
wealth of investors in the market, but also their trust in the market. Hedge fund managers especially felt the sting of losing investors’ 
trust. Many investors associated hedge funds with various mortgage-backed securities and derivative products that contributed to the 
housing crisis. The loss of trust took its toll on the hedge fund industry. Although hedge funds like other asset classes have regained 
some of that trust, the industry’s underperformance for most years since the financial crisis has created many questions for the hedge 
fund industry and increased the pressure for them to lower their performance fees.

Filbeck: The financial crisis of 2007-2008 was a rude awakening for many market participants. What lessons did the financial crisis 
teach about hedge funds?

Holzhauer: The financial crisis provides several takeaways for hedge fund investors. First, the most obvious takeaway is that the 
financial crisis provided a resounding call for more regulation, especially given that no other area of the market is less regulated that 
the hedge fund industry. Second, some investors learned much about the illiquidity in the hedge fund industry. They may not have 
realized how illiquid their holdings were until they tried to sell. Third, the correlation between most hedge funds and the overall market 
was higher than advertised. Many investors assumed their hedge fund investments would save them from a recession – not simply lose 
them a little less money. In other words, they didn’t want to hear that the hedge fund industry only lost 18% on average in 2008 even 
if the S&P 500 market lost 38%. For many investors, the financial crisis painted a picture of greedy hedge fund managers too eager to 
increase performance to worry about the risk management they promised their investors.

Spieler: I want to reinforce the point about the importance of liquidity. Investors don’t like illiquid assets in a bear market. Even the 
hedge funds that performed well during the financial crisis saw redemptions because investors were looking to get liquidity anywhere 
they could. Another lesson learned is that investors became much more aware of fees in negative or flat markets.

Holzhauer: I have one additional takeaway from the financial crisis for hedge funds. Investors often don’t know what a hedge fund 
means much less what strategies hedge funds follow. For example, as Michael Lewis discusses in his book The Big Short [2010], there 
were both very big hedge fund winners and losers in the credit default swap (CDS) market during the financial crisis. In fact, only a 
few hedge fund managers bet against the collateralized debt obligation (CDO) bubble, which means that most hedge funds in the CDS 
market lost considerable money. Although Lewis’ book was very popular and insightful, many investors may not realize the number 
of other types of hedge funds of which most are outside the CDS market. In short, most hedge funds – like almost all funds – still lost 
money during the financial crisis, but some hedge funds still outperformed by losing less than the market.

Hedge Fund Strategies
Baker: The next question involves a particular hedge fund strategy. Is the classic “long-short” strategy always viable? 

Spieler: Yes. Presuming managers are actively picking winners and losers correctly the strategy is valid. I am hesitant to say “always” 
as investor preferences can change dramatically as could regulations – severe limitations on shorting would cripple this strategy. With 
this strategy, the opportunity exists to use leverage and earn “alpha” twice ‒ both on the long and short. I’m attracted to markets where 
some investors can short but other investors generally can’t such as mutual funds and pensions funds. As a result, these strategies work 
best when intra-stock correlations are low, which is a stock pickers market. However, after the financial crisis correlations have been 
quite high, which I think resulted at least in part by quantitative easing. During such periods, long/short strategies have a tough time, 
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which is evident in their relatively low risk-adjusted returns. The S&P 500 Index has had one of the best Sharpe ratios over this time 
period. Thus, being long/short during periods of high correlation and low volatility is a tough strategy. As quantitative easing reverses, 
a transition should occur from emphasis on monetary policy to fiscal policy. Such a climate offers the potential of creating more 
idiosyncratic winners and losers, which should work well for hedge funds following a long/short strategy.

Hedge Fund Industry
Baker: Let’s now focus on the hedge fund industry. I’d like to get your views on three questions. The first question is: What is the 
current state on the hedge fund industry?

