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Executive summary

With the continued uncertainty about macroeconomic conditions, some investors 
see the potential mispricing of assets as an enormous opportunity, while others focus 
mainly on the related risk. In this new investment landscape, what is the best strategy 
for investors seeking to achieve higher growth while prudently managing risk? As 
a solution, we propose a class of asset allocation strategies called risk-controlled 
growth. These portfolios have concentrated allocations to growth risk premiums, 
with dynamic changes to risk exposures during unfavorable risk premium 
pricing scenarios.

A key principal in constructing this framework for risk-controlled growth is the precise 
specifi cation of desired investment outcomes. These outcome-oriented criteria require 
higher-than-average expected returns relative to cash (growth) while avoiding large 
annual drawdowns (risk control). The challenge we face is that a preference for growth 
implies a large allocation to growth risk premiums (such as stocks) to attain expected 
return goals; but a static portfolio with a large allocation to stocks causes unacceptable 
drawdowns in unfavorable macroeconomic and fi nancial market regimes. There is no 
“all-weather” portfolio for this type of investor.

We establish a link between economic regimes and risk premium pricing, while 
investigating realized returns in macroeconomic scenarios such as high versus low 
infl ation and economic expansion versus contraction. For our simulations, we develop a 
technique for blending forward-looking equilibrium assumptions with historical economic 
regime relationships, to represent uncertainty about risk premium pricing and returns. 
With these assumptions, we can defi ne regime effi cient frontiers; that is, effi cient frontiers 
specifi c to each economic regime. Finally, the preferences of the risk-controlled growth 
investor are applied to determine solution portfolios for each scenario that are part of a 
dynamic asset allocation strategy. 
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The solution portfolios show high allocations to growth risk premiums in high-growth regimes, as expected. 
These allocations are reduced in low-growth regimes, in favor of more diverse allocations to credit, infl ation 
and strategies risk premiums that also depend on the presence of infl ation. We account for an aversion 
to tracking error within the investor’s preferences, which moderate shifts in the portfolios’ allocations. The 
resulting dynamic solution portfolios attain desired outcomes across economic regimes in our simulations, 
although they fall somewhat short in the most detrimental economic scenario of 
all—stagfl ation. The solution portfolios perform signifi cantly better than a static approach, presuming we 
are aware of current regimes as they occur and that the pattern of future risk premium returns remains 
somewhat similar to that of past regimes.

An interesting comparison to “risk parity” asset allocation approaches is explored within the same 
framework. A dynamic risk parity portfolio with costless leverage performs fairly well, showing lower returns 
and lower risk with high Sharpe ratios. However, a risk-controlled growth investor, whose preferences are 
defi ned by our outcome-oriented criteria, would prefer more risk for more return than what may be attained 
by this generalized risk parity example. This highlights the signifi cance of focusing on outcome-oriented 
criteria to determine portfolio solutions for all investors and the further relevance for risk-controlled
growth investors.
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There is growing interest in a new category of investing called risk-controlled growth, designed for 
investors who seek higher-than-average investment returns while controlling annual drawdown risk with 
confi dence. A risk-controlled growth (RCG) objective implies a high average allocation to the equity risk 
premium with dynamic adjustments to the asset allocation, in response to macroeconomic and fi nancial 
market scenarios. We demonstrate a framework for constructing portfolio solutions that seeks to satisfy 
the distinctive criteria of a risk-controlled growth investor. 

Following the disappointing results from traditional portfolios during recent downturns, investors have 
become much more focused on attaining specifi c investment goals that are customized to their situation 
and preferences, so-called outcome-oriented investing. This paper develops a methodology for how 
the outcome-oriented objectives of risk-controlled growth investors might be translated into portfolio 
solutions that are dynamic and different from conventional portfolios. 

We start by defi ning the criteria for successful outcomes that characterize admissible solution portfolios. 
Our initial, tentative solution is a static portfolio satisfying the RCG investment criteria based on 
consensus-driven forward-looking asset class assumptions in equilibrium. But in realistic non-equilibrium 
scenarios, the investor faces wide swings in risk premium performance linked to macroeconomic 
regimes, causing the tentative solution to be unsatisfactory, in our view, and necessitating a dynamic 
approach. Regime effi cient frontiers are constructed, and the portfolio chosen from among all of the 
potential frontier portfolios is based on the risk preferences of the individual RCG investor. A dynamic 
solution portfolio is proposed that acknowledges a high level of uncertainty about regime transitions and 
risk premium pricing across regimes. The solution portfolio is further adjusted to account for aversion 
to tracking error. Finally, the solution portfolio is compared with “all weather” and “risk parity” portfolios. 
Thus, we seek to demonstrate a solid foundation for the risk-controlled growth category of investing 
based on the outcome-oriented preferences of these investors.

This outcome-oriented investing process is like planning a long cross-country automotive trip through 
uncharted territory. We start by specifying our desired destination (detailing the outcomes), but we must 
also describe the nature of the journey that we would like to take (defi ning the investment criteria). There 
is uncertainty about traffi c and road conditions (future economic regimes), and how we might navigate 
our way through sudden storms and unexpected detours (dynamic asset allocation). But fi rst, what are 
our basic measures for defi ning a successful trip? 

