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MACRO STRATEGY 

Quantitative 
Portfolio Strategy: 
Pension & Insurance – Applying 
A Risk Parity Strategy to a 
Fixed-Income-Only Portfolio 

Key Takeaways 

• A risk parity strategy could be applied to fixed-income-only 
portfolio, and potentially still achieve a higher risk-adjusted 
return than a benchmark. 

• We believe portfolio constraints, the asset universe selection, 
lookback period and rebalance frequency are key variables 
that determine the performance of a risk parity portfolio. 

• The maximum drawdown of our hypothetical risk parity 
portfolio was smaller during modest market downturns, 
but was greater during market crises, a trait that is related 
to the selected asset universe and lookback periods of 
the simulation. 

• Our simulation showed a leveraged risk parity portfolio could 
potentially achieve a higher total rate of return than a fixed-
income benchmark with the same quantity of risk. Leverage, 
however, can also magnify losses when used in a risk 
parity portfolio. 
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Introduction 
A risk parity strategy is an asset allocation strategy that can be used for both strategic and tactical 
asset allocation. It aims to achieve better diversified portfolios by balancing the risk contribution 
of various asset classes. The strategy uses asset beta/covariance and does not require return 
assumptions for the asset classes being utilized. The strategy also can be used for risk budgeting 
and factor tilting, once the base model has been established. One advantage of applying a risk 
parity strategy is that the model can be rebalanced mechanically based on an algorithm, which 
can reduce human error emanating from decisions and judgements made during times of higher 
emotion and stress. Care needs to be taken not to change a chosen algorithm during times of 
higher emotion or stress as that process negates the objective of reducing human/judgmental 
impacts on this investment strategy approach. 

The key concept of a risk parity strategy can be mathematically represented by the following 
formula1. The risk contribution from each asset to the overall portfolio total risk is the same.   
𝑥𝑥! and 𝜕𝜕"! represent the weight and beta of the  𝑖𝑖#$ asset respectively;  ; 𝑥𝑥% and 𝜕𝜕"" 

represent the 
weight and beta of the  𝑗𝑗#$ asset. The weight of each asset,  𝑥𝑥, is between 0 and 1. The sum of, 𝑛𝑛 
asset weights equals to 100%.  𝜕𝜕"!𝜎𝜎(𝑥𝑥) is marginal risk contribution of the  𝑖𝑖#$ asset. 

𝑥𝑥∗ = {𝑥𝑥 ∈ [0,1]" ∶ ,𝑥𝑥# = 1, 𝑥𝑥# × 𝜕𝜕$! 𝜎𝜎 (𝑥𝑥) = 𝑥𝑥% × 𝜕𝜕$"𝜎𝜎 (𝑥𝑥) for all 𝑖𝑖, 𝑗𝑗} 

Risk parity strategies have become increasingly popular and familiar to institutional investors 
over the past few decades2. In this study, we explore the feasibility of applying the strategy to 
fixed-income-only portfolio, which may be more interesting to insurance asset and pension fund 
managers. The effectiveness, implementation variables and limitations of this strategy when 
applied to a fixed-income-only portfolio are the focus of this report. 

Data 
As shown in Table 1, we used nine asset indices that were selected to represent major public 
fixed income sectors, taking into account both the data availability and the available history. 
The Bloomberg Barclays Global Aggregated Total Return Index (“Global Agg Index”) was used 
as the benchmark. There are several sectors in the Global Agg Index that are not included in the 
selected asset universe and vice versa. For the assets that are included in both, the weights of 
these assets in the risk parity portfolio could be significantly different from those in the Global Agg 
Index. Therefore, the Global Agg Index should only be viewed as an overall fixed income market 
gauge, rather than a strict benchmark. Some of the selected assets are highly correlated. Adding 
lower- and negatively- correlated assets (such as private corporates and commercial mortgages) 
might further improve portfolio performance and risk profile. However, adding these more risky 
and illiquid assets would introduce rebalancing constraints, because of the trading cost and risk-
based capital requirements, which are portfolio specific. Therefore, to generalize the findings of 
this report, only pubic indices were selected, and no criteria of asset correlation was applied for 
selecting these assets. 
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Table 1 | Selected Asset Indices and Benchmark Index 

Assets Short Name Long Name 

Europe Corporates Bloomberg Barclays Euro-Aggregate: Corporates Index 

EM USD Aggregate Bloomberg Barclays Emerging Markets Hard Currency Aggregate Index 