Holzhauer: The hedge fund industry has changed dramatically since its inception in 1949 when Alfred Jones created the first 
modern hedge fund. Today, hedge funds have several trillions of dollars in AUM. Despite impressive growth over the long term, 
several periods show lackluster growth such as during the high inflationary period in the late 1970s and 1980s and the financial crisis 
of 2007-2008. Yet, as shown in the introduction to this panel, the hedge fund industry continues to bounce back. Even despite the 
underperformance for the hedge fund industry since the last recession, the industry remains strong. In a 2016 survey conducted by 
Preqin [2016], 57% of the institutional investors surveyed report some allocation to hedge funds with nearly 90% of these investors 
allocating at least 5% to hedge funds. These numbers indicate that hedge funds are still a very popular alternative investment group.  

Spieler: Saying that the current state of the hedge fund industry is “very bad” is tempting. True, many hedge funds have had little 
alpha generation in recent years. With 20/20 hindsight, one could easily show that a passive S&P 500 fund usually performed much 
better, net of fees, than the typical hedge fund in recent years. But the discussion is more nuanced. Certain parts of the hedge industry 
are quite healthy. One of the biggest challenges for small funds is fundraising. Sometimes, those responsible for allocating capital would 
rather be wrong in a crowd than to take the risk of using a non-mainstream manager. Other challenges are finding attractive pricing 
dislocations with markets near all-time highs and fee pressure. Fee pressure is broad based but the big marquee funds still garner a 
large premium. Breaking into the industry is likely harder today than a decade ago with fund count declining.

Another factor affecting the state of the hedge fund industry is consolidation. The bigger funds continue to grow while the smaller 
funds are struggling to raise enough capital to be economically viable. Fee compression is intensifying. Hedge funds are looking for 
strategies to attract new sources of capital, albeit at a lower fee.

Preece: I have a somewhat different view on the state of the hedge fund industry. I think for many investors the bloom is off the 
rose, so to speak. Weakening returns, a backlash against high fees, especially in the wake of poor performance, more accessibility, 
which means investors may not feel as special being “allowed” to invest in hedge funds, and a rash of  scandals such as the Bernie 
Madoff scandal, SAC capital scandal, and others have all made hedge funds less attractive to many investors. Also, headlines found in 
publications such as The Guardian by Neate [2016], stating “Top 25 Hedge Fund Managers Earned $13 bn in 2015 – More than Some 
Nations” tend to annoy people as the Top 1%/99% debate rails on in the United States. I think it is truly a challenging time for hedge 
funds.

Baker: Let’s now turn to the second question involving the hedge fund industry. “What challenges do hedge funds face in the current 
environment?

Spieler: Perception is a big challenge right now. The market has finally become one for stock-pickers. With the inevitable rise in 
global rates, active strategies may outperform the market and alternatives/diversifiers that are less correlated to equities play an integral 
role in a portfolio.

Given the less than stellar risk-adjusted returns since the financial crisis, I think clients are taking a harder look at hedge fund value 
propositions. I tend to think of the classic hedge funds as more of a differentiated fee structure, which works very well to the manager’s 
advantage.  What I think will occur over the next 5 to 10 years is further growth in the liquid alternative categories: that is, hedge 
funds within a mutual fund wrapper. Besides giving clients daily liquidity, the fees are likely to be much lower than today. These liquid 
alternative mutual funds can do everything a traditional hedge fund can do, so the question becomes why pay excess fees? As for 
traditional hedge funds, I think investors will allocate less money to them with a shift toward other alternative classes such as private 
equity, real estate, and infrastructure, which had more consistent returns since the financial crisis than hedge funds.

Preece: I believe one of the biggest challenges that hedge funds face is trying to invest such an enormous amount of capital. Even if 
some shine has worn off the appeal of hedge funds, hopeful investors are still looking for attractive returns. Since the financial crisis, 
many hedge funds have struggled to earn a return greater than that of passive investment strategies, which certainly are less costly to 
investors from a fee perspective. Yet, hedge funds had more than $3 trillion in AUM at the end of 2017. Some argue that hedge funds 
have turned into asset gatherers, trying to collect large management fees, and are less about generating high returns for investors. 