Introduction



T R U S T E D  H E R I T A G E  A D V A N C E D  T H I N K I N G

5

The defi nition of an investment strategy is usually based on how the strategy achieves its performance. 
For example, global tactical asset allocation (GTAA) seeks to attain superior returns by exploiting 
mispricing in global assets. The manager’s process may be summarized by the expected active return 
(alpha) and active risk, with an explanation of net market exposures as an afterthought. The question 
of total investment outcomes is often unasked and unanswered. Instead, we would like to begin with a 
statement of desired investment outcomes, to focus on the strategy’s impact for investors rather than the 
process for managers.

For risk-controlled growth, we shall describe successful outcomes in classic risk-return space, as shown in 
Exhibit 1. A risk-controlled growth investor may express a return goal as an expected return greater than 
or equal to cash +4%, for example, as shown by the area above the horizontal line. A shortfall risk goal may 
be described as avoiding an annual drawdown of 15% or more with 95% confi dence, for example. This is 
shown as the area to the above-left of the diagonal line.1 Taken together, the two criteria correspond to the 
shaded area in Exhibit 1. The hypothetical portfolios meeting both return and shortfall risk criteria are called 
admissible portfolios. Admissible portfolios attain desired outcomes, theoretically, but we have not yet 
determined what subset of these portfolios is feasible. 

Exhibit 1: Defi nition of outcomes and admissible portfolios 

Source: Schroders analysis. For illustration purposes only. Past performance is not a guide to future results. The value of an investment can go down 
as well as up and is not guaranteed.

This outcome-oriented framework is fairly general and may be applied to different types of investors. 
Outcomes such as “volatility control,” “liability matching” or “wealth preservation” would be distinctly 
different from the criteria applied here for an RCG investor. The defi nition of desired outcomes for an 
RCG investor could also be extended to include performance relative to other portfolios or over various 
time horizons, but the present simplifi cation is enough to capture the essence of risk-controlled 
growth portfolios. 

We have affi rmed our desired destination (outcomes) and our criteria for a successful trip to include 
reaching our destination in reasonable time (average speed, or return), but with careful consideration for 
safety to avoid accidents (shortfall risk). For our trip, are these goals feasible? We need more detailed 
specifi cations before we get behind the wheel.

Defi ning risk-controlled 
growth outcomes
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To generate feasible portfolios, we need to establish asset class assumptions. Consensus-based risk 
premium assumptions are shown in Exhibit 2. These “equilibrium” assumptions are used along with the 
historical covariance of returns relative to cash for 1970–2013, which is the study period for our later 
analysis of economic regimes. This study period was chosen to capture an extended period of high 
infl ation, which occurred from the beginning of the period until the early 1980s.

Exhibit 2: Equilibrium risk premium assumptions

Risk premium Proxy Exposures Expected return 
relative to cash

Expected 
risk

Sharpe 
ratio

Growth MSCI AC World Equity
Global economic growth, 
currency, volatility

5.0% 16.0% 0.31

Credit Barclays IG Credit
Investment-grade credit 
spread, duration

2.0% 5.0% 0.40

Infl ation GS Commodities Index Infl ation, growth 3.0% 22.0% 0.14

Infl ation 
(defl ation)

US Treasury 10-year
Duration, real return, 
infl ation

1.0% 7.0% 0.14

Strategies
Value, size, momentum, 
carry

Active returns via 
rewarded exposures

1.5% 4.0% 0.38

Source: Schroders. Growth based on MSCI World Equity prior to December 1987; credit data begins February 1973; composition of GSCI changes over 
item; strategies components are equal-weighted. Cash is US Treasury 3-month rate. Past performance is not a guide to future results. The value of an 
investment can go down as well as up and is not guaranteed. Sectors shown for illustrative purposes only and should not be viewed as a recommendation 
to buy/sell. Strategies covariance estimates are based on equal-weighted mix of value, size, momentum and carry data from Fama / French website http://
mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html). No guarantee our return/risk assumptions will be realized.

The risk premiums used in this example are not pure risk premiums. For example, the growth risk 
premium, modeled as global equities relative to cash, is dominated by the equity risk premium but also 
includes infl ation and currency components. Further, we are avoiding the explicit use of leverage that is 
implied by pure risk components that are constructed as long and short variables.2 A novel class of risk 
premiums is the strategies category, which includes equal-weighted value, size, carry and momentum 
strategies. This risk premium is included to simulate rule-based optimal beta or skillful active 
return exposures.3 

These assumptions are consistent with those currently used by investors and consultants to set strategic 
asset allocation policy.4 The risk premiums are defi ned relative to cash so that they are applicable across 
any cash rate scenario, including the present low-rate environment. This is convenient because the 
analysis in this paper is entirely relative to cash, consistent with the statement of the investor’s 
desired outcomes. 

