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Key point: Return, volatility, and correlation characteristics of markets change over time, but can be  stable 
in periods, called regimes. The conditional correlation pattern of CTAs vs equities makes a  regime-based 
approach well- suited to a multi-asset allocation model including CTAs. There is an obvious benefit 
of  getting the  allocation right,  given each regime, and notably we find that CTAs play a major role in 
all  regime-optimized  portfolios.  Furthermore, the cost of getting it wrong when expecting a poor equity 
 scenario, and  allocating  accordingly, is far less than the cost of getting it wrong when expecting strong 
equity returns going  forward… 

CTAs AND THE PENSION FUND DILEMMA

                                                                                                                       

Financial markets tend to display different behavior at different times. By behavior we mean returns, volatility, cross market 
correlations, and auto-correlations etc. 

The conventional image is that these changes are driven by economic cycles that move in a relatively ordered 
 manner. A relatively simple historical analysis concludes that the changes are not ordered at all but that the 
 behavior can change abruptly and without clear direction. The new behavior can be temporary, but often lasts for 
several periods (months, years). We call these periods of distinct behavior “regimes”.

In 1989, Hamilton introduced the concept of market regime shifts to financial modelling. He basically assumed 
that markets, in any point of time, would be in one regime with a certain probability to move to another regime 
with different characteristics. This combination of distinct distributions would rather neatly explain the tendency 
for markets to exhibit negative skew, leptokurtosis etc. when analyzed over longer periods of time. The application 
of regime-shifting models has mostly been used in equity investing to allocate between value and growth stocks 
or between different equity sectors.

CTAs in general exhibit very low correlation to equites when averaged over longer time periods. One of the  problems 
for CTA practitioners and investors is the conditional correlation pattern of CTA and equity returns. That is, the 
 correlation is on average positive when equities show positive returns and the correlation is on average negative 
when equities show negative returns, i.e. CTAs make money when equities go up and they make money when 
equities go down, on average.

This behavior is relatively unique for CTAs within the alternatives space. When looking at the correlation pattern for 
hedge fund strategies in general, it is fairly consistent over time, and yes, positive.

This implies that regime-based analysis is well-suited to allocation models that include a wider set of assets where 
the correlation and return patterns can be distinctly different at different times.

Traditional asset allocation models like Mean Variance Optimization or Black-Litterman, in their basic forms, do 
not incorporate this change in behavior over time. So, when relying on such asset allocation models and using 
long-term correlations for CTAs, the benefits are not always evident. This is a dilemma for institutions like pension 
funds when trying to incorporate CTAs in their asset allocation models. Consequently, the resulting allocation to 
CTAs is usually small. 
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Regimes       

In this educational, we incorporate relatively straightforward regimes in a standard Mean Variance Optimization 
allocation model.

The portfolio consists of four asset classes:

• Equities: represented by the MSCI World Index
• Bonds: represented by the FTSE World Government Bond Index
• Hedge Funds: represented by the HFRI Fund of Funds Composite Index
• CTAs: represented by the SocGen CTA Index

The first step is to identify different market regimes. There is a variety of ways to do this based on the  macroeconomic 
environment, fundamental valuations, technical indicators, or statistical regime-switching models.

For simplicity we will use a model loosely based on the macroeconomic environment. We identify six regimes 
based on equity returns (Low-Medium-High, using return terciles) and bond returns (Low-High, using the return 
median) over rolling 36-month periods.  We use data in the period from May-2000 until Apr-2019 and look at three 
key characteristics over rolling 36-months:

• Annualised Rate of Return
• Annualised Volatility
• Pairwise Correlations

For sake of simplicity and brevity, we concentrate the analysis to the three most common regimes, indicated in the 
graph below. In the analyzed period, we have spent more than 70% of the time in either of these three regimes: 
BUST, TEPID & BOOM.

FIGURE 1 -  DEFINITION OF THE REGIMES

Let us look at the correlation characteristics of Hedge Funds and CTAs versus Equities in the respective regimes. 