One way to generate outsized returns is to identify market inefficiencies and exploit them. Doing so requires some highly skilled 
and talented managers. Yet, some funds have less talented managers and so much money to invest that identifying and exploiting 
potential opportunities becomes extremely difficult. I believe one of the biggest challenges facing hedge funds is trying to invest such 
an enormous amount of capital. Even if a bit of the shine has worn off the appeal of hedge funds, hopeful investors are still looking for 
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returns that beat a decade long period of extremely low bond returns. Stocks have performed well but an abundance of capital is still 
available. However, since the financial crisis, many hedge funds have struggled to earn a return greater than that of passive investment 
strategies, which certainly are less costly to investors from a fee perspective. Yet, hedge funds still managed more than $3 trillion in 
AUM, which is a large amount of capital to invest. Some argue that hedge funds have turned into asset gatherers, trying to collect 
large management fees, and are less about generating high returns for investors. One way to generate outsized returns is to identify 
market inefficiencies and exploit them. Doing this requires high skilled managers. With so much capital, some funds have less talented 
managers and so much money to invest that identifying and exploiting potential opportunities becomes very difficult.

Baker: The third question about the hedge fund industry is: What role do institutional investors play in the hedge fund industry?

Holzhauer: Three major types of institutional investors in the hedge fund space are pension fund managers, sovereign wealth 
fund managers, and endowments/foundations. Despite the general underperformance of many hedge funds compared to the market, 
especially since the financial crisis, many institutional investors maintain a robust weight in hedge funds and are positive on the long-
term prospects for the industry. One of the main reasons is because institutional investors value the diversification that hedge funds 
provide. They also see some hedge funds as insurance policies that provide protection during market corrections and recessions.  In 
other words, hedge funds are not going to disappear overnight. 

For example, Marois [2014] reports that even when the highly influential CalPERS pension fund declared it was selling its entire $4 
billion hedge fund portfolio, hardly any other pension funds followed suit. In fact, the only notable pension fund to follow in CalPERS 
footsteps was the Netherlands-based PFZW. The reason CalPERS’ deallocation from hedge funds did not create a ripple effect is simple. 
Most pension funds only have a small weight in hedge funds, usually no more than 5%. In other words, any perceived risk could easily 
be mitigated by the perceived diversification benefit. Moreover, many hedge funds are designed to actually hedge risk, which is why 
they traditionally outperform the market in highly volatile, flat or even bear markets and underperform the market in less volatile 
bull markets. The more interesting trend to watch is likely to be with endowment funds, which allocate up to 50% of their portfolios 
to hedge funds. The low volatility and high returns of traditional mutual funds and ETFs following the financial crisis have put 
considerable pressure on endowments to reconsider their high allocation in more expensive and often less effective hedge funds.

Spieler: Yes, some institutional investors still make sizeable allocations to hedge funds. Although hedge funds can play an important 
role, I see allocations continuing to move away from traditional hedge fund mandates. Start-up hedge funds have greater difficulty 
succeeding today because institutional capital typically flows to the largest players and many of the FOFs are also allocating to the 
largest industry players.

Fee Structure
Filbeck: Let’s delve into the topic of fee structure. Have the high fees paid to hedge fund managers resulted in high returns in the last 
few years?

Spieler: Absolutely not, especially when the comparison is made to equity markets. But most hedge fund strategies would be expected 
to underperform the S&P 500 index in a market like we have observed recently.

Preece: High fees have not resulted in high returns over the last few years. However, some argue that hedge funds provide better returns 
in bear markets even if they earn less in bull markets, as we’ve experienced in the stock market since early 2009. I’m not sure I believe it 
though as hedge funds suffered significant losses during the financial crisis. Hedge funds did outperform mutual funds and were not on 
the verge of collapse like banks, so perhaps in times of distress, hedge funds can play a positive role in a diversified portfolio.