US Corporate High Yield Bloomberg Barclays US Corporate High Yield Bond Index 

U.S. MBS Bloomberg Barclays US Mortgage Backed Securities (MBS) Index 

U.S. Treasury Bloomberg Barclays US Treasury Index 

US Corporate IG Bloomberg Barclays US Corporate Bond Index 

Municipal Bond Index Bloomberg Barclays US Municipal Index 

8 ABS Bloomberg Barclays US Agg ABS Total Return Value Unhedged USD 

9 CMBS Bloomberg Barclays US CMBS: Erisa Eligible Index 

Benchmark Global Agg Index Bloomberg Barclays Global Aggregate Index 

Source: MetLife Investment Management (MIM) and Bloomberg 

Extremely low volatility assets were also not included, e.g., cash and short term, since these 
extremely low volatile assets would be assigned an extremely high weight when applying a risk 
parity strategy. Therefore, portfolio returns would be very low, although relatively more stable. Both 
weekly and monthly data were used. Figure 1 shows the cumulative returns of the selected asset 
indices. All indices were normalized at 01/01/2000. 

Figure 1 | Normalized Cumulative Total Return of Selected Asset Indices 
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Model Parameters and Metrics 
Rebalance was done at a monthly frequency. The rebalancing objective was to achieve an equal 
risk contribution from each asset by finding the appropriate weight combination. To calculate asset 
standard deviation and the covariance matrix, the lookback period and data frequency need to be 
determined. From our hypothetical back-testing results in the next section we found that these 
two were the most important variables, providing that the asset universe had been defined. For 
performance measurement, higher return does not necessarily mean that the strategy is better, 
because the associated risk needs to be considered. Therefore, a return-to-volatility ratio, a risk 
adjusted risk measure, was used to evaluate portfolio performance. The higher the return-to-
volatility ratio, the better the portfolio performance. Maximum Drawdown (MDD) was used to 
measure the portfolio risk profile. A 2-year rolling window was used for MDD. 

Table 2 | Model Parameters and Performance Measurement Metrics 

Parameters/Metrics Comments 

Number of assets 9 fixed income indices to represent broad public fixed income sectors

Data frequency Weekly and monthly 

Lookback period 2, 3, or 6 months 

Rebalance frequency Monthly 

Return Annualized return over the entire testing period 

Volatility Annualized standard deviation over the entire testing period 

Return to Vol ratio Annualized return divided by annualize standard divination 

Maximum Drawdown Rolling 2 years 

Source: MM 

Results and Discussion 
Figure 2 shows that in our simulations the risk parity portfolio with 6-month lookback period (the 
blue line) produced not only a higher cumulative return but also a higher return-to-volatility ratio 
than those of the Global Agg Index (the dark gray line). Several lookback periods were tested (as 
shown in Table 3). The first observation is that, the risk parity portfolios with different lookback 
periods all outperformed the Global Agg Index, a buy and hold strategy. This shows that the 
hypothetical risk parity portfolio achieved a higher risk-adjusted return, with robustness, over the 
periods tested. Second, as the lookback period increases, both annualized return and annualized 
volatility decreased. However, the return-to-volatility ratio reached its highest level of 1.4 with 6- 
and 9- month lookback periods. The ratio diminished when the lookback period was increased to 
12-months. Since the assets with relatively higher volatility will be underweighted, especially when 
overall market is in a downturn, the hypothetical risk parity strategy effectively scaled down the 
portfolio’s risk exposures and improved the performance over time periods tested. If the lookback 
period is too long, the portfolio may not be sensitive enough to adapt to the changes in market 
volatility. On the other hand, if the lookback period is too short, the strategy is too sensitive to 
asset volatility changes and produces asset allocation shifts too frequently, which creates a lot of 
“whipsaw” trades and causes underperformance. Our back-testing results support this explanation. 
We believe that 6- to 9- months is a reasonable lookback range that achieves a balance between 
the under- and over-reaction for the selected asset universe. 
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Figure 2 | Cumulative Portfolio Returns of Risk Parity Portfolios and Global Agg Index 
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Source: Bloomberg, MIM 

In this report, the lookback period was not optimized for two reasons. First, the optimization in 
back-testing could introduce a data-mining issue. Second, the optimal lookback period is specific 
to the selected asset universe, data frequency and benchmark. When the asset universe and other 
constraints change, the optimal lookback period may change accordingly. Our goal is to explore 
and demonstrate the implementation factors and evaluate the applicability of risk parity strategy in 
a fixed-income-only portfolio, rather than providing a specific strategy with a defined universe and 
a set of parameters. 