Exhibit 3 shows an effi cient frontier based on our forward-looking assumptions, with the set of feasible 
portfolios lying on or below the curve. We are fortunate to fi nd a portion of the effi cient frontier crossing 
through the admissible region, demarcating those portfolios that are both admissible and feasible. 
Otherwise, if the frontier fell entirely below the admissible region (resulting from a different set of risk 
premium assumptions), we would conclude that the investor’s outcome objectives were too challenging 
and we would need to refi ne these objectives or adjust our assumptions.

The journey begins:
Solution Portfolio v1.0
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 Exhibit 3: Effi cient frontier and admissible portfolios

Source: Schroders analysis. For illustration purposes only. Past performance is not a guide to future results. The value of an investment can go down as well 
as up and is not guaranteed. 

A solution portfolio is one that is admissible, feasible and utility maximizing over the specifi ed risk 
premium pricing scenarios. Solution Portfolio v1.0, chosen to be midway along the section of the frontier 
that intersects the admissible portfolios in Exhibit 3, is a tentative solution based on equilibrium asset 
class assumptions and “normal” risk premium pricing. The portfolio has an expected return of cash 
+4 1/8 % and expected risk of 11.3%. The maximum annual shortfall (95% confi dence level, based on 
normal assumptions) is 14.5%. In other words, we attain our desired outcome by a very narrow margin.

Exhibit 4 shows the capital and risk allocation for the portfolio. The portfolio includes exposures to 
growth, credit, infl ation (commodities), and strategies risk premiums. Both the capital allocation and risk 
allocation (contribution to variance) are dominated by the growth premium. This is not surprising, as the 
investor seeks a high expected return and every other available risk premium has an expected return 
less than the investor’s goal of cash +4%. This portfolio could get the fashionable criticism that it is 
“not suffi ciently diversifi ed,” though it is simply a result of the combined challenge of aggressive desired 
outcomes and conservative assumptions.5 Further, it is a “growth” portfolio and not a traditional 
“60/40 portfolio;” a 60/40 portfolio would lie to the left along the effi cient frontier but outside of the 
admissible area. 

We have called Solution Portfolio v1.0 a tentative solution, because we do not know how the portfolio 
would perform over a broader range of risk premium pricing scenarios. The solution corresponds 
to a single (equilibrium) scenario that provides a baseline, but the scenario is unlikely to persist over 
a medium-term investment horizon. The selected portfolio also reveals useful information about the 
investor’s preferences. A calculation based on the slope of the effi cient frontier and the investor’s chosen 
risk budget provides an estimate of the investor’s risk tolerance.6 This estimate of risk tolerance can be 
used to approximate the investor’s utility when evaluating opportunities in more general risk premium 
pricing environments, as we will see later. In the next section, we will defi ne scenarios for risk premium 
pricing and link them to an economic regime framework.
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Exhibit 4: Solution Portfolio v1.0

Source: Schroders analysis. For illustration purposes only. Sectors shown for illustrative purposes only and should not be viewed as a recommendation 
to buy/sell. 

The goals for our road trip appear feasible but very challenging, even based upon our ideal assumptions. 
We have assumed “normal” weather and road conditions, but we must address the fact that any journey 
may experience unforeseen hazards. What are the threats (economic and fi nancial market regimes) and 
how might they impact our journey?
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A widely accepted framework for defi ning macroeconomic regimes is the infl ation × growth paradigm, 
shown in Exhibit 5 with the history of economic regimes over the 1970–2013 period. This is a US-centric 
framework; while a global framework for economic regimes would be more comprehensive, the present 
framework is simpler and more familiar for many readers, and also applies directionally on a global basis.

The study period includes an episode of high infl ation, with high (rising) infl ation defi ned by the US 
Consumer Price Index (CPI). Using 12-month rolling averages, infl ation peaked in March 1980; this is 
the only infl ation event over the sample period, beginning in 1970 and lasting 123 months. Low growth, 
or recession, is based on data from the National Bureau of Economic Research (NBER) and defi ned as 
the peak to trough of economic activity as measured by GDP. There were seven low-growth episodes 
over this period, averaging just less than 12 months each.7 During 1970–2013, we enjoyed low infl ation 
/ high growth, the most favorable regime, almost two-thirds of the time (measured in months). The least 
favorable regime, high infl ation / low growth, occurred only 5% of the time. Following our cross-country 
driving metaphor, the regime colors are like traffi c signals. Green and blue mean “go”—press on the 
accelerator. Yellow means “slow down,” or tap the brakes. Red means caution—“stop”—slam on the 
brakes to avoid a hazard.

Exhibit 5: Macroeconomic regimes (1970–2013)

Sources: Schroders analysis and the National Bureau of Economic Research. 

The performance of risk premiums varies dramatically across regimes, as we would expect. See 
Appendix 1 for historical returns for risk premiums by economic regime. The growth risk premium 
performed well in high-growth regimes but very poorly in low growth. The infl ation risk premium 
(commodities) performed well in high-infl ation regimes but was also very sensitive to growth regimes. 
In contrast, the defl ation risk premium (US 10-year Treasuries) performed relatively well in low-infl ation 
regimes. The credit risk premium did poorly in high-infl ation regimes but did relatively well otherwise. 
The strategies risk premium was fairly consistent across regimes and did relatively well in low growth. 
Some extremes in risk premium pricing corresponded quite naturally to certain economic regimes. As the 
growth premium dominates the risk profi le of our portfolios, we should look most closely at the pricing of 
the equity risk premium.