Filbeck: As a follow-up, how is the fee structure changing for hedge funds?

Preece: After the financial crisis, a trend started to lower both management and performance fees. However, I think that some 
investors are willing to pay higher fees if the returns support it. The problem for the industry of late, however, is that the returns have 
not followed the high fees. This situation puts pressure on hedge funds to cut fees. Also, another trend is to create hedge fund-like 
strategies in mutual funds without hedge fund fees. If these funds are successful, they are likely to put even greater pressure on hedge 
fund managers to reduce fees.

Spieler: I agree. Evidence supports both trends. 

Holzhauer: Hedge fund manager, Cliff Asness, once stated, “There’s no investment so good that there’s not a fee large enough to 
make it bad.” This simple statement explains much of the negative sentiment around hedge funds. Even Warren Buffett has been vocal 
about the hedge fund industry charging high fees yet failing to outperform the market. In fact, in 2017, Buffett bet Protégé Partners 
$1 million that the S&P 500 index would beat a basket of hedge funds over the next 10 years. In 2017, he declared an easy victory. In a 
Preqin [2015] survey of hedge fund investors, 46% want to see an improved fee structure.  
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Hedge Fund Activism
Baker: Our next two questions focus on the subject of hedge fund activism.  First, what has led to the rise in activism?

Preece: Hedge fund activism and investor activism in general are on the rise. Hedge funds often play an activist role in attempt to 
acquire a large number of shares of a public company and then use their stake to pressure the firm to provide them a seat on the board 
of directors. Famous activist investors include Carl Icahn and Bill Ackman. But smaller funds are also playing the activist role. For 
example, Tuesday Morning, which is a discount retailer, saw its shares increase by 15 percent in 2017 after two separate activist hedge 
funds announced they were trying to replace the company’s CEO. What is interesting is that the CEO himself, Steven Becker, was an 
activist hedge fund manager. He ended up in the CEO position at Tuesday Morning after the company, following a battle with the 
activist hedge fund, agreed to put Becker on the board and fire the then CEO Kathleen Mason. Becker then liquidated his position in 
the activist fund and became the CEO of Tuesday Morning. Overall, activism is on the rise in the United States and is spreading to 
countries like the United Kingdom, which activists see as ripe with opportunity.

Spieler: I think we have seen more activism as hedge fund managers look to create alpha in a world with high correlations. 
Complacency at some board of directors and management teams is shockingly high, which allows activist to create meaningful value 
by pushing for change. Today, boards and management teams are more willing to listen to activists than they have historically, which 
creates a positive cycle for more activist campaigns. The biggest difference among activist strategies is whether they are trying to 
drive short-term value creation or truly long-term value creation. The level of due diligence and thought put behind suggestions also 
varies widely among different activists, with the ones that conduct much deeper due diligence often having much better outcomes for 
shareholders. Further, activism is partly due to a lack of attractive catalyst ideas with hedge fund managers trying to manufacture a 
catalyst. 

Baker: How do the actions and intentions of activist investors differ?

Spieler: Activist investors tend to focus more on short-term returns. Although a long-term perspective may be discussed, the activist 
hedge fund managers may exit after earning profits. 

Scandals and Taxes
Filbeck: Next, let’s turn to the enticing subject of scandals. What are some examples of insider trading scandals that have rocked the 
hedge fund world?

Spieler: There are too many to list! SAC Capital and the Galleon Hedge Fund Insider Trading Scandal are both great examples.

Preece: Insider trading is trading on material, nonpublic information. Firms call it “edge” and many put pressure on traders to 
produce edge. The lines are blurry though and proving insider trading is often difficult to prove. As Andrew mentioned, one of the most 
famous insider trading cases is that of SAC Capital Advisors. SAC Capital was under investigation for insider trading. SAC Capital’s 
CEO Steve Cohen said in a deposition about insider trading, that “it’s vague.” What was novel about the case was that the investigators 
used wire-taps, formerly reserved for investigations of mob activities. Although SAC Capital was fined a record $1.8 billion in a plea 
agreement where the firm admitted insider trading, founder Cohen was not criminally indicted on insider trading charges. 

