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Asset/Liability management has almost exclusively focused upon asset growth. While current liabilities can
be immunized through techniques such as Liability Directed Investment (LDI), there is still risk that assets will
not be enough to cover new liabilities as the work force
of a firm increases, wages rise, and longevity increases.
Equities rise with economic growth and so hedge against
future liabilities that come from growth in the underlying business of the fund’s participants. Equities supply
an engine of growth so that a fund’s assets can grow at
a rate that matches the actuarial assumptions of growth
necessary to meet future liabilities.
So, a portfolio of equities is an important part of managing future liabilities. But what of current liabilities?
Liabilities change as the discount rate fluctuates with
long term interest rates. In order to hedge against such
changes in the liability stream, a fixed income component is necessary.
Unfortunately, combining stocks with bonds lowers expected return so that plans are forced to choose between
asset growth and liability matching. The widespread approach is to focus on asset maximization. Diversification
into other non-equity asset classes is used to lower the
volatility and increase returns of the portfolio, not to
hedge liabilities. This growth oriented strategy assumes
that growing assets sufficiently will also solve the liability
problem by achieving overfunded status. But 2008 has
shown the danger of putting all of our strategic eggs in
the asset growth basket as asset values plummeted while
liabilities soared.

an extended period of time. In this paper we will study
these three approaches.

Problems with “Policy” Portfolios
Defined benefit plans typically develop a long-term
strategic asset allocation, or “policy portfolio” that
is designed to meet the growth needs determined by
their liabilities. This portfolio is, by design, more complex than the simple 60/40 stock and bond portfolio
we have been describing in previous articles. The strategic portfolio typically has many asset classes under
the assumption that this increases “breadth.” In addition, the policy portfolio has fixed weights since its
composition is determined by long run average statistical measures of risk, return and diversification. This
“static” approach to asset allocation is typically used
to differentiate “strategic” asset allocation from “tactical” asset allocation. Indeed, “strategic asset allocation”
and “static asset allocation” have become synonymous.
However, the bear market that began in 2007 has shown
the short comings of this approach in high relief. The
market is rarely at its average level of risk. Likewise,
correlations are hardly ever at their long term average.
Instead, these measures are dynamic and change with
the business cycle. There are periods of high volatility like 2008 and low volatility like 2006. Correlations
across asset classes tend to be lower in periods of low
volatility and higher in high volatility regimes. Unfortunately bear markets in equities tend to be periods of
high volatility, so diversification is either less effective
or can even fail when we really need it. This is not a
recent phenomenon, and is characteristic of all equity
bear markets going back to the 1930s.
In addition, as we experience the different volatility regimes, the realized risk of the static portfolio is always
different than its expected risk. In 2004 – 2006 a static
allocation would have realized risk significantly below
its target as the market experienced exceptionally low
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So the question is can we balance asset growth with current liability management? That is, can we have hedge
future and current liabilities at the same time? Thankfully, the answer is, yes. A portfolio of essential betas,
which balance risk while also diversifying capital, can
achieve such a goal. By contrast, a static policy portfolio
or partial LDI hedged approach can fall short even over
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volatility. Conversely the same static portfolio would have The Policy Plan
experience significantly higher volatility in 2007 – 2008.
For the “policy plan” portfolio we will use an asset allocaA static asset allocation assumes constant risk, which is
tion described in Leibowitz and Bova (2008). This portfolio
never achieved in real life.
was given through a survey of consultants as a “typical”
To further complicate things, long term interest rates usu- policy portfolio for institutional investors and consists of:
ally fall during these periods of high volatility which means
1) 25% US Equities
that liabilities soar. Just when asset values are declining,
2) 20% International Equities
liabilities climb and defined benefit plans find that their
funded status is likewise falling. The market is not a static
3) 10% Real Estate
environment. It is dynamic, and even statistical relation4) 5% Emerging Market Equities
ships change over the market cycle.
So the problems with typical policy portfolios are:

5) 5% Private Equity

1) Low correlation with liabilities

6) 25% US Bonds

2) Realized risk that is higher or lower than
targets for long periods

7) 10% Alternatives

For the purposes of this paper we will assume the follow3) Decreased diversification during down markets ing equivalent investments all in local currency returns:
It is clear that the current practice of creating a static policy
portfolio does not meet the goals of most defined benefit
plans. The recent trend of increasing “breadth” failed in the
bear market that began in 2007. An alternative approach
is clearly needed.
In this study we will compare a typical policy plan with a
portfolio of essential betas and an LDI oriented plan that
directly hedges a portion of the liabilities. We will examine
the funded status over time and see which, if any of the
plans achieves our goal of hedging liabilities while also
growing assets to hedge future liabilities.