Mapping risk premiums to the 
infl ation-growth paradigm
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The link between economic regimes 
and premium pricing

Exhibit 6 shows the cyclically adjusted price-earnings ratio (CAPE) for the S&P 500 Index over the 1970–
2013 period. Again, this is US centric; more importantly, it parallels our defi nition of macroeconomic 
regimes. The P/E ratio has varied widely; it was at a trough in 1982, at half the value reached in 1970; 
it peaked in 1999, at seven times that value, and then fell back to half its peak value more recently. The 
extremes in value, at least in retrospect, suggest that there were times when equities were cheap and 
times when equities were expensive.

Exhibit 6 

Sources: Schroders analysis and Robert Shiller’s website for US stock market data. 

The right panel shows the distribution of the earnings yield (the inverse of the P/E ratio). The earnings 
yield has not clustered around a median value, as shown in the histogram. There seems to be more 
occurrences at high and low values, rather than any central tendency. This suggests that multiple 
regimes are present and that there is a need to identify regimes that correlate with ranges of risk premium 
pricing and expected returns from the equity risk premium. 

One would suspect that earnings yield would be a fair predictor of forward-looking returns, implied by 
a positive statistical relationship. However, as shown in Exhibit 7A without considering regimes, the 
pattern looks fairly random overall, with a small correlation between the trailing earnings yield (10-year) 
and forward-looking annualized total return (10-year) over the 1970–2013 period, as indicated by an 
R-squared of only 0.18. In fact, correlations over shorter periods are even lower.

If we sort the monthly data by economic regime, then a much stronger pattern emerges, as shown in 
Exhibit 7B. The high-infl ation months, both low growth and high growth (red and blue dots), show a 
strong positive relationship indicated by R-squared of 0.91 and 0.86, respectively. The regression lines 
appear nearly identical for those two regimes. The months of low infl ation / low growth (yellow dots) show 
a positive relationship with similar slope and R-squared of 0.68. The relationship for the low-infl ation / 
high-growth regime (green dots) is more complex. We see a similar relationship for the other regimes 
during the 1980s; for the 1990s and 2000s, the relationship—while positive—is signifi cantly steeper.8
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Exhibit 7A: Relationship between historical earnings yield and return performance of equities 
(S&P 500, 1970–2013)

Sources: Schroders analysis, Robert Shiller’s website for US stock market data and the National Bureau of Economic Research. For illustration only. 
Past performance is not a guide to future results. The value of an investment can go down as well as up and is not guaranteed.

Exhibit 7B: Relationship between historical earnings yield and return performance of equities 
sorted by economic regime (S&P 500, 1970–2013)

Sources: Schroders analysis, Robert Shiller’s website for US stock market data and the National Bureau of Economic Research. For illustration only. 
Past performance is not a guide to future results. The value of an investment can go down as well as up and is not guaranteed.

While there is no guarantee that the relationship will hold true in the future, the historical relationship 
between earnings yield and forward-looking equity returns conditioned on economic regimes is intriguing. 
We believe it provides a strong rationale for using our infl ation × growth economic regime framework 
to classify risk premium pricing scenarios in a simple way. Because of this pattern of performance, we 
should expect to see wide differences in the back-test performance of Solution Portfolio v1.0 across 
economic regimes. 
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Performance of Solution Portfolio v1.0 
across regimes

We anticipated that the static asset allocation of Solution Portfolio v1.0 would show a wide 
dispersion of performance by regime when applied to historical returns from 1970–2013. Exhibit 8 
shows that the portfolio produced a satisfactory overall result for the 44-year period across regimes 
(black diamond). The expected return in this back-test was slightly higher than the performance based 
on forward-looking assumptions (white diamond) calculated earlier. However, it had very unfavorable 
performance in low-growth regimes, as indicated by red and yellow dots. While the high-growth regimes, 
indicated by blue and green dots, are in the admissible region, they do not fully exploit opportunities in 
those regimes and are also sub-optimal choices given the investor’s risk preferences.

Exhibit 8: Performance of Solution Portfolio v1.0 across historical regimes (1970–2013) 

Source: Schroders analysis. For illustration only. Past performance is not a guide to future results. The value of an investment can go down as well as up 
and is not guaranteed.

It is striking that there is wide skew in the results, with performance in the low-growth regimes 
signifi cantly deviating from the overall average return. This result is driven by the very poor performance 
of equities in these regimes. We can be sure that, in the future, we will experience other regimes along 
the infl ation × growth dimension and that these could start at any time. An investor may not be patient 
enough to wait for equilibrium (or even 44 years) to attain promised performance. Having described 
some probable roadblocks for our journey, we have now cast serious doubt on our ability to reach our 
destination securely. We see that by driving at a constant speed and course, we may fi nd ourselves 
hopelessly lost. Without a perfect forecast, how can we plan our trip around these contingencies? 