In contrast, in 2011, Raj Rajaratnam was found guilty of trading on information provided by corporate executives, traders, brokers, 
bankers, and directors of public companies. Rajat Gupta, a member of the board of directors of Goldman Sachs, provided Rajaratnam 
with information. Gupta served a two-year prison sentence for his role in the trading scandal. Hedge fund investing relies on 
information. While it may be difficult to prove, most firms are trying to get an edge. Some get caught, others do not, and still others may 
never cross the line, but it is hard to imagine they are not all trying to gain information that their competitor funds do not have, and 
that often is inside information.

Filbeck: Next, let’s chat about taxes. How are hedge fund manager incomes taxed and has this been a subject of debate? 

Preece: The tax treatment of hedge fund earnings has also been the subject of great debate dating back to when Mitt Romney was 
running for president. Critics attacked Romney for paying a lower tax rate that most of the Americans he represented based on the 
more attractive tax treatment of investment income. In particular, the 20 percent performance fee earned by hedge funds is taxed at 
the long-term capital gains rate of 20 percent instead of the ordinary income tax rate that once was 39.6 percent. This difference means 
hedge fund managers are afforded a substantial tax advantage over ordinary working citizens. 

Spieler: Most hedge fund returns are taxed as long-term capital gains, if positions are held for more than one year, which is much less 
than ordinary income. Also, those recognizing off-shore gains can defer taxes
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Role of Technology
Baker: What role does technology play in changing the hedge fund landscape?

Holzhauer: Over the last few years, the costs of technology have risen to represent more than 10 percent of the average hedge fund’s 
budget. Rising complexity in the hedge fund industry requires hedge funds to incorporate new technology with regards to investing, 
investment options and reporting requirements. From an investing perspective, the single biggest disruptor to the financial markets 
over the last decade has been the steady rise of algorithmic trading.  Algorithms offer hedge fund managers the potential to quickly 
capitalize on market inefficiencies and set an array of risk and return objectives. However, the impact that algorithms may have on each 
other and the overall health of the markets – especially the hedge fund market – is difficult to predict.

From an investment options perspective, new products such as ETFs – especially inverse and leveraged ETFs – have provided average 
investors with simple products for hedging and speculating on the market. For example, investors can now trade the VIX and the 
inverse of the VIX. Hedge fund managers will need to work harder to communicate to their clients about the dangers of holding some 
of these products for more than a day. In short, hedge fund managers will need to tell clients why some forms of investing should be left 
to professionals.

From a reporting perspective, hedge fund managers will need to invest in more complex data architectures and operational systems for 
managing a wider array of risks. HFs will also need to build more advanced infrastructure for linking front-, middle-, and back-office 
operations such as email, telephone, security, and data storage. Technology will also provide opportunities for smaller hedge funds to 
outsource some costly in-house services in order to improve margins. In contrast, larger hedge funds are likely to do less outsourcing 
as they take advantage of the economies of scale. In fact, a study by Ernst Young [2015] reported that about 75 percent of larger hedge 
funds have highly sophisticated tech systems for data and reporting. However, only about half of other (medium-sized and smaller) 
hedge funds do.  

Spieler: As extension to what Hunter said, retail investors can now more easily replicate once-super complex quant strategies 
employed by hedge funds. One of the benefits of charging higher fees is that hedge funds can pay for more resources to try to extract 
alpha. The acceleration of big data and technology is a prime example. Hedge funds were first to pay for credit card data compiled by 
big data firms to have an edge on things such as same store sales for a particular retailer or by using satellite data of parking lots to 
assess traffic at certain department stores. The hard part of using technology is that the edge disappears quite quickly as others pay 
for the data and copy the approach, so continued investment needs to be made to look for the next cutting-edge data set that big data 
analytics can extract some predictive power. 