Table 3 | Annualized Return to Volatility Ratio of Risk Parity Portfolio with Different 
Lookback Period 

Strategy 
Lookback 

Period 
(Month) 

Annualized 
Return 

(%) 

Annualized 
Return 

(%) 

Annualized 
Return 

(%) 

Annualized 
Return 

(%) 

Risk Parity 1 1 5.7 5.2 1.1 18.7 

Risk Parity 2 2 5.5 4.6 1.2 17.8 

Risk Parity 3 3 5.4 4.6 1.2 17.6 

Risk Parity 6 6 5.4 3.9 1.4 11.3 

Risk Parity 9 9 5.3 3.8 1.4 11.5 

Risk Parity 12 12 5.0 3.8 1.3 11.3 

Leveraged Risk Parity 6 7.7 5.4 1.4 15.8 

Buy & Hold - Global Agg N/A 4.7 5.4 0.9 9.7 

Source: Bloomberg, MIM 
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The hypothetical risk parity strategy with a 6-month lookback period was chosen to demonstrate 
the frequency and magnitude of the asset weight changes overtime, as shown in Figure 3. As 
can be seen, the riskier assts, e.g., US Corporate High Yield, were underweighted in the model 
when the sector volatility increased during the 2008 financial crisis and other market downturns. 
The shorter the lookback periods and the higher the rebalance frequency, the more frequently 
the asset weights shift. Besides the whipsaw effects, frequent weight changes also increase 
transaction costs, given the nature of fixed income securities and illiquidity assets, if included. For 
simplicity reasons, transaction costs and other portfolio fees and expenses are not considered in 
the back-testing results herein. Transaction costs and fees and expenses will reduce performance 
when a strategy is implemented. Regardless how frequently the asset weights changes, the risk 
contribution from each asset remains the same, as shown in Figure 4, which is the definition of risk 
parity strategy. 

Figure 3 | Asset Weights of the Risk Parity Portfolio with 6-month Lookback Period 
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Figure 4 | Risk Contribution of the Risk Parity Portfolio with 6-month Lookback Period 
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Figure 5 shows that the risk parity portfolio had a smaller Maximum Drawdown (MDD) than the 
Global Agg Index in most of the testing periods from 01/01/2000 to present. However, the MDDs 
of the risk parity portfolio were larger during the 2008 Great Financial Crisis and during the current 
pandemic (March 2020). The combination of the asset universe, rebalance frequency and lookback 
periods determined the portfolio risk profile in terms of MDD. The risk parity portfolio included 
riskier assets, such as High Yield and CMBS. During crises, the values of these riskier assets 
dropped suddenly. The monthly rebalance frequency was not able to cut down the weights of 
these asset quickly enough, therefore, the MDDs of the risk parity portfolio were bigger than those 
of Global Agg Index during crisis periods. In a relatively slow-moving bearish market, the risk parity 
portfolio with a 6-month lookback period and monthly rebalance frequency was able to adjust the 
weights more gradually. Therefore, the MDDs of the risk parity portfolio were smaller than those of 
the Global Agg Index during a slow-moving market. 

Figure 5 | MDDs of Risk Parity Portfolios with the 6-month Lookback Period vs. 
Global Agg Index 
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Source: MIM 

Although our simulation suggests a risk parity strategy could potentially achieve a higher risk adjust 
return, it is not necessarily the case that the total return is always higher than that of a benchmark. 
The main reason could be that the risk parity portfolio is not taking enough risk, so the total 
return of the risk parity portfolio underperforms the benchmark in terms of total return. In order 
to try and boost the total return, leverage could be used to adjust the overall portfolio volatility to 
the benchmark level. Two common leverage methods are borrowing cash and using derivatives 
(e.g., total return swaps). Borrowing costs and collateral requirements need to be considered 
respectively for the two methods. It should be noted, however, that while leverage can be used 
in an effort to boost total return, leverage can also magnify losses that would not occur in the 
absence of leverage. 

