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For quite some time, pension funds, 
both public and corporate, have not 
been happy places to be. However, 
to quote the Russian novelist Leo 

Tolstoy, “Happy families are all alike; every 
unhappy family is unhappy in its own way.”

Although there are many differences 
between U.S. public pensions and U.S. corpo-
rate pensions in terms of actuarial assumptions 
and accounting standards, the most significant 
is probably the way each determines the present 
value of future liabilities. For public pensions, 
the discount rate for future liabilities is based 
on the expected return of the pension assets. 
Typically, this is assumed to be between 7% 
and 8%. The assumption is that, over time, 
the assets could earn those rates of return by 
investing in strategies that often rely heavily 
on equity risk premiums. The argument for 
this approach is weak at best, even though it is 
compliant with government accounting stan-
dards. The drawback of this approach is now 
clear, given that the equity market has under-
performed in the last decade—while pension 
liabilities remain largely unchanged. As a result, 
most public pensions are now severely under-
funded (Novy-Marx and Rauh [2009]).

In contrast, the Pension Protection Act 
of 2006 requires corporate pension plan spon-
sors to evaluate pension liabilities more accu-
rately with high-quality corporate bond yields 
rather than the expected return on plan assets. 
This lower discount rate leads to a higher and 

more realistic estimate of the present value of 
liabilities, thus forcing corporations to either 
increase pension contributions, seek liabili-
ty-matching investment strategies, or both. 
These efforts have helped corporate pensions 
better cope with the perfect storm of declining 
interest rates and low equity returns. Although 
most corporate pension plans are also under-
funded, corporate pensions are in better shape 
than their public counterparts.1

Reducing the funding gap remains a 
daunting challenge for plan sponsors. In the 
current environment of low interest rates (a 
result of the global f inancial crisis and the 
subsequent subpar economic recovery and 
ongoing sovereign debt crisis), public pen-
sions couldn’t possibly afford to bring the 
discount rate closer to reality, and corporate 
pensions are reluctant to fully embrace liabil-
ity-matching investment strategies. To many, 
a continuing booming equity market, absent 
the unpalatable options of increasing contri-
butions or reducing benefits, appears to be 
the only chance to get out of the current pre-
dicament. Or so it seems. But what if equity 
and equity-like assets underperform again as 
the global economic recovery falters?

To find appropriate solutions, it helps 
to find the sources of the problems. In this 
article, I highlight the different challenges 
facing public and corporate pensions and 
propose different solutions to match pension 
liabilities. In both cases, a risk parity approach 
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can be an effective investment strategy in either an asset-
only or an asset-liability management framework. I first 
give a brief review of risk parity strategies, and then 
present risk parity solutions for both public and corpo-
rate pensions.

RISK PARITY STRATEGIES: MAXIMIZING 
RISK-ADJUSTED RETURNS

Traditional 60/40 asset allocation portfolios are not 
truly diversified; they have unbalanced allocations to 
high-risk and, often, equity-risk or growth-risk assets. 
As a result, their returns hinge upon strong economic 
growth and strong equity markets, and under-diversifi-
cation leads to low risk-adjusted returns. Risk parity is 
a new way to construct asset allocation portfolios, based 
on the principle of risk diversification. This method-
ology achieves both higher risk-adjusted returns as well 
as higher total returns (Qian [2005] and [2006]). Quali-
tatively, risk parity balances the risk allocation to dif-
ferent return premiums, such as the equity risk premium 
and interest rate term premium. From a quantitative 
perspective, risk parity portfolios achieve high Sharpe 
ratio, or risk-adjusted return, when their risk allocations 
align with long-term expected Sharpe ratios of different 
asset classes. Another benefit of risk parity strategies is 
the ability to achieve specific portfolio risk and return 
targets by leveraging the entire portfolio with appro-
priate portfolio construction and implementation.

The economic benefits of risk parity strategies 
include: stable returns over time, robustness to different 
economic regimes, and significant downside protection 
during financial crises. These features make risk parity 
an appealing strategy for pension funds.