FIGURE 2 -  CORRELATIONS VS.  EQUITIES FOR 
CTAs AND HEDGE FUNDS IN EACH OF THE 
 REGIMES

We immediately note that CTAs have a low overall correlation to equities and the correlation pattern is distinctly 
different in the three regimes. However, for Hedge Funds the correlation is high in all regimes.
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FIGURE 3 -  THE RETURN VS 
 VOLATILIT Y OF THE SAMPLE 
PORTFOLIO AND THE 10,000 
 SIMULATED  PORTFOLIOS IN 
EACH OF THE THREE REGIMES 
(COLOUR CODED SAME AS 
 PREVIOUSLY)

What are the implications of this for our asset allocation? Let us simulate a random sample portfolio with the 
 following  allocation: Equities 13%, Bonds 43%, Hedge Funds 17%, and CTAs 27%. We then apply the expected 
return,  volatility and correlations of the four assets classes, for each of the three regimes. The resulting expected 
returns and volatilities in each regime, for the sample portfolio, are represented by the large dots in graph below. 
We simulate a total of 10,000 random portfolio combinations of the four asset classes and plot the resulting 
 return and volatility profiles in the same way, using small dots:

We see quite distinct differences in the return and volatility profiles for each regime. To add a flavor of realism, we 
introduce the following restrictions in our allocations often used by pension funds:

• Equities: Minimum 10% and Maximum 50%
• Bonds: Minimum 20% and Maximum 75%
• Hedge Funds: Minimum 0% and Maximum 25%
• CTAs: Minimum 0% and Maximum 25%

The possible portfolio outcomes reduce to the following (scale adjusted) with very little overlap:
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FIGURE 4 -
THE RETURN VS   VOLATILIT Y OF 
THE  SIMULATED PORTFOLIOS IN 
EACH OF THE THREE REGIMES, 
 AFTER  APPLYING PORTFOLIO 
 RESTRICTIONS  (ROUGHLY 1,500 
PORTFOLIOS REMAINING)
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We clearly see that the range of possible portfolio outcomes depending on allocation is quite wide in the BUST 
regime and correspondingly, this is when asset allocation matters the most. In the TEPID regime the return and 
volatility profile of each asset class is very similar, which means that changes in asset allocation has little effect. 

Optimal Portfolios             
If we have an opinion on what regime to expect in the coming period, we can easily find the optimal allocation for 
each regime by plugging in the corresponding return and covariance matrix in the Mean Variance optimizer. The 
optimal portfolio for each of the regimes looks like:

We can also plot the distribution of Return/Volatility for these simulated portfolios per regime:

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

-0.40 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40

Return/Volatility Ratio Distributions per Regime

BOOM Regime TEPID Regime BUST Regime

In the BOOM regime we see, not surprisingly, that the equity allocation max out. We also see that Hedge Funds max 
out. Given the high correlation between hedge funds and equities the high hedge fund allocation is interpreted as 
a substitute for the maxed-out equities in this regime. The allocation to bonds is at minimum and the allocation to 
CTAs is low but not minimal.

In the TEPID regime, hedge funds still max out as a substitute to equities with decent returns but with lower  volatility. 
The bond and CTA allocations are higher.

In the BUST regime, the equity and hedge funds allocations are at their respective minimums, the bond allocation 
is high, and the CTA allocation max out. The effect of the negative correlation to equities in this regime is clearly 
demonstrated.
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FIGURE 5 -  RETURN/ VOLATILIT Y 
 RATIO  DISTRIBUTION OF THE 
 SIMULATED PORTFOLIOS (WITH 
RESTRICTIONS),  PER REGIME

FIGURE 6 -  OPTIMAL PORTFOLIO ALLOCATION 
PER REGIME WHEN OPTIMIZING ON RETURN/
VOLATILIT Y WITH RESTRICTIONS (ALLOCATIONS 
AT MINIMUM MARKED RED AND ALLOCATIONS AT 
MAXIMUM MARKED GREEN)
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Getting it right!                                                                     

We now analyze three sets of portfolios.