The realized returns within historical regimes are just one sample from a broader set of possibilities that 
could occur within each regime; the future could turn out to be better or worse than the past. Because 
there is tremendous uncertainty about future risk premium performance, we ought to incorporate this 
uncertainty into our thinking.
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Our views on future risk premiums should be both market aware and regime aware, while taking 
into account all the information we have about risk premium pricing, to ensure that our portfolios are 
positioned for successful performance. At the same time, we must be humble and acknowledge a 
high level of uncertainty about our views, especially when they deviate from long-term equilibrium 
assumptions about risk premiums. The process of mixing a prior set of assumptions with other views 
to generate revised assumptions may be referred to as a Bayesian method.9 The fl owchart in Exhibit 9 
illustrates a probabilistic shrinkage method, a variation on that theme that was developed in this paper for 
our simulations. In practice, we believe it may provide better estimates for purposes of investment decision-
making than equilibrium or regime-specifi c assumptions alone.

Exhibit 9: Probabilistic shrinkage method — accounting for additional uncertainty of risk 
premium returns and risks

Source: Schroders analysis. 

A feature of this process is that we may express uncertainty about regimes that refl ect belief statements 
such as “high growth is more likely than low growth, but the chance of high infl ation is less than one-
in-fi ve.” These statements determine our weighting to the various regimes data over the investment 
time frame. In general, we are aware of what regime we are in, but we may also wish to account for a 
transition within the applicable investment horizon. The probabilistic shrinkage method balances our 
views from:

1. The “prior.” A forward-looking set of long-term asset class assumptions—what could be called a   
 “no-view” or “equilibrium” approach (as in Exhibit 2), and 

2. The “signal.” Regime-specifi c assumptions based on risk premium pricing signals and historical   
 experience from macroeconomic regimes. 

The resulting “posterior” distribution refl ects a blend of expected return and covariance assumptions that 
refl ect uncertainty about our estimates.10
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For the present example, we will simplify. We shall assume that we know the regime we are in but we 
do not anticipate future regimes. In other words, we have no ability to time macroeconomic transitions 
in advance. Risk premium performance will be based on an uncertain blend of our forward-looking 
assumptions for risk premium performance and historical regime performance. The blend may be more 
weighted to an “equilibrium” approach, but also with a view that future regimes’ performance will be 
somewhat similar to past regimes’ performance—a big assumption. We shall apply this approach for the 
remainder of the paper, as an example of being market aware but humble about our forecasting ability. 
In reality, portfolio managers would have access to research on the current pricing of risk premiums 
and economic forecasts, to generate a skill-based forecast of expected returns and risks with a more 
complex blending process than we have described here.

Exhibit 10: Performance of Solution Portfolio v1.0 across economic regimes
Comparison using historical returns (1970–2013) and revised posterior assumptions

Note: The outlined data points in the graph denote posterior assumptions for the respective regimes.
Source: Schroders analysis. For illustration only. Past performance is not a guide to future results. The value of an investment can go down as well as up 
and is not guaranteed. No guarantee that risk/return assumptions will be realized.

Exhibit 10 shows a revised analysis of the static Solution Portfolio v1.0 across regimes with the impact of 
the additional uncertainty about risk premium performance via the probabilistic shrinkage method. Expected 
returns and risks have been blended between our forward-looking equilibrium assumptions (2/3) and the 
historical performance within a regime (1/3), to produce regime-specifi c assumptions about returns and 
risks. The methodology tends to moderate returns and risk across regimes. However, expected risk in the 
high-infl ation / low-growth regime does not decrease, because of the additional risk contributed by a large 
disparity in return expectations between an equilibrium scenario and that regime.

The static Solution Portfolio v1.0 attains desired outcomes in the long run, assuming that the frequency 
of regime occurrences in the future will be the same as that of the past. However, performance in the two 
low-growth regimes remains very unsatisfactory, both showing negative returns and very high drawdown 
risk. Again, the necessity for a dynamic solution is evident to us in this example, if we wish to attain 
desired outcomes for the RCG investor.
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We do not assume an ability to time the markets by knowing in advance when regime transitions will occur. 
As stated earlier, we are only able to understand “what time it is,” as far as knowing regimes immediately 
after the transition happens. This implies knowing whether or not we are in a low-growth period (recession) 
and knowing whether or not we have high infl ation (e.g., CPI over 5%). But we also make another critical 
assumption for our simulations—that the pattern of risk premium returns in future regimes is similar to an 
uncertain blend of realized returns in past regimes with our prior long-run equilibrium assumptions via the 
probabilistic shrinkage method. 

We also assume that we are able to adjust our portfolios with minimal cost, to take advantage of different 
forecasts of risk premium returns by economic regime. There are no constraints here on the magnitude of the 
adjustments, except that the portfolios are long-only in the risk premiums. The regime-specifi c assumptions 
allow us to select regime-specifi c portfolios from a set of effi cient frontiers that we call regime effi cient 
frontiers. As in a traditional effi cient frontier, the portfolios along the regime effi cient frontier are mean-variance 
effi cient, and each portfolio represents a solution with a different level of risk tolerance.