PUBLIC PENSIONS: MATCHING RETURN 
TARGETS WITH MINIMUM RISK

Although the actuarial practice of using projected 
rates of return on assets, rather than market-based 
interest rates, as the discount rate for future liabilities 
is questionable it is hard to see plan sponsors changing 
the practice any time soon. So within the current sub-
optimal framework, the challenge is to find investment 
strategies that achieve the expected return target for the least 
amount of risk.

In essence, the liability is now being “modeled” as a 
risk-free investment with the targeted return. Given the 

fact that no such investment exists and, thus, it cannot 
be hedged, the next best thing is to find investments 
that meet the same return (possibly a little higher to 
ensure an higher probability of meeting the objective) 
with minimum volatility (i.e., investments with highest 
Sharpe ratio).

Risk parity strategies that balance risk contribu-
tions of different assets and/or different uncorrelated 
return premiums represent a suitable solution. Due to 
proper risk diversification, the long-term Sharpe ratio of 
risk parity portfolios is higher than those of traditional 
asset allocation portfolios. In addition, since risk parity 
portfolios are less sensitive to different macroeconomic 
environments, their returns are more robust over market 
cycles. In contrast, volatile return patterns embedded 
in portfolios concentrated in equity risk inevitably lead 
to volatility in the plan’s funding status over time, even 
with multi-year smoothing. Large swings in the plan’s 
funding status expose plan sponsors to political and 
legislative risks as well as investment risks. Risk parity 
can help mitigate these risks by providing more stable 
returns under different market environments.

I shall use a simple stock/bond example throughout 
the article to illustrate how risk parity portfolios can 
reduce these risks. Keep in mind that risk parity strate-
gies with more asset classes such as real assets can be 
more eff icient and robust than the simple cases used 
here for illustrative purposes. Given the level of current 
interest rates and volatilities of risky assets, I assume a 
return of 2% and a risk of 5% for high-quality bonds, 
and a return of 8% and a risk of 20% for stocks. I also 
assume a correlation of 0.1 between the two asset classes. 
Those assumptions would imply an equal Sharpe ratio of 
0.4 for both asset classes, which is not inconsistent with 
long-term averages. Given these low expected returns, 
partly due to the current risk-free rate of 0% in the U.S., 
one can only realistically target a rate of return that is 
lower than the 7%–8% range with just these two asset 
classes. I set it at 6.5%.

As shown in Exhibit 1, to achieve the 6.5% return 
target, the traditional asset allocation would hold 75% 
of the plan assets in stocks and the remaining 25% in 
bonds. The annualized risk of this 75/25 portfolio is 
15.2%, resulting in a Sharpe ratio of 0.43. On the other 
hand, the risk parity portfolio can achieve the same 6.5% 
return by allocating 41% to stocks and 164% to bonds 
(4:1 ratio of bonds versus stocks). Even though it is lever-
aged at 205%, the portfolio risk is lower, at 12.1%, and 
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the Sharpe ratio increases to 0.54. Under these assump-
tions, the risk parity portfolio dominates the traditional 
75/25 portfolio.

As shown in Exhibit 2, the lower volatility of risk 
parity results in a narrower return distribution around 
the mean. Over time, its deviation from the 6.5% target 

will be smaller than that of the traditional asset alloca-
tion portfolio.2 Thus, risk parity can help public pen-
sion plans achieve their targeted returns with lower risk, 
resulting in a more consistent plan funding status.

One of the benefits of lower volatility is a lower 
shortfall probability of portfolio returns versus a min-
imum return target. This is appealing not only to public 
pension funds, but to foundations and endowments 
that might have a minimum spending rate. When the 
expected return is above the minimum target, the lower 
volatility means the lower shortfall probability.