• All Equities: 100% Equities
• 60/40: 60% Equities and 40% Bonds
• Optimal: The Mean-Variance optimized portfolio for each regime, given the allocation restrictions above. We 

calculate the risk/return characteristics of these portfolios using the complete return and covariance matrices 
for the three regimes respectively:

We immediately see the effect of asset allocation, both by improved returns and by reduced volatility, especially 
in the BUST regime. If we graph the Return/Volatility ratios for the portfolio and regime combinations the effect in 
the BUST regime is even more dramatic:
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FIGURE 7 - 
 RETURN VS  VOLATILITY FOR  
THE  ALL EQUITIES  PORTFOLIO, 
60/40  PORTFOLIO AND 
 OPTIMIZED  PORTFOLIO, PER 
REGIME

FIGURE 8 -  RETURN/ VOLATILIT Y 
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The potential reward of getting it right is by far the highest in the BUST regime. The difference is quite small in the 
two other regimes.  

Getting it wrong!   

So, we clearly see that getting it right in terms of identifying the BUST regime and adapting the allocation 
 accordingly can be very beneficial. What if we are wrong? We look at the three optimal portfolios for each regime 
and look at what happens if we get it wrong, i.e. ending up in one of the other two regimes!

BOOM Portfolio

TEPID Portfolio

BUST Portfolio

BOOM Portfolio

TEPID Portfolio
BUST Portfolio

BOOM Portfolio

TEPID Portfolio

BUST Portfolio

-5.00%

-3.00%

-1.00%

1.00%

3.00%

5.00%

7.00%

9.00%

0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00%

Ex
pe

ct
ed

 A
nn

ua
lis

ed
 R

et
ur

n

Expected Volatility

Return and Volatility per Regime and Portfolio

BOOM Regime TEPID Regime BUST Regime

FIGURE 9 -  RETURN VS VOLATILIT Y FOR 
THE OPTIMIZED BOOM  PORTFOLIO, 
 OPTIMIZED TEPID PORTFOLIO AND 
 OPTIMIZED BUST PORTFOLIO,  PER 
 REGIME

Obviously, if we allocate expecting a BUST regime but end up in a BOOM regime we would forego some returns, 
but the volatility is also reduced. On the other hand, if we allocate expecting a BOOM regime but we get served a 
BUST regime, the returns drop dramatically, AND the risk is increased. If we illustrate this using Return/Volatility 
ratio we get the following picture: 
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We see that almost regardless of how we allocate, the Return/Volatility ratio improves for all regimes when we 
incorporate alternatives (Hedge Funds and CTAs) in the portfolio. Notably, we get a significant improvement in the 
BUST regime. We also expect an improvement of the Return/Volatility ratio in the BOOM regime but there is some 
risk of foregoing returns which can be seen in the left tail of the distribution.

Summary & Conclusion                                                                                                                               

This educational does not aim to provide the optimal regime definition or suggest that a mean variance  approach 
is the best model to allocate an institutional multi-asset portfolio. However, it shows that asset allocation 
 matters.  Alternative assets amplify the effect of asset allocation. Under the assumption of  regimes, the benefit is 
 dramatically evident. As we have said before, even if you are expecting a bright future for equities, it is prudent to 
hold a small allocation to CTAs that can easily be scaled up when things turn sour. From a Return/Volatility ratio 
perspective, it is better to be safe than to be sorry. Risking sounding like Cato the Elder: “…when you invest in CTAs 
you don’t buy into a market view or position. You buy into the CTAs innate ability to react and adapt to market 
events in a systematic, disciplined, and relatively unconstrained way. These abilities are particularly important in 
periods when markets are driven by fear and emotions. Such a period will come again, sooner or later…”

The cost of getting it wrong, in terms of Return/Volatility, is far less when being bearish compared to when being 
bullish. 

Alternatives matter!  
If we return to all possible portfolio allocations (with restrictions as above) and plot the difference in  Return/ Volatility 
between these portfolios and the 60/40-portfolio, per regime, we get the following distributions: 
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FIGURE 11 -  DISTRIBUTION 
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Mikael Stenbom, CEO
Phone: + 46 8 440 69 00
E-mail: mikael.stenbom@rpm.se

Johanne Schou Vassbotn, Investor Relations
Phone: + 46 8 440 69 31
E-mail: johanne.schou.vassbotn@rpm.se

Per Ivarsson, Head of Investment Management
E-mail: Per.ivarsson@rpm.se

Alexander Mende, PhD, Senior Investment 
 Analyst
E-mail: alexander.mende@rpm.se
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