Exhibit 11: Solution Portfolio v2.0 and regime effi cient frontiers 

Source: Schroders analysis. For illustration only. Past performance is not a guide to future results. The value of an investment can go down as well as up 
and is not guaranteed. No guarantee our risk/return assumptions will be realized.

Regime effi cient frontiers for the low-growth regimes (recessions) and high-growth regimes (expansions) 
are shown in Exhibit 11. See Appendix 2 for optimal holdings of solution portfolios by regime.
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The high-infl ation / low-growth scenario shows a relatively fl at regime effi cient frontier (red), and it is only 
at extreme risk (way off the right side of the chart) that one could approach an expected return of cash 
+4%. At that level, the annual drawdown would be extremely high, a completely unacceptable outcome. 
When most risk premiums are underperforming, as in this worst-case regime, there is no solution 
portfolio that attains both the expected return and shortfall criteria. Nevertheless, our characterization of 
the RCG investor has provided an understanding of his or her preferences and risk tolerance. The point 
on the curve marked X is the portfolio that maximizes the expected utility of the risk-controlled growth 
investor. The expected return is cash +1.9% and the maximum annual shortfall is 9%. It is a choice for a 
lower-risk portfolio that attains the shortfall objective but lies short of the expected return criterion. Clearly, 
the return could be increased by a willingness to take more shortfall risk within constraints, but the RCG 
investor’s risk-return preferences exclude that option. Nevertheless, the investor might be materially 
better off than with the static Solution Portfolio v1.0, which yielded an expected return of cash –1.0% and 
an annual shortfall of 25%. As will be shown later, the vast improvement results from reducing equity and 
credit exposure that have performed poorly, and increasing exposure to strategies and infl ation, which 
have performed relatively well in the regime.

The low-infl ation / low-growth scenario shows a steeper regime effi cient frontier (yellow) with many 
choices that might be admissible. A portfolio marked X that attains cash +4.6% and maximum shortfall 
(95% confi dence) of 11% is optimal for the typical RCG investor and attains both outcome-oriented 
criteria. In contrast, the static Solution Portfolio v1.0 attained neither criterion, with an expected return of 
cash +0.5% and a shortfall of 24%. This potential improvement presented by Solution Portfolio v2.0 is 
possible because of the outstanding performance of the credit risk premium in this scenario.

Regime effi cient portfolios for the high-growth regimes (economic expansions) are shown in the lower 
panel of Exhibit 11, with generally very favorable outcomes for effi cient portfolios. The high-infl ation / 
high-growth scenario shows a steep regime effi cient frontier (blue), indicating a high reward for taking on 
risk. The typical RCG investor might choose a Solution Portfolio v2.0 that is close to, but slightly outside, 
the shortfall constraint. The investor fi nds that the incremental return per unit of incremental risk at the 
point X might be very desirable and thus worth the exposure to a higher level of risk. The expected return 
is cash +6.3%, with a maximum shortfall of just over 15%. For reference, the static Solution Portfolio v1.0 
had less excess return (+4.5%) and less risk (shortfall of 13%). This improvement is accomplished by 
slightly increasing exposure to growth and infl ation risk premiums, which have performed very well in this 
scenario. 

The low-infl ation / high-growth scenario also shows a similarly sloped regime effi cient frontier (green) with 
many portfolios within the admissible area. The typical RCG investor might choose a portfolio that, again, 
is slightly outside the shortfall constraint, because of the very favorable risk-return tradeoff. The expected 
return is cash +6.1%, with a maximum shortfall of 17%; the static Solution Portfolio v1.0 had less excess 
return (+4.5%) and less risk (shortfall of 13%). This potential improvement is accomplished by increasing 
the growth risk premium, which has performed very well in this scenario. 
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It is interesting to note that the typical RCG investor might prefer high-risk portfolios in high-growth 
scenarios that even lie beyond the admissible area. This seems consistent with our observations of 
actual investor behavior—investors typically want to increase exposures in good times. If the simulation 
presents an accurate refl ection of reality, it suggests that investor behavior is rational, rather than 
irrational, in these circumstances.

Overall, we see a huge improvement in simulated performance with dynamic Solution Portfolio v2.0. 
Does this depend on market timing? Markets may move in anticipation of a regime transition, but we do 
not capture that phenomenon in our analysis. Instead, our simulation result depends on assuming that 
we are aware of what regime we are in, that there is a consistent pattern of performance by regime that 
will repeat somewhat, and that the cost of changing our portfolio exposure is low. The dynamic portfolio 
requires dramatic changes in the exposures: taking on more risk in the high-growth scenarios (press the 
accelerator) and much less risk in the low-growth scenarios (hit the brakes). The change in risk premium 
exposures is fairly dramatic and would cause signifi cant tracking error relative to the “home” portfolio 
(Solution Portfolio v1.0), to be addressed in the next section.