In addition, the shortfall probability falls faster with 
investment horizon for a low-risk portfolio, in our case, 
the risk parity portfolio. Exhibit 3 displays the short-
fall probabilities of two portfolios versus a rate of 5% a 
year over time horizons from five to 30 years. As the 

E x h i b i t  1
Two Asset Allocation Portfolios with the Same 
Expected Return at 6.5%

E x h i b i t  2
The Return Distribution of Two Portfolios
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horizon lengthens, the shortfall probability of the risk 
parity portfolio declines steadily from 42.7% to 35.6%, 
while the shortfall probability of the 75/25 portfolio 
remains almost stagnant, changing only slightly from 
46.4% to 44%.

CORPORATE PENSIONS: RISK PARITY 
IN AN ASSET-LIABILITY FRAMEWORK

Because the discount rate that is applied to cor-
porate pension liabilities adjusts with changes in high-
grade corporate bond yields, corporate pension liabilities 
are, to a large extent, marked to market. These changes 
in the present value of the liabilities would f low through 
to the corporate income statement, and as a result create 
demand for liability-driven investment (LDI) strategies 
to help manage income stability.

A cursory look would indicate that risk parity is 
also a better fit for LDI strategies than traditional asset 
allocation approaches because it has significant exposure 
to interest rate duration—a natural hedge for corpo-
rate pension liabilities. While this statement is certainly 
true, it represents an incomplete picture. For corporate 
pensions, the objective is to minimize the surplus (asset 
minus liability) risk. If we assign a portion of the fixed 
income exposure in the risk parity portfolio to match the 
liabilities, then the residual portfolio would no longer 
have risk parity in the surplus risk space.

Within the framework of asset liability manage-
ment, the optimal investment strategy on the asset side 
consists of a liability-matching portfolio and a risk asset 
portfolio (Waring and Whitney [2009]). The liability-
matching portfolio is dictated by company-specific, or 
for that matter, agency-specific liabilities.3 On the other 
hand, the risk asset portfolio is quite general, and is 
designed to generate surplus return relative to the liabili-

ties with low surplus risk. These goals are consistent with 
risk parity strategies; hence we propose using risk parity for 
the risk asset portfolio in corporate pension plans. Therefore, 
the overall assets of corporate pensions can be invested 
in some combination of liability-matching portfolios and 
risk parity portfolios as well as other return-generating 
strategies.

To illustrate this point, I use a corporate bond port-
folio as the liability benchmark for corporate pension funds 
and combine it with the risk parity portfolios discussed in 
the previous section. For the moment, I assume the plan 
is fully funded at 100%. Because a risk parity portfolio is 
scalable in terms of its risk/return and leverage, we denote 
the unlevered risk parity portfolio with 20% in stocks and 
80% in fixed income as RP1. Then RP1/2 would be 10% 
in stocks and 40% in fixed income.

Exhibit 4 presents three cases of the total portfolio 
including both the liability-matching portfolio in 100% 
corporate bonds with a risk parity portfolio. Case A, 
labeled RP0, is the fully matched portfolio with a 0% 
investment in risk parity—hence, it has no surplus risk. 
Case B has RP1/2, 50% of the unlevered risk parity, 
and Case C has RP1, the unlevered risk parity. The 
expected surplus return and risk are from the risk parity 
portfolios and are scaled by the percentage of investment 
in risk parity.

Regarding these scenarios, first, I have assumed 
that a perfect liability-matching portfolio can be found. 
While this might not be possible in reality, one should 
nevertheless strive to find a matching investment port-
folio that minimizes the surplus risk to the liabilities. Ide-
ally, the surplus risk and return of the liability-matching 
portfolio should be small compared to the risk and return 
generated by the risk asset portfolio.

Second, for a fully funded plan, case A, with just 
the liability-matching portfolio, has zero surplus risk and 
is optimal. However, if a plan sponsor is ever in such an 
envious position now or in the future and is willing to 
take on some surplus risk, spending that risk budget on 
risk parity as proposed in cases B and C is better than 
splurging on either stocks or bonds.

Third, for recommendations B and C, the total 
portfolio may feel tilted toward bonds, violating the risk 
parity principle. This is not the case, since one needs to 
separate the liability-matching bond allocation from the 
risk parity portfolio, which now follows the risk parity 
principle in the surplus risk space under the framework 
of asset-liability management.