1) US Equities = Russell 3000 Index
2) International Equities = MSCI EAFE Index
3) Real Estate = NAREIT Index
4) Emerging Market Equities = MSCI Emerging
Market Index
5) Private Equity = HFRI Private Issue/Reg
D Index
6) US Bonds = Barclays Aggregate Bond Index
7) Alternatives = HFRI Fund of Funds Index

While many plans can have significantly different asset
Three Strategic Plans
allocations than the one specified here, it appears to be
While each defined benefit plan has different liability
fairly representative. The only component which appears
streams and different policy portfolios, most plans have
to be missing is an exposure to high yield bonds, but it is
similar characteristics. For the purposes of this study we
unlikely that would significantly change the results.
will use the Citi Liability Index as described in Bader and
Ma (1995) when it was developed at Salomon Brothers. For The Essential Beta Plan
the rest of this paper when we refer to “liabilities” we will
be referring to the Citi Liability Index. The data for the Citi The essential beta plan portfolio balances risk across three
Liability Index only goes back to January 1995 so there are dimensions:
several economic scenarios missing from the data, in addition to the fact that stocks have underperformed bonds
during this period. But, if nothing else, it does give a worse
case scenario for us to look at.
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We will simulate and compare 3 strategic plans. All are
100% funded on January 1, 1995 when the Citi Liability
Index starts. The “Policy Plan” will be allocated according to Leibowitz and Bova (2008). The second portfolio,
the “Essential Beta Plan,” will be allocated according to
risk balancing techniques described in our earlier article
“Balancing Betas: Essential Risk Diversification.” The third
portfolio would be a balanced mix of stocks and the Citi
Liability Index which we will call the “50% LDI Plan.”
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1) Across asset classes,
2) Within asset classes, and
3) Across time.
To balance risk across asset classes, it is necessary to leverage sovereign bonds in the futures market to extend
their duration and also include a portfolio of real assets
(commodities and treasury inflation protected securities, or
TIPS) in order to offset the significant inflation risk added
by the bonds. By extending the duration of the sovereign
bonds, the essential beta plan is able to balance the risk
between stocks and bonds rather than having over 90% of
the risk budget in equities as is the case in most growth
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oriented balanced portfolios. In addition the 14 – 15 year
duration of the leveraged sovereign bond component is
similar to the liability duration of most defined benefit
plans. As a result, the fixed income component of the essential beta plan not only diversifies equities, but also is
an effective liability hedge. So balancing risk across asset
classes also creates a portfolio that effectively hedges a
significant portion of liabilities.
Balancing risk within asset classes amounts to equal capital
weighting developed market stocks and bonds and also increasing the capital weight of emerging markets and small
cap stocks. The former occurred because risk is similar
within the developed markets. Increasing the weight of
emerging market and small cap stocks may seem counter intuitive since both sectors have higher volatility than
developed markets, but in reality their cap weighting is
smaller than their risk weighting.
Through time, the essential beta portfolio rebalances by
increasing equity weights in low volatility periods and decreasing equity weights in high volatility periods in order
to achieve the 9% risk target in both periods. This dynamic weighting process is for risk control purposes and
is not based upon an implicit forecast for market returns.
Is this “tactical asset allocation (TAA)?” TAA shifts assets
around a static benchmark based upon a return forecast.
A dynamic strategic portfolio like the essential beta plan is
not “TAA” since allocation changes are not due to return
forecasts. Allocations change based upon risk budgeting
and changes in the underlying volatility environment in
order to stabilize the realized risk of the portfolio and are
entirely based upon rules, not forecasts.