We have now planned our journey with an awareness of the probable hazards. Fasten your seatbelts! 
The road trip is now dynamic, with changes in speed and direction fi tting our plan and accommodating 
conditions we see through the front windscreen. We can be more optimistic about reaching our 
destination with judicious application of the accelerator and the brakes, but driving it like a racecar 
might be unpleasant for our passengers. We may need to drive within the speed limits or use guidelines 
(tracking error considerations) for a more pleasant journey.
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Adjusting for tracking error: 
Solution Portfolio v2.1

Solution Portfolio v2.0 had no constraints on tracking error. The tracking error of v2.0 relative to v1.0, 
our average portfolio, varied from 2% to 8% for high-growth regimes and 14% to 17% for low-growth 
regimes. In other words, we believe there is a greater deviation from the normal portfolio needed during 
stressed regimes. While allocations seemed to change logically by regime, they are “high conviction” with 
perhaps not enough consideration for the risk of being “wrong and alone.” 

We suppose that the typical RCG investor has an aversion to tracking error. This issue can be addressed 
by putting an explicit constraint on tracking error in constructing portfolios or by modifying the investor’s 
utility function to include a mathematical penalty for tracking error.11 To avoid hard constraints, we choose 
the latter approach and call the optimal portfolio Solution Portfolio v2.1. The aversion to tracking error is 
measured relative to our average portfolio, Solution Portfolio v1.0, and may be calibrated by setting the 
risk aversion to tracking error as a multiple of the ordinary aversions to risk. 

The simulated outcomes across economic regimes for Solution Portfolio v2.1 are shown in Exhibit 12. 
The shortfall constraints are now expected to be satisfi ed in all regimes and the expected return objective 
is expected to be attained in all regimes except for high infl ation / low growth. Solution Portfolio v2.1 is a 
compromise between v2.0 (dynamic) and v1.0 (static) portfolios. By incorporating the aversion to tracking 
error, the overall tracking error has been cut signifi cantly from 8% (v2.0) to 4% (v2.1), while the overall 
expected return has been reduced from cash +5.8% (v2.0) to cash +5.3% (v2.1). Now tracking error 
is within its usual bounds, although at the cost of lower performance (–0.5%), but we believe the v2.1 
solution still represents a signifi cant improvement compared with static v1.0. Solution Portfolio v2.1 is the 
outcome-oriented solution for the RCG investor in the context of our simulation. A calmer drive, including 
some detours, has cost us some time, but we think we are more likely to reach our destination safely. 

Exhibit 12: Simulated performance of Solution Portfolio v2.1 across economic regimes 
(posterior assumptions)

Source: Schroders analysis. Performance shown is past performance. Past performance is not a guide to future performance. The value of an investment 
can go down as well as up and is not guaranteed. No guarantee our risk/return assumptions will be realized.
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The capital and risk allocations to risk premiums by regime are shown in Exhibit 13. The allocations 
in the two high-growth regimes are fairly similar and dominated by the growth premium, but they both 
include a sizable allocation to the infl ation risk premium in both high- and low-infl ation scenarios. An 
exposure to commodities is our proxy for the infl ation risk premium and contains a growth component. 
The equity risk premium fulfi lls a need for extra return; we would have seen more diversifi cation, had we 
incorporated more diverse growth risk premium proxies than the single proxy of global equity. 

In contrast, the capital and risk allocations to risk premiums for low-growth regimes are more diversifi ed 
and very dissimilar. The low-infl ation / low-growth regime is dominated by credit exposure, which has 
performed well in this scenario, with a small allocation to the growth premium. In the high-infl ation / 
low-growth regime, there is no allocation to credit, as this risk premium has performed very poorly in this 
scenario. Instead, the allocation is dominated by the strategies risk premium, with smaller allocations 
to the growth and infl ation risk premiums. The strategies risk premium have been fairly insensitive to 
macroeconomic regimes in general, while the infl ation risk premium (commodities) has responded 
positively to high infl ation, and the allocation to growth should help manage tracking error.

Exhibit 13: Capital and risk allocations for Solution Portfolio v2.1

Source: Schroders analysis.

The anticipated conclusion, prior to this analysis, was that allocations to the growth risk premium would 
be larger in the high-growth scenarios and smaller in the low-growth scenarios, and that allocations to 
the infl ation risk premium would be larger in the high-infl ation scenarios and smaller in the low-infl ation 
scenarios. This is a fair summary based on our fi ndings from the simulation. However, we have found that 
a modest allocation to some infl ation risk premium should be appropriate in a low-infl ation setting in the 
presence of growth. We also expect that the strategies risk premium would provide a good balance (risk 
control) for the infl ation and growth risk premiums in the troublesome low-growth / high-infl ation regime.
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A high allocation to the growth risk premium (equities) is desirable, so long as the allocation can be 
adjusted downward in low-growth economic scenarios. The adjustment is needed during low-growth 
regimes, in order to manage against low (negative) expected returns and high shortfall risk caused by the 
growth risk premium. It is okay to have a heavy foot on the accelerator, as long as you know that your 
brakes are in working order!

All Weather? 
Solution Portfolio v2.1 performs reasonably well for high-growth regimes, regardless of whether infl ation 
is high or low, based on the simulations. But this is not true for low-growth regimes in which the portfolios 
must be adjusted dramatically to attain the objectives of the outcome-oriented investor. In our view, there 
is no “all weather portfolio”—a single, static portfolio that performs well across the economic regimes. 
Any solution portfolio for an RCG investor must be dynamic, adjusting allocations based on risk premium 
pricing scenarios. In terms of your driving, don’t use cruise control unless there is an alert driver ready to 
decelerate when approaching a sudden curve or an obstacle.