E x h i b i t  3
Shortfall Probabilities of Two Portfolios Relative 
to 5% over Different Time Horizons
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Fourth, portfolio implementation of case B and 
C requires leverage. Leverage can be added in both the 
liability-matching portfolio and the risk parity portfolio 
through a combination of futures and swaps.

Lastly, there is a strong argument against allocating 
too much equity risk in the risk asset portfolio, which 
seems to be the prevailing practice in the industry. 
Equity risk is highly correlated with growth risk in the 
economy in general and with the health of the corporate 
sector in particular. If economic growth weakens, the 
fundamentals of most corporations will likely deterio-
rate. This creates a compounding problem for equity-
concentrated pension plans (i.e., the pension plan and 
the corporate sponsor’s fundamentals would worsen at 
the same time). If the equity investment losses adversely 
impact the plan’s funding status, the corporation could 
be forced to increase contributions at a time of poor 
corporate health. If one follows this diversification argu-
ment to its logical conclusion, it is probably sensible to 
tilt the risk asset portfolio toward investments that are 
counter cyclical, such as high-quality bonds. Of course, a 
detailed analysis and recommendation requires a holistic 
evaluation of a company’s business operation combined 
with its pension assets.

Underfunded Corporate Pensions

Given that most corporate pension plans remain 
underfunded, it is important to ask how the proposed port-
folios in Exhibit 4 change in response to funding status. 
Can we still implement a liability-matching portfolio for 
an underfunded pension plan? Do we necessarily have to 
take on more equity risk to close the funding gap?

Surprisingly, we need not make many changes to the 
portfolios if we adhere to the asset-liability framework. 
The only change required is to increase the leverage of the 
liability-matching portfolio. Let’s use a concrete example 
and suppose the plan is 80% funded. In other words, the 
asset-liability ratio is 80%, or reciprocally, the liability-
asset ratio is 125%. To minimize the surplus risk down to 
zero (i.e., to match the asset exposure to the liabilities), 
the asset portfolio exposure needs to be levered to 125% 
of the underlying assets. Levering the asset portfolio covers 
the funding gap, but the surplus return is surely negative, 
due to the financing cost of leveraging. Assuming the 
leveraging cost is 1%, the surplus return will be -25 basis 
points if there is no other investment in the plan.

This investment strategy, labeled D in Exhibit 5, 
has no surplus risk, but it is destined to remain under-
funded forever, because the asset return is always lower 
than that of the liabilities.4 In this example, the leverage 
ratio on assets is 125% to compensate for the underfunded 
status of the plan, and this is denoted by cash position 
of -25%. This strategy could be a suitable solution if the 
plan sponsor makes additional contributions to close the 
funding gap and moves the plan to match liabilities.

As shown in Exhibit 5, similar adjustments are 
made to the other two investment proposals, E and F, 
which combine the levered liability-matching portfolio 
with the risk parity portfolios of two different scales. The 
surplus returns are reduced by the financing costs, the 
surplus risks remain the same, and the leverage ratios of 
the total portfolios increase by 25%. The additional row 
shows the implied surplus Sharpe ratio. The low-tracking 
portfolio has an implied Sharpe ratio of 0.46, and the 
high-tracking portfolio has a Sharpe ratio of 0.50.

Some readers might question the wisdom of levering 
underfunded assets to match liabilities to eliminate the 
surplus risk. There are three reasons to do so. First, 
the current costs of leveraging are actually quite low. The 
financing cost depends on the prevailing interest rates 
and credit qualities of borrowers. At today’s low interest 
rates, often cited as the reason against liability-matching 
schemes, the short-term financing costs of matching lia-
bilities are even lower. For example, U.S. Treasury bill 
rates are close to zero. Of course, short-term interest rates 
could rise in the future. But the point is that in today’s 
low interest-rate environment, the financing cost is not 
a reason against leverage-based liability-matching. One 
may ask—if not now, when?