the same 9% annualized risk target of the policy and essential beta portfolios. In a simplistic view this 50% LDI
portfolio offers the best of both worlds. But does it really?
Below we will see that this simplistic method does not, in
fact, do the job.
The 50% LDI plan is strictly hypothetical since a portfolio
cannot be constructed to exactly match the Citi Liability
Index. It is, however, an ideal upon which to compare the
concepts behind LDI as well as a comparison with the
policy and essential beta portfolios which are investable. It
also tests a quasi-LDI approach adapted by many plans. In
this approach a portion of the strategic asset allocation is
given to long bonds in order to partially immunize liabilities
while keeping assets in equities for growth. This is exactly
the goal, but as we will see, the static weights of this approach are a draw back despite its simplicity.

The Study
First we look at the funded status of the three plans over
time relative to the Citi Liability Index. We calculated this
using the “Funded Ratio Return” as described in Bader
and Ma (1995):
FRR = ((1-portfolio return)/(1-liability index return))-1
Where return is the monthly percent change. Illustration
1 below shows how the funded status changed from 1/95
– 12/08:
FIGURE 1: FUNDED STATUS
January 1995 – December 2008
160%
140%

This dynamic rebalancing through time also affects liability
hedging since liabilities are also affected by the volatility 120%
regimes as we shall see below.
While we divide returns in this study into high and low
volatility periods using the VIX only, the essential beta
process incorporates multiple dimensions of risk including
the VIX, credit spreads, monetary policy, and economic
growth in determining the appropriate asset allocation. A
forthcoming paper will go into this in more detail.

The 50% LDI Plan
The third portfolio is strictly hypothetical. Suppose we
could have a portfolio which is 45% stocks, 45% a liability
hedged portfolio of bonds and 10% cash. Such a portfolio
would fully hedge half our liabilities and still have 50% of
our risk budget for growth (In this case an equal capital
weight is also the same as an equal risk weight since liabilities and stocks have similar volatilities and low correlation). The weighting of 45/45/10 gives the portfolio
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Source: First Quadrant, L.P.

The Y-axis measures the funded status. What we see is
that all three portfolios become overfunded during the tech
bubble of 1997 – 1999, but then become underfunded by
2001 when the bubble bursts. However, by 2004 the essential beta plan is back to being fully funded. The Policy
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*Supplemental Information. Please see Essential Beta – Simulated Performance disclosure as well as the Essential Beta Composite and related disclosures at the end of
this article for important information on the simulation and composite.
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"ALANCINGÖ2ISKÖINÖAÖ'LOBALÖ-ULTI !SSETÖ0ORTFOLIO
For a long-term investor, a simple portfolio of US stocks
and bonds is inadequate. As we discussed in “Does Your
Portfolio Have ‘Bad Breadth’” an essential beta portfolio
would have the goals of:
1.
2.
3.

that was shattered in the bear market that began in 2007
just as the earlier period of low volatility ended in 1997
with the Emerging Market crisis, and then the Russian
Financial Crisis of 1998. Periods of economic crisis and
uncertainty are as regular a part of the business cycle as
the more stable periods. Realized volatility shows a similar
pattern though it is based upon trailing returns rather than
expectations, as is implied volatility.

Participating in long run global economic growth,
Diversifying against general market declines to preserve
capital, and
Hedging against inflationary and deflationary periods. FIGURE 7: CBOE VOLATILITY INDEX (VIX)
January 1990 – December 2008

In order to achieve these goals there are three essential 70
asset classes:
1.

2.

Stocks for Growth

60

•
•
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Developed Market Equities
Small Cap Equities
Emerging Market Equities
REITS

40
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Sovereign Bonds For Diversification And Deflation
20
Hedging
•

3.