In Figure 2, the light gray line shows that in our simulations the leveraged risk parity portfolio 
significantly outperformed the Global Agg Index, while maintaining the same amount of risk 
(i.e., volatility) as the Global Agg Index and the same return-to-volatility ratio as the unleveraged 
risk parity portfolio (see Table 3). The leveraged portfolio returns were calculated by multiplying 
the return-to-volatility ratio (1.4) of “Risk Parity 6” portfolio by the volatility (5.4%) of the Global 
Agg Index. No specific leverage method was modeled in this leveraged portfolio. The MDD of 
the leveraged risk parity portfolio was bigger than that of the unleveraged portfolio during crisis 
periods, as shown Figure 5. Leverage cost was not considered in the leveraged risk parity strategy, 
since the leverage cost could be different for each firm. Nevertheless, we believe these costs 
would not eliminate the outperformance of the strategy in our simulation. 
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Summary 
The back-testing results showed that a hypothetical risk parity strategy could be applied to a 
fixed-income-only portfolio and achieve a higher risk-adjusted-return than that of a fixed income 
benchmark. Our simulation indicated that the asset universe selection, lookback period for 
volatility/covariance calculations and rebalancing frequency were the key variables for successfully 
implementing the risk parity strategy described. The risk target and tolerance, in terms of volatility 
and maximum drawdown, define the portfolio’s risk profile. Leverage can also be a useful tool to 
try and boost the total return of a risk parity portfolio, while maintaining the same amount of risk as 
the benchmark, or at any desired risk level. 

Future work 
Adding constraints, such as volatility and risk-based capital, could help adjust the risk profile of 
risk parity portfolio, in order to meet investor’s specific return and risk objectives. Factor tilting, 
e.g., duration and spread, could also be considered for both Asset-Liability Management and asset 
market timing. 

References 
1 Maillard, Sébastien and Roncalli, Thierry and Teiletche, Jerome, On the Properties of Equally-Weighted Risk Contributions 
Portfolios (September 22, 2008). 

2 Bob Prince, Bridgewater Associates, Risk Parity is about Balance (August 2011) 
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About MetLife Investment Management 
MetLife Investment Management (MIM),1 which had over $659.6 billion in total assets under 
management as of December 31, 2020,2 serves institutional investors by combining a client- 
centric approach with deep and long- established asset class expertise. Focused on managing 
Public Fixed Income, Private Capital and Real Estate assets, we aim to deliver strong, risk-adjusted 
returns by building tailored portfolio solutions. We listen first, strategize second, and collaborate 
constantly as we strive to meet clients’ long-term investment objectives. Leveraging the broader 
resources and 150-year history of the MetLife enterprise helps provide us with deep expertise in 
navigating ever changing markets. We are institutional, but far from typical. 

For more information, visit: investments.metlife.com 
1 MetLife Investment Management (“MIM”) is MetLife, Inc.’s institutional management business and the marketing name for 
subsidiaries of MetLife that provide investment management services to MetLife’s general account, separate accounts and/ 
or unaffiliated/third party investors, including: Metropolitan Life Insurance Company, MetLife Investment Management, LLC, 
MetLife Investment Management Limited, MetLife Investments Limited, MetLife Investments Asia Limited, MetLife Latin 
America Asesorias e Inversiones Limitada, MetLife Asset Management Corp. (Japan), and MIM I LLC. 

2 At estimated fair value. Includes MetLife general account and separate account assets and unaffiliated/third party assets. 

Disclosure 

This material is intended solely for Institutional Investors, Qualified Investors and Professional Investors. This analysis is not 
intended for distribution with Retail Investors. 

This document has been prepared by MetLife Investment Management (“MIM”)1 solely for informational purposes and does not 
constitute a recommendation regarding any investments or the provision of any investment advice, or constitute or form part 
of any advertisement of, offer for sale or subscription of, solicitation or invitation of any offer or recommendation to purchase 
or subscribe for any securities or investment advisory services. The views expressed herein are solely those of MIM and do not 
necessarily reflect, nor are they necessarily consistent with, the views held by, or the forecasts utilized by, the entities within the 
MetLife enterprise that provide insurance products, annuities and employee benefit programs. The information and opinions 
presented or contained in this document are provided as the date it was written. It should be understood that subsequent 
developments may materially affect the information contained in this document, which none of MIM, its affiliates, advisors or 
representatives are under an obligation to update, revise or affirm. It is not MIM’s intention to provide, and you may not rely on 
this document as providing, a recommendation with respect to any particular investment strategy or investment. The information 
provided herein is neither tax nor legal advice. Investors should speak to their tax professional for specific information regarding 
their tax situation. Investment involves risk including possible loss of principal. Affiliates of MIM may perform services for, solicit 
business from, hold long or short positions in, or otherwise be interested in the investments (including derivatives) of any company 
mentioned herein. This document may contain forward-looking statements, as well as predictions, projections and forecasts of 
the economy or economic trends of the markets, which are not necessarily indicative of the future. Any or all forward-looking 
statements, as well as those included in any other material discussed at the presentation, may turn out to be wrong. 