E x h i b i t  4
Example of Corporate Pension Portfolios Using 
Liability-Matching Asset Portfolio and Risk Parity
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The second point is that some plan sponsors have 
always been leveraging the plans by issuing pension-
obligation or corporate bonds and investing the proceeds 
along with the pension assets. This form of leverage 
using long-term financing is not that different from 
leverage using financial instruments with short-term 
financing. Of course, one can debate the pros and cons 
of short-term versus long-term financing, but leverage is 
leverage. And it is noted that pension funds have invested 
in many strategies that employ a high degree of leverage, 
such as private equity, real estate, and hedge funds. One 
difference is that the leverage in these strategies is often 
implicit or hidden within a fund structure (Qian [2011]). 
And more importantly, their leverage is applied to risk 
dimensions that share the same growth characteristics 
as equity risk.

Lastly, this approach is akin to the tax arbitrage that 
Fischer Black first proposed for corporate pension funds 
as early as 1976.5 These forms of leveraging are prudent 
because they are used for the purpose of liability-matching. 
Issuing pension-obligation bonds and then investing the 
proceeds in risky assets such as public equity, private 
equity, real estate, and hedge funds is an entirely different 
story with a potentially dubious ending.

With explicit assumptions of surplus return and 
risk, one can estimate how long it would take for such 
investment strategies to return the plan to fully funded 
status. For a plan that is 80% funded, with 1.35% excess 
return in case E, it would take 16 to 18 years on average. 
In case F, the excess return of 2.95% would shorten the 
average time to seven to eight years. The latter case 
might seem to be the quicker fix, but the uncertainty 

would be much greater, due to higher 
surplus risks.

How do these investment strategies 
compare to a traditional 60/40 portfolio, 
strategy G in Exhibit 5? Relative to the 
liability benchmark of 125% corpo-
rate bonds, the 60/40 portfolio takes 
an active weight of 60% in equity and 
-85% in bonds. For a simple calculation, 
assume that the bonds in the asset port-
folio are the same as the bonds in the 
liability benchmark. This would result 
in an expected surplus return of 2.85% 
and surplus risk of 12.3%. This risk is 
twice as high as that of case C, and as a 

result the surplus Sharpe ratio is only 0.23.
Exhibit 6 plots the surplus risk and return of the 

seven investments proposed in Exhibits 4 and 5. Strate-
gies A, B, and C are for a fully funded plan and strate-
gies D, E, F, and G are for the unfunded plan. It points 
to the fact that the traditional 60/40 portfolios are very 
inefficient as a LDI strategy.

One has to admit that it is extremely rare that 
active investment strategies would intentionally take on 
active risks as high as 12.3%. But this is exactly the case 
with 60/40 portfolios relative to a liability benchmark. 
The hope of such a strategy is that the risky assets would 
outrun the liability in the long run. But as we all know 
too well but sometimes forget, the hare does not always 
win the race against the tortoise.

De-risking with Risk Parity

Increasingly, many corporate plan sponsors have 
recognized that traditional asset allocation portfolios are 
poorly suited to hedge pension liabilities. The mismatch 
results in a significant amount of surplus risk, and many 
plan managers now are taking steps to de-risk. But how 
to de-risk, while still preserving positive surplus returns 
necessary to close the funding gap, deserves a careful 
analysis.

One simple approach is to increase the plan’s allo-
cation to fixed income and decrease the allocation to 
risky assets such equities. Since the liabilities are all fixed 
income, the asset shift to more fixed income will reduce 
surplus risk. This approach, which I call traditional 
de-risking, incrementally reduces equity in a 60/40 

E x h i b i t  5
Example of Corporate Pension Portfolios with 80% Funding Ratio 
Using Liability-Matching Asset Portfolio and Risk Parity
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portfolio and at the extreme makes the asset portfolio 
100% fixed income.