Developed Market Long Duration Zero Coupon 10
Bonds
0
• Synthetically Created Using Futures
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008
Real Assets to Hedge Against Inflation
Source: Chicago Board Options Exchange; FQ
•
•

Diversified Commodities
Treasury Inflation Protected Securities (TIPS)
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The fact that risk changes over the market cycle has profound implications for risk budgeting. A 60/40 global passive mix, for instance, can have a long term volatility of
The Portfolio Process Follows These Steps:
about 8.6%, but that can range from 6.0% in low volatility
periods to 10.4% in high volatility regimes. So if we are
1. Establish Total Portfolio Risk Target
2. Balance Risk Across Segments Within Each Asset truly going to balance risk, we need to take into account
the long run dynamic nature of volatility to diversify the
Class
3. Balance Risk Across Asset Classes To Conform With (1) assets across time as well as across markets.
A simple, but effective approach is to divide the past into
high and low volatility environments and estimate vola!DAPTINGÖTOÖ#HANGINGÖ2ISKÖ%NVIRONMENTS
tilities and correlations based upon this division. VolaTypical risk budgeting assumes that risk is fairly stable tility estimates derived in this way increase equities and
over time and is measured by the standard deviation of commodities during periods of low volatility with an acreturns and correlations among asset classes. Unfortu- companying decrease in the allocation to bonds. During
nately, both of these measures can change for significant a high volatility period the reverse happens. Adding this
periods of time. For example, Figure 7 shows the VIX in- procedure to the portfolio construction process greatly stadex of implied volatilities for S&P 500 options from Janu- bilizes the risk of the portfolio as can be seen from Figure
ary 1990 – December 2008. We can clearly see periods of 8 which compares a portfolio of 60% MSCI World stocks
higher and lower than average volatility, with the average and 40% Citigroup World Government Bonds (WGBI) to
at about 20. Many may remember that as recently as 2006 an essential beta portfolio without regime shifts, and one
many investors were convinced that “globalization” had that incorporates such shifts:
structurally changed the stock market, making it more efficient. This meant that volatility would be permanently
below average. As in 1995 this turned out to be an illusion
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As we can see, based on our simulation, over the long-run
the essential beta portfolio delivers significantly better
So far our discussion has centered on risk budgeting. The excess returns than the 60/40 at about the same level of
final question is, how does the portfolio perform? Does it risk. At the same time it delivers balanced risk exposure
deliver the returns necessary to justify its more complex and less dependence on stocks.
structure? We have performed historical simulations of this
However, the 60/40 is not the essential beta portfolio’s
process. The results are summarized below:
benchmark. There is roughly a 7.1% tracking error with the
60/40 and we can see that there are wide differences in
TABLE 1: ESSENTIAL BETA SIMULATED PERFORMANCE*
Excess Returns January 1988 – December 2008
performance every year. Also, it is clear from the composition of the portfolio that when stocks outperform bonds
Returns Excess of Cash
and commodities by a large margin, as they did during
Global Balanced
Essential
Essential
the tech bubble of 1997–1999, an essential beta portfolio
Plan (60/40)
Beta (gross)
Beta (net)
could underperform the 60/40.