Baker: Picking up on the theme of quantitative strategies, how has the emergence of fintech affected quantitative strategies and 
arbitrage strategies?

Spieler: The last few years have shown a big push for quant strategies at some of the big shops. The increased competition is making 
quant investing more difficult and inefficiencies are arbitraged out more quickly. Increases in black box/quant strategies will likely 
reduce the arbitrage opportunities in the market.

Future Trends
Baker: What is the likely impact of regulatory changes on hedge funds?

Holzhauer: In the aftermath of the financial crisis of 2007-2008 crisis, the Obama administration and Congress primarily focused on 
increasing regulations by passing legislation such as the Dodd-Frank Wall Street Reform and Consumer Protection Act (Dodd-Frank 
Act). The Dodd-Frank Act included several reforms including the Volcker Rule, which restricts U.S. banks from making certain types 
of speculative investments that do not directly benefit their clients.  Another example of increased regulation includes the Foreign 
Account Tax Compliance Act (FATCA), which requires many types of foreign entities such as financial institutions to report on foreign 
assets held by U.S. clients. Several other important pieces of legislation passed in other global markets. For example, in 2011, the 
Alternative Investment Fund Managers Directive (AIFMD) was passed in the European Union to regulate several types of investment 
funds including hedge funds. Many hedge fund managers are waiting to see the impact of increased regulation. For example, increased 
regulations are having a compounding effect on fees as several costs associated with compliance, such as increased prime brokerage 
fees, are passed on from brokers to hedge funds. Hedge fund managers are also worried that tax loopholes may eventually be closed 
including the current tax regulations that allow hedge fund managers to pay lower taxes on capital gains than taxes on ordinary income. 
In the short term, hedge fund managers are paying close attention to changes in the political landscape. For example, the regulatory 
tune obviously changed somewhat in 2016 with the election of President Trump, who is seen as a champion of deregulation. That said, 
only time will tell if any substantial deregulation policies concerning hedge funds are passed while President Trump is in office.  

Spieler: I would say increased disclosure, but the future is uncertain with the Trump administration. 

Baker: What future trends are likely to occur in the hedge fund industry that could lead to areas ripe for research?
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Spieler: Driven by investors, expect to see more consolidation and fee compression. 

Holzhauer: Any discussion on trends must consider the role of technology. Technology will force hedge funds to lower their fees as 
technology increases more investment options and provides investors with leverage to negotiate more favorable terms.

Setting aside the rippling impact of technology, the most general long-term trend is growth – especially by institutional investors. In 
fact, some experts are predicting that the growth in the hedge fund industry will outpace the market. Citi Investor Services [2014] 
predicted that the hedge fund industry will nearly double from $2.63 AUM in 2013 to $4.81 trillion AUM in 2018 – with nearly 
three-fourths of the growth coming from institutional investors. The number of hedge funds has also been increasing to meet investor 
demand. As evidence, Delevingne [2015] reports that hedge fund investors can choose from an estimated 10,149 hedge funds and FoFs 
as of March 2015. In other words, the hedge fund industry has finally crested over the previous high-water mark of 10,096 hedge funds 
previously set in 2007 before the financial crisis of 2007-2008. Still, short-term uncertainty remains in the hedge fund industry, which 
has recently triggered substantial divestment. Much of this recent divestment can be attributed to underperformance in the hedge fund 
industry compared to the overall market since the financial crisis. A large portion of the hedge fund industry is simply not designed to 
compete with long bull markets with low volatility. Considering that all markets are somewhat cyclical, a future rise in volatility or a 
strong market correction or even mild recession should favor the hedge fund industry.