The dotted-path in Exhibit 7 shows the expected 
surplus return and risk of this approach for an 80% 
funded plan. The point labeled “G” is the 60/40 port-
folio seen in Exhibit 6. As we decrease the equity allo-
cation and increase fixed income by the same amount, 
both risk and return decline. For instance, when the 
plan asset is 20/80, or 20% in equity and 80% in bonds, 
the surplus risk is reduced to 4.4% while the surplus 
return is reduced to 0.45%. It is apparent that the tra-
ditional approach to de-risking will have a significant 
negative impact on the expected surplus return. When 
the asset portfolio is 100% fixed income, the surplus 
risk is reduced to 1.25% and the surplus return becomes 
–75 bps. Since the plan is 80% funded, moving to 100% 
fixed income that has similar characteristics as the liabili-
ties is not a winning proposition.

An alternative approach, which I call “risk parity 
de-risking,” offers better expected surplus returns while 
also reducing surplus risk. Marked as the diamond path 
in Exhibit 7, the beginning portfolio is still 60/40 but we 
choose portfolio E, the liability-matching portfolio plus 
RP1/2 (see Exhibit 5 and 6) as the target portfolio. As 
we reduce weight in portfolio G and increase weight in 
portfolio E, risk parity de-risking lowers the surplus risk 
while maintaining a higher level of surplus return.

The benef it of risk parity de-risking is rather 
significant. How is this possible? From a Sharpe ratio 
perspective, for an underfunded plan, traditional de-
risking actually reduces the overall Sharpe ratio, since 
a greater fixed income allocation in the asset mix just 
“locks in” the negative surplus return relative to the 
liability benchmark. In contrast, risk parity de-risking 
increases the Sharpe ratio by moving closer to liability-

E x h i b i t  6
Surplus Risk and Expected Surplus Return of Investment Strategies against a Liability Benchmark
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matching and increasing the risk-adjusted returns of the 
risk asset portfolio.

CONCLUSION

Many pensions are underfunded. It is a challenge 
to devise investment strategies that could return them 
to health over time while also protecting against fur-
ther deterioration. In the current regulatory environ-
ment, public pensions and corporate pensions are treated 
differently and, as a result, they may warrant different 
investment approaches. For the public pension, the 
approach should be to invest in strategies that meet the 
required return with the least amount of risk. For cor-
porate pension plans the approach should be to invest 
in liability-matching portfolios plus risk asset portfolios 
with an optimal surplus Sharpe ratio.

In this article, I outline ways that plan sponsors 
can use risk parity strategies to achieve these invest-
ment objectives. For public pension funds, risk parity 
can provide the targeted return on assets with lower 
risk, thus reducing the volatility in its funding status. 
For corporate pension funds, risk parity can be deployed 
in the risk asset portfolios that are separated from the 
liability-matching portfolios. At its core, risk parity is 
an approach to allocate risk efficiently and to deliver 
stable returns. Whether we consider the absolute risk 
for public pensions or surplus risk for corporate pen-
sions, risk parity provides a way to generate efficient 
risk-adjusted returns and create the long-term wealth 
required to meet future pension obligations.

Traditional 60/40 portfolios are ill-suited for cor-
porate pension plans because the surplus risk relative 
to liabilities is extremely high. Traditional de-risking 

E x h i b i t  7
Risk and Return Paths of Two De-risking Approaches: Traditional and Risk Parity
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approaches lower the surplus risk but incur a significant 
reduction in surplus return. The alternative risk parity 
de-risking suggested in this article can help corporate 
pensions maintain a high level of surplus return while 
reducing surplus risk. In addition, this strategy moves 
pension plans closer to a liability-matching framework, 
which corporations would ultimately adopt.

ENDNOTES

The author thanks Bryan Belton, Michael Campbell, 
and Tim McCusker for helpful discussions on the topic and 
comments on the article.

1According to Pension & Investments (April 30, 2012, 
p. 1), the average funding ratio of the 100 largest U.S. cor-
porate pension plans stood at 81.6% in 2011.