2ETURNÖANDÖ2ISK

2008

-23.4%

-10.1%

2007

0.1%

6.0%

-10.3%
5.8%

2006

5.0%

-1.8%

-2.0%

2005

8.2%

15.0%

14.8%

2004

7.8%

18.5%

18.2%

2003

14.9%

16.8%

16.5%

2002

-13.4%

9.7%

9.4%

2001

-10.1%

-8.9%

-9.1%

2000

-8.7%

7.7%

7.4%

1999

11.2%

0.6%

0.3%

1998

12.1%

-1.9%

-2.2%

1997

12.2%

5.7%

5.4%

1996

8.1%

14.5%

14.2%

1995

13.2%

22.4%

22.0%

1994

-5.3%

-19.7%

-20.0%

1993

16.0%

27.5%

27.0%

1992

0.2%

3.2%

2.8%

1991

10.7%

15.1%

14.6%

1990

-18.4%

-12.1%

-12.4%

1989

9.5%

6.5%

6.1%

1988

12.3%

8.0%

7.5%

Annualized
Excess Return

2.3%

5.2%

4.9%

Annualized Risk

8.6%

9.0%

9.0%

Sharpe Ratio

0.3

0.6

0.5

3UMMARY

In a previous article we showed that in some cases
“breadth” decreases diversification. In this paper we have
shown that balancing capital is not the same as balancing
risk. Reallocating capital is not the same as diversification. However, we can engineer a solution if we let go of
some of the preconceptions we have about the nature of
risk. In particular, if we accept that modest leverage of
a low-volatility asset is not overly “risky,” we can actually achieve true risk diversification. A global multi-asset
portfolio constructed in this manner can have multiple
sources of essential beta and achieve the investment goals
of participating in long-run economic growth while protecting against market declines and the threat of inflation
or deflation.
We can also see within this study the value of “Rethinking Beta.” In an essential beta portfolio, the components
are re-combined to make something entirely different than
the individual components. We are not merely rebalancing
among asset classes to reduce asset class risk, but recombining the components, or betas, to develop a portfolio that
is also diversified through time by taking into account the
changing nature of risk. In this way an essential beta portfolio is truly diversified across markets and across time.

ƇƇƇ
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* Please see Simulation Disclosures: Essential Beta - Simulated Performance (Net of Fees) found at the end of this article for information concerning this simulation.
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increases liability hedging when liabilities are likely to
grow and decreases it when it is not. It does so without
forecasting returns or liabilities, but through a rules based,
risk budgeting approach.
It is a “dynamic strategic” portfolio, through the essential
beta process, rather than the traditional “static strategic”
portfolio that allows us to reach our goal of having both
asset growth and liability hedging in the same plan.

The Best of Both Worlds
We can see from this simulation that a portfolio of essential betas, balancing risk across asset classes, within asset
classes, and across time can indeed give us the best of
both worlds. A portfolio of essential betas balances asset
growth and liability hedging through:
1) A diversified portfolio of equity betas to participate in long run economic growth,
2) Very long duration sovereign bonds which both
diversify the equities against economic declines
and hedge against liability growth that occurs
because of drops in long-term interest rates,
3) A portfolio of real assets to hedge against inflation risk caused by the exposure to long duration
bonds, and
4) A dynamic risk budgeted asset allocation that
changes with the market cycle that increases
liability hedging when liabilities are more likely
to grow and increases allocations to growth
when assets are more likely to grow.
The resulting portfolio of essential betas can balance both liability hedging, to lock in a portion of current liabilities, with
asset growth to hedge against the growth of future liabilities. These two goals have long been considered incompatible. With a portfolio of essential betas, we can achieve both.