Risk of Loss: All investments involve risks including the potential for loss of principal. Fixed income investments are subject 
interest rate risk (the risk that interest rates may rise causing the face value of the debt instrument to fall) and credit risks (the risk 
that the issuer of the debt instrument may default). Simulated/Hypothetical Blended Index Returns: The stated returns for the 
Hypothetical Risk Parity Portfolio depicted in this paper are based off a hypothetical investment in each of the indicated indices 
for the stated period, allocated between the indices at the indicated ratio, and calculated assuming a monthly rebalancing at 
the indicated ratio. An index is a hypothetical measure of performance based on the ups and downs of securities that make up a 
particular market. It is not possible to invest directly in an index, and index returns do not show reflect payment of management or 
brokerage fees, which would lower the index’s performance. 

While the stated blended return for the Hypothetical Risk Parity Portfolio is based on historical performance of the underlying 
indices, it is provided for illustrative purposed only and does not represent the actual performance of any investor or the 
recommendation on the part an investment manager to an investor. Hypothetical results are calculated in hindsight, invariably 
show positive performance, and are subject to various modeling assumptions, statistical variances and interpretational 
differences. No representations are made as to the reasonableness of the assumptions used and any change in these assumptions 
would have a material impact on the hypothetical performance results portrayed. Hypothetical results have other limitations 
including: they do not reflect actual trading and therefore reflect the impact that actual market conditions may have had on 
the investment manager’s decision making process; regulatory or tax rules that may have existed during the periods modeled; 
and it also does not take into account an investor’s ability to withstand losses in a down market and assumes the strategy was 
continuously invested throughout the periods modeled. There is no guarantee that any actual product or strategy that followed 

https://investments.metlife.com


© 2021 MetLife Services and Solutions, LLC© 2021 MetLife Services and Solutions, LLC

 

 

 

 

  

any of the hypothetical portfolios modeled herein would have had similar performance. A decision to invest in an investment 
strategy should not be based off of hypothetical or simulated performance results. 

In the U.S. this document is communicated by MetLife Investment Management, LLC (MIM, LLC), a U.S. Securities  
Exchange Commission registered investment adviser. MIM, LLC is a subsidiary of MetLife, Inc. and part of MetLife Investment 
Management. Registration with the SEC does not imply a certain level of skill or that the SEC has endorsed the  
investment advisor. 

This document is being distributed by MetLife Investment Management Limited (“MIML”), authorised and regulated by the 
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5AA United Kingdom. This document is only intended for, and may only be distributed to, investors in the EEA who qualify as a 
Professional Client as defined under the EEA’s Markets in Financial Instruments Directive, as implemented in the relevant EEA 
jurisdiction. The investment strategy described herein is intended to be structured as an investment management agreement 
between MIML (or its affiliates, as the case may be) and a client, although alternative structures more suitable for a particular 
client can be discussed. 
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in the various jurisdictions) only. The recipient of this document acknowledges that (1) no regulator or governmental authority in 
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within it, (2) this document is not for general circulation in the GCC or the Middle East and is provided on a confidential basis to 
the addressee only, (3) MetLife Investment Management is not licensed or regulated by any regulatory or governmental authority 
in the Middle East or the GCC, and (4) this document does not constitute or form part of any investment advice or solicitation of 
investment products in the GCC or Middle East or in any jurisdiction in which the provision of investment advice or any solicitation 
would be unlawful under the securities laws of such jurisdiction (and this document is therefore not construed as such). 

For investors in Japan - This document is being distributed by MetLife Asset Management Corp. (Japan) (“MAM”), a registered 
Financial Instruments Business Operator (“FIBO”). 

For Investors in Hong Kong - This document is being issued by MetLife Investments Asia Limited (“MIAL”), a part of MIM, and it 
has not been reviewed by the Securities and Futures Commission of Hong Kong (“SFC”). 

For investors in Australia, this information is distributed by MIM LLC and is intended for “wholesale clients” as defined in section 
761G of the Corporations Act 2001 (Cth) (the Act). MIM LLC exempt from the requirement to hold an Australian financial services 
license under the Act in respect of the financial services it provides to Australian clients. MIM LLC is regulated by the SEC under 
US law, which is different from Australian law. 

1 MetLife Investment Management (“MIM”) is MetLife, Inc.’s institutional management business and the marketing name for 
subsidiaries of MetLife that provide investment management services to MetLife’s general account, separate accounts and/ 
or unaffiliated/third party investors, including: Metropolitan Life Insurance Company, MetLife Investment Management, LLC, 
MetLife Investment Management Limited, MetLife Investments Limited, MetLife Investments Asia Limited, MetLife Latin 
America Asesorias e Inversiones Limitada, MetLife Asset Management Corp. (Japan), and MIM I LLC. 
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