2For simplicity, the graph uses normal distributions for 
both portfolios. In reality, equity returns have signif icant 
left tail risk. With lower allocation to equities, a risk parity 
portfolio also reduces the left tail risk.

3These could be pension funds, but also insurance com-
panies or any other entities with future liabilities.

4The funding ratio could actually increase while the 
difference grows because both the numerator and the denom-
inator get larger.

5For liability-matching as well as tax arbitrage, Fischer 
Black [1980] proposed investing all proceeds from bond issu-
ance in a diversified portfolio of corporate bonds with similar 
risk characteristics to that of the issuing corporation. In other 
words, zero surplus risk but positive surplus return.
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The opinions expressed in this article represent the current, good faith views of the author(s) at the time of publication, are provided for 
limited purposes, are not definitive investment advice, and should not be relied on as such. The information presented in this article has been 
developed internally and/ or obtained from sources believed to be reliable; however, PanAgora does not guarantee the accuracy, adequacy 
or completeness of such information. Predictions, opinions, and other information contained in this article are subject to change continually 
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The views expressed represent the current, good faith views of the author(s) at the time of publication.Any forward-looking statements 
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Forward-looking statements are subject to numerous assumptions, risks anlJ uncertainties, which change over time. Actual results could 
differ materially from those anticipated in forward-looking statements. 

HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS,SOME OF WHICHARE DESCRIBED 
BELOW NO REPRESENTATION IS BEING MADE THAT ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR 
LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE ARE FREQUENTLY SHARP DIFFERENCES BETWEEN HYPO-
THETICAL PERFORMANCE RESULTS AND THE ACTUAL RESULTS SUBSEQUENTLY ACHIEVED BY ANY PARTICULAR 
INVESTMENT PROGRAM. ONE OF THE LIMITATIONS OF HYPOTHETICAL PERFORMANCE RESULTS JS THAT THEY 
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NOT INVOLVE FINANCIAL RISK, AND NO HYPOTHETICAL TRADING RECORD CAN COMPLETELY ACCOUNT FOR 
THE IMPACT OF FINANCIAL RISK IN ACTUAL TRADING. FOR EXAMPLE,THEABILITYTO WITHSTAND LOSSES OR 
TO AD HERETO A PARTICULAR INVESTMENT PROGRAM IN SPITE OF TRADING LOSSES ARE MATERIAL POINTS 
WHICH CAN ALSO ADVERSELY AFFECT ACTUAL TRADING RESULTS. THERE ARE NUMEROUS OTHER FACTORS 
RELATED TO THE MARKETS IN GENERAL OR TO THE IMPLEMENTATION OF ANY SPECIFIC INVESTMENT PRO-
GRAM WHICH CANNOT BE FULLY ACCOUNTED FOR IN THE PREPARATION OF HYPOTHETICAL PERFORMANCE 
RESULTS AND ALL OF WHICH CAN ADVERSELY AFFECT ACTUAL TRADING RESULTS. 

The S&P 500 Index is an unmanaged list of common stocks that is frequently used as a general measure of U.S. stock market performance. 

RISK CONSIDERATIONS 
International investing involves certain risks, such as currency f luctuations, economic instability, and political developments. Additional 
risks may be associated with emerging market securities,including illiquidity and volatility. Active currency management, like any other 
investment strategy, involves risk, including market risk and event risk, and the risk of loss of principal amount invested. 

Derivative instruments may at times be illiquid, subject to wide swings in prices, difficult to value accurately and subject to default by the 
issuer. Strategies that use leverage extensively to gain exposure to various markets may not be suitable for all investors. Any use of leverage 
exposes the strategy to risk of loss. In some cases the risk may be substantial. 

This material is directed exclusively at investment professionals. Any investments to which this material relates are available only to or will 
be engaged in only with investment professionals. Past performance is no guarantee of future results. 

PanAgora is exempt from the requirement to hold an Australian financial services license under the Corporations Act 2001 in respect of the 
financial services. PanAgora is regulated by the SEC under US laws, which differ from Australian laws.