ƇƇƇ
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Essential Beta – Simulated Performance 6LPXODWHGSHUIRUPDQFHLVQRJXDUDQWHHRIWKHIXWXUHUHVXOWVLQDOLYHSRUWIROLRXVLQJWKHVWUDWHJ\3RWHQWLDOIRUSUR¿WLV
accompanied by possibility of loss. General Disclosures: The simulated performance used in this presentation may differ from live performance experienced using the
VWUDWHJ\IRUWKHIROORZLQJUHDVRQV7KHVLPXODWLRQDVVXPHVWKDWZHDGMXVWWKHULVNDQGFDSLWDODOORFDWHGWRHDFKVXEVWUDWHJ\RQDPRQWKO\EDVLVDIWHUWKHFORVHRQWKHODVW
GD\RIHDFKPRQWKZKHUHDVWKHOLYHSURGXFWPD\QRWDGMXVWWKHDOORFDWLRQVH[DFWO\DWWKDWWLPH7KHVLPXODWLRQDVVXPHVWKDWWKHVWUDWHJ\DQGVXEVWUDWHJ\JXLGHOLQHVDUH
FRQVWDQWWKURXJKWKHOLIHRIWKHSRUWIROLRZKHUHDVWKHJXLGHOLQHVIRUOLYHSRUWIROLRVPD\KDYHFKDQJHGRYHUWKHOLIHRIHDFKSRUWIROLR7KHVLPXODWLRQDVVXPHV¿[HGWUDQVDFWLRQ
FRVWVZKHUHDVOLYHSRUWIROLRWUDQVDFWLRQFRVWVZLOOEHYDULDEOH7KHVLPXODWLRQXVHVDV\QWKHWLFORQJGXUDWLRQ]HURFRXSRQERQGIRUHDFKERQGFRXQWU\DOORFDWLRQ7KHFDVK
UHWXUQIRUWKHV\QWKHWLFERQGFDQYDU\E\EURNHU7KHVLPXODWLRQDVVXPHVDOOWUDGLQJWDNHVSODFHRQFHDPRQWK RQWKHODVWGD\RIWKHPRQWK ZKHUHDVOLYHSRUWIROLRVPD\
WUDGHRIWHQGXULQJWKHPRQWK+\SRWKHWLFDORUVLPXODWHGSHUIRUPDQFHUHVXOWVKDYHFHUWDLQLQKHUHQWOLPLWDWLRQV8QOLNHDQDFWXDOSHUIRUPDQFHUHFRUGVLPXODWHGUHVXOWVGRQRW
represent actual trading. Also, since the trades have not actually been executed, the results may have under or over compensated for the impact, if any, of certain market
IDFWRUVVXFKDVODFNRIOLTXLGLW\RUSRVLWLRQVQHHGWREHURXQGHGEDVHGXSRQFRQWUDFWVL]HZKHQIXWXUHVWUDGHVDUHEHLQJH[HFXWHG6LPXODWHGWUDGLQJSURJUDPVLQJHQHUDO
DUHDOVRVXEMHFWWRWKHIDFWWKDWWKH\DUHGHVLJQHGZLWKWKHEHQH¿WRIKLQGVLJKW1RUHSUHVHQWDWLRQLVEHLQJPDGHWKDWDQ\DFFRXQWZLOORULVOLNHO\WRDFKLHYHSUR¿WVRUORVVHV
VLPLODUWRWKRVHVKRZQ8QOHVVRWKHUZLVHQRWHGSHUIRUPDQFHUHWXUQVIRURQH\HDURUORQJHUDUHDQQXDOL]HG3HUIRUPDQFHUHWXUQVIRUSHULRGVRIOHVVWKDQRQH\HDUDUHIRUWKH
period reported. 'LVFORVXUHV6SHFL¿FWR6LPXODWLRQ The Essential Beta simulation is constructed with the goal to diversify risk in a portfolio by strategically allocating risk
WRVHYHUDOVXEVWUDWHJLHVDVVHWFODVVHVLQFOXGLQJZLWKRXWOLPLWDWLRQ'HYHORSHG0DUNHW(TXLWLHV866PDOO&DS(TXLWLHV(PHUJLQJ0DUNHW(TXLWLHV5HDO(VWDWH,QYHVWPHQW
7UXVWV ³5(,76´ 'LYHUVL¿HG&RPPRGLWLHV867UHDVXU\,QÀDWLRQ3URWHFWHG6HFXULWLHV ³867,36´ DQG/RQJ'XUDWLRQ=HUR&RXSRQ6\QWKHWLF%RQGV ³6\QWKHWLF7UHDVXULHV´ 
The simulation assumes Synthetic Treasuries are created by using futures on various developed country sovereign bonds. The simulation additionally attempts to balance risk
relative to country and sector weightings. The simulation targets overall portfolio risk allocations based on pre-determined indicators of market risk which may change over time.
Investment Management Fees:$OOSHUIRUPDQFHUHVXOWVSUHVHQWHGLQFOXGHWUDGLQJFRPPLVVLRQV7KH)4LQYHVWPHQWPDQDJHPHQWDVVHWEDVHGIHHVFKHGXOH DVVHWVPDQDJHG
LQPLOOLRQV IRUWKLVVWUDWHJ\ZKLFKLVQHJRWLDEOHLVDVIROORZV±±DQGPRUHWKDQ$VVHWEDVHGIHHVDUHFKDUJHGLQFUHPHQWDOO\
)RUH[DPSOHDPLOOLRQGROODUSRUWIROLRZLOOEHFKDUJHGIRUWKH¿UVWPLOOLRQIRUWKHQH[WPLOOLRQ

COMPOSITE INFORMATION

Essential Beta
 0DU$SU

Total
Return
Gross

Total
Return
Net

Number of
Portfolios1

Composite
Dispersion
(%)

Total Composite
Assets1
(Millions USD)

% of Firm
Assets1

Total Firm
Assets1
(Millions USD)

*Actively
0DQDJHG$801,2
(Millions USD)

*Total Firm Assets
,QFOXGLQJ1RWLRQDO9DOXHV 1,3
(Millions USD)