Dissecting the growth trend further, many hedge funds are flirting with new approaches to growth. One clear example is the rise in 
diversity among hedge fund managers with more female hedge fund managers, more minority hedge fund managers, and even more 
socially conscious hedge fund managers focused on the rise in socially responsible investing (SRI) and impact investing. Size will also 
dictate some growth patterns. For example, larger hedge funds currently seem more focused on increasing the penetration of existing 
products or funds while smaller hedge funds are trying to get new investor bases in existing markets. The end result will likely be that 
larger hedge funds will continue to get even larger while smaller hedge funds will likely perform better. The primary reason for this 
trend is that larger hedge funds appear safer to investors while smaller hedge funds are often nimbler and better suited to focus on a 
particular niche in the market.

Spieler: As previously mentioned the use of big data is a huge trend in hedge funds and will lead to extensive research opportunities. 
Managerial career concerns present another research opportunity. 

Filbeck: Our time has come to an end. Kent and I would like to take this opportunity to thank each of our panelists for participating 
in this enlightening discussion. 
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We present the historical weights, allocation as of month-end September 2018, and 
historical performance to the replication portfolio that was introduced in our AIAR 
publication Volume 6 Issue 1.

The below graph shows the exposures of the Multi-Asset ETF portfolio through time. 
It is important to note that the volatility displayed by these exposures does not imply 
that endowments alter their asset allocations as frequently as the Multi-Asset ETF 
portfolio. While an endowment may hold a fixed allocation to various asset classes, the 
underlying assets/manager may display time-varying exposures to different sources of 
risk. For instance, a hedge fund manager may decide to increase her fund’s exposure 
to energy stocks while reducing the fund’s exposure to healthcare stocks. Though the 
endowment’s allocation to that manager has remained unchanged, its exposures to 
energy and healthcare sectors have changed. Also, if returns on two asset classes are 
highly correlated, then the algorithm will pick the one that is less volatile. For instance, 
if returns on venture capital and small cap stocks are highly correlated, then the 
program will pick the small cap index if it turns out to be less volatile.
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Historical Performance

Allocation Suggested by Algorithm

Endowment Index Weights
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The performance table below is a 
collection of both traditional and 
alternative indices for the 1, 5, and 
10-year period annualized through 
September 2018. Both the annualized 
volatility and draw-down figures are 
calculated using a 10 year quarterly 
return series.
 
Alternative investments have been 
growing markedly over the past 
few years, creating a multitude 
of opportunities for owners and 
allocators alike. As the number 
and type of alternative asset classes 
continue to proliferate, we believe 
they are playing a more unique role 
in assisting investors achieve their 
desired investment outcomes. As 
we expect this trend to continue, we 
found it necessary to structure a pure 
alternative assets portfolio to have 
visibility in this exciting marketplace.
 
We set out to strike a balance between 
available assets in proportion to their 
market value, and to reflect the average 
“alternative investor”. We defined the 
investment opportunity to simply be 
the following three assets classes: Real 
Asset, Private Equity/Venture Capital, 
and Hedge Funds. Real assets are 
comprised of real estate, commodities, 
timberland, farmland, infrastructure, 
bank loans, and cat bonds; within real 
asset the weights were structured to 
reflect the market portfolio1 within 
that universe. To arrive at our weight’s, 
we researched various endowments 
and foundations, as well as surveys 
conducted by Willis Towers Watson 
and Russell Investments. Based on 
our research, alternative historical 
allocations have not had material 
deviation and therefore we decided 
to implement a market weight of 1/3 
across each of those asset classes. 
A few of the constituents are not 
investable, and some may be reported 
gross or net of fee.Source: CAIA, CISDM, HFRI, Cambridge Associates and Bloomberg.

1. Global Invested Capital Market by Hewitt EnnisKnupp, an Aon Company
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Founded in 2002, the Chartered Alternative Investment 
Analyst (CAIA) Association® is the international leader 
in alternative investment education and provider of the 
CAIA designation, the alternative industry benchmark. 
The Association grants the CAIA charter to industry 
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two-level qualifying exam. Additionally, it furthers 
the Association’s educational mandate through the 
dissemination of research, webinars, and videos. CAIA 
supports three publications for members: AllAboutAlpha.
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as well as social media.
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