+8.8%

+8.7%

<5

±

5

0.1

8,382

17,671

17,802

6HH$GGLWLRQDO'LVFORVXUHVIRULPSRUWDQWLQIRUPDWLRQFRQFHUQLQJWKLVFRPSRVLWHDQGWKHHIIHFWRIIHHV 6XSSOHPHQWDO,QIRUPDWLRQ $OOSHUIRUPDQFHDQG$80GDWDLVSUHOLPLnary. 1At End of Period Reported. 2Includes market values for fully funded portfolios and the notional values for margin funded portfolios, all actively managed by First Quadrant
DQGQRQGLVFUHWLRQDU\SRUWIROLRVPDQDJHGE\MRLQWYHQWXUHSDUWQHUVXVLQJ)LUVW4XDGUDQW/3LQYHVWPHQWVLJQDOV)LUVW4XDGUDQWLVGH¿QHGLQWKLVFRQWH[WDVWKHFRPELQDWLRQRI
DOOGLVFUHWLRQDU\SRUWIROLRVRI)LUVW4XDGUDQW/3DQGLWVMRLQWYHQWXUHSDUWQHUVEXWRQO\ZKHUHLQ)4KDVIXOOLQYHVWPHQWGLVFUHWLRQRYHUWKHSRUWIROLRV3Includes market values
IRUIXOO\IXQGHGSRUWIROLRVDQGWKHQRWLRQDOYDOXHVIRUPDUJLQIXQGHGSRUWIROLRVPDQDJHGE\)LUVW4XDGUDQWDQGQRQGLVFUHWLRQDU\SRUWIROLRVPDQDJHGE\MRLQWYHQWXUHSDUWQHUV
XVLQJ)LUVW4XDGUDQW/3LQYHVWPHQWVLJQDOV)LUVW4XDGUDQWLVGH¿QHGLQWKLVFRQWH[WDVWKHFRPELQDWLRQRIDOOGLVFUHWLRQDU\SRUWIROLRVRI)LUVW4XDGUDQW/3DQGLWVMRLQWYHQWXUH
partners, but only wherein FQ has full investment discretion over the portfolios.
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Essential Beta 3DVWSHUIRUPDQFHLVQRJXDUDQWHHRIIXWXUHUHVXOWV3RWHQWLDOIRUSUR¿WLVDFFRPSDQLHGE\SRVVLELOLW\RIORVV GENERAL DISCLOSURES: First Quadrant, L.P.
KDVSUHSDUHGDQGSUHVHQWHGWKLVUHSRUWLQFRPSOLDQFHZLWKWKH*OREDO,QYHVWPHQW3HUIRUPDQFH6WDQGDUGV ³*,36®´ )LUVW4XDGUDQW ³)4´RUWKH³)LUP´ LVGH¿QHGDVWKHFRPELQDWLRQRIDOOGLVFUHWLRQDU\SRUWIROLRVRI)LUVW4XDGUDQW/3DQGLWVMRLQWYHQWXUHSDUWQHUVEXWRQO\ZKHUHLQ)4KDVIXOOLQYHVWPHQWGLVFUHWLRQRYHUWKHSRUWIROLRV)LUVW4XDGUDQW
/3LVDUHJLVWHUHGLQYHVWPHQWDGYLVHUDQGLVDQDI¿OLDWHRI$I¿OLDWHG0DQDJHUV*URXS,QF$FRPSOHWHOLVWDQGGHVFULSWLRQRIWKH)LUP¶VFRPSRVLWHVLVDYDLODEOHXSRQUHTXHVW
COMPOSITE DETAILS: Composite Description: &UHDWLRQ'DWH$SULO 7KHSRUWIROLRVLQWKLVFRPSRVLWHLQYHVWLQWKH(VVHQWLDO%HWDVWUDWHJ\7KHVWUDWHJ\VHHNVWRSURvide long-term market returns through exposure to essential markets in order to participate in global economic growth. The strategy includes exposure to global equity, global
VRYHUHLJQERQGVDQGFRPPRGLWLHVSULPDULO\WKURXJKIXWXUHVFRQWUDFWVDQGPD\DOVRXVH([FKDQJH7UDGHG)XQGV (7)V DQGSK\VLFDOVHFXULWLHVZKHQOLTXLGIXWXUHVFRQWUDFWV
DUHQRWDYDLODEOHRUDUHLOOLTXLG7KHVWUDWHJ\ZLOODOVRLQFOXGHH[SRVXUHWRFRPPRGLWLHVDQG7UHDVXU\,QÀDWLRQ3URWHFWHGVHFXULWLHV 7,36 WRKHGJHDJDLQVWLQÀDWLRQ3RUWIROLRVLQ
WKHFRPSRVLWHKDYHDWDUJHWULVNOHYHORIEHWZHHQDQGZKLFKLVEDODQFHGDPRQJWKHDVVHWFODVVHV3RUWIROLRVLQWKHFRPSRVLWHDUHQRWPDQDJHGDJDLQVWDQ\VSHFL¿F
XQLYHUVHDQGKHQFHWKHFRPSRVLWHSHUIRUPDQFHUHÀHFWVWRWDOUHWXUQPortfolio Criteria: There is no minimum balance requirement for a portfolio to be included in a composite.
7KHUHWXUQVSUHVHQWHGGRQRWUHÀHFWOHYHUDJHCalculation Methodology: 9DOXDWLRQVDQGUHWXUQVDUHFRPSXWHGDQGVWDWHGLQ86GROODUVMonthly portfolio returns are timeweighted rates of return using the daily valuation method. Annual portfolio returns are calculated by linking the monthly returns. The dispersion of a composite is calculated
using the asset-weighted standard deviation formula. Only portfolios managed for the full calendar year are included in the dispersion calculation. Where a composite contains
¿YHRUIHZHUSRUWIROLRVDPHDVXUHRIGLVSHUVLRQLVQRWVWDWLVWLFDOO\UHSUHVHQWDWLYHDQGLVWKHUHIRUHQRWVKRZQ$GGLWLRQDOLQIRUPDWLRQUHJDUGLQJWKH)LUP¶VSROLFLHVDQGSURFHGXUHV
for calculating and reporting performance returns is available upon request. Derivatives: The underlying investment process composing this composite uses derivative instruPHQWVWRDFKLHYHGHVLUHGUHWXUQV'HULYDWLYHVDUH¿QDQFLDOLQVWUXPHQWVZKRVHYDOXHLVGHULYHGIURPDQRWKHUVHFXULW\DQLQGH[RUDFXUUHQF\)XWXUHVFRQWUDFWVDUHGHULYDWLYHV
WKDWVSHFLI\DSXUFKDVHRUVDOHRIDQDVVHWDWDVSHFL¿HGSULFHRQDVSHFL¿HGGDWHLQWKHIXWXUH)RUZDUGFRQWUDFWVDUHGHULYDWLYHVWKDWDOORZWKHSXUFKDVHRUVDOHRIFXUUHQF\LQ
the future at a currently agreed-upon rate of exchange. There is a risk that a derivative may not perform as expected, thereby causing a loss or amplifying a gain or loss for a
portfolio. With some derivatives there is also the risk that the counterparty may fail to honor its contract terms causing a loss for a portfolio. Investment Management Fees Performance results presented net of investment management fees are based upon the actual average-weighted management fee charged each portfolio in the composite. These
QHWRIIHHUHVXOWVDOVRUHÀHFWWKHHIIHFWRIDQ\QHJRWLDWHGIHHDUUDQJHPHQWVZKLFKDUHORZHUWKDQ)4¶VIHHVFKHGXOH$OOSHUIRUPDQFHUHVXOWVSUHVHQWHGLQFOXGHWUDGLQJFRPPLVVLRQV7KH)4LQYHVWPHQWPDQDJHPHQWDVVHWEDVHGIHHVFKHGXOHIRUWKLVVWUDWHJ\ZKLFKLVQHJRWLDEOHLVDVIROORZV±±DQGPRUHWKDQ
$VVHWEDVHGIHHVDUHFKDUJHGLQFUHPHQWDOO\)RUH[DPSOHDPLOOLRQGROODUSRUWIROLRZLOOEHFKDUJHGIRUWKH¿UVWPLOOLRQIRUWKHQH[WPLOOLRQ
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