Risk Parity? 
We know that risk party–type portfolios have performed better than traditional portfolios over some 
historical periods, and it would be interesting to sort this out by economic regime using the simulation 
process in this paper. For this purpose, we design separate risk parity portfolios for each regime by 
equalizing the risk contribution (20%) from each of the fi ve risk premiums. Then, we leverage the 
exposure by two times at no cost. The performance of the resulting dynamic risk parity strategy by 
regime is shown in Exhibit 14. 

Exhibit 14: Simulated performance of dynamic risk parity portfolio and Solution Portfolio v2.1 
across economic regimes

Source: Schroders analysis. The performance shown above is for a hypothetical portfolio based on actual underlying index returns and norepresentation is 
made that the particular combination of investments would have been selected at the commencement date, held for the period shown, or the performance 
achieved. Performance is gross of estimated transaction costs and fees.
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Overall, the risk parity portfolios had a lower expected return (by 0.9%) and lower risk (by 3.5%), 
compared with Solution Portfolio v2.1. Indeed, the Sharpe ratio of risk parity is higher than that of risk-
controlled growth—a supportive result for risk parity across economic regimes in this simulation. The 
risk parity portfolios exploited our assumption about the strategies risk premium, with allocations of 
42% to 50% across regimes; further, we may have given risk parity an unfair advantage with costless 
leverage.12 Nevertheless, the performance results for risk parity were generally satisfactory. An investor 
with distinct preferences for very low risk might even prefer a risk parity portfolio to the risk-controlled 
growth solution. However, it is important to note that the typical risk-controlled growth investor strongly 
prefers Solution Portfolio v2.1 to risk parity, because it is specifi cally derived from the RCG investor’s risk-
return preferences (utility function). We should also be aware that this is a stylized comparison; just as risk 
parity managers vary along many important dimensions (e.g., how they defi ne risk categories, types of 
securities used to manage the portfolio, whether they have active views, etc.), performance also differs. 
Ultimately, clarifi cation of the investor’s desired outcomes should lead to one category of strategies or the 
other being optimal. There may be other ways to reach our destination. But our travel plan remains the 
best fi t for the type of road trip that we originally decided to take.
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Conclusion

In this paper, we have developed a rationale for risk-controlled growth strategies based on trying to 
achieve desired outcomes for an investor who seeks higher-than-average investment returns while 
controlling annual drawdown risk. This process of outcome-oriented investing includes defi ning 
admissible portfolios that attain desired outcomes and seeking solutions portfolios that are both feasible 
and admissible. 

We represent market dynamics by simulating macroeconomic regime scenarios via a blend of long-
term equilibrium assumptions and regime-specifi c historical risk premium returns. Solution portfolios 
are selected from regime effi cient frontiers to maximize the expected utility of a risk-controlled growth 
investor within the corresponding macroeconomic scenario. Another consideration is an investor’s 
aversion to tracking error, which we incorporate into the investor’s utility function. 

The results of a simulation, based on recognizing future macroeconomic regimes and assumptions that 
are a blend of forward-looking equilibrium returns and historical returns for risk premium performance, 
are summarized in Exhibit 15.

Exhibit 15: Summary of simulations

Outcomes for Solution Portfolios

v1.0 (static) v2.0 (dynamic) v2.1 (dynamic with TE)

Return 
over cash

95% 
shortfall

Return 
over cash

95% 
shortfall

Return 
over cash

95% 
shortfall

Economic regimes 4% or more 15% or less 4% or more 15% or less 4% or more 15% or less

Low growth, low infl ation 0.5% -23.5% 4.6% -11.4% 4.0% -11.5%

Low growth, high infl ation -1.0% -24.6% 1.9% -9.2% 0.9% -9.9%

High growth, low infl ation 5.2% -12.9% 6.1% -16.6% 5.8% -15.0%

High growth, high infl ation 4.5% -12.7% 6.3% -15.1% 5.5% -14.0%

Over all regimes 4.3% -14.8% 5.8% -15.5% 5.3% -14.5%

Source: Schroders analysis. The performance shown above is for a hypothetical portfolio based on actual underlying index returns and no 
representation is made that the particular combination of investments would have been selected at the commencement date, held for the period 
shown, or the performance achieved. Performance is gross of estimated transaction costs and fees. There is no guarantee that these outcomes 
would be realized.
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Our fi ndings from the analysis are:

–  A static Solution Portfolio v1.0 based on equilibrium risk premium assumptions is admissible and 
feasible overall, but it is unsatisfactory as a solution within low-growth regimes. 

–  The dual objectives for a risk-controlled growth investor of growth and downside risk control can 
only be met by dynamic adjustment within risk premium pricing scenarios (economic regimes), as 
in dynamic Solution Portfolio v2.0. This is a consequence of high allocations, on average, to the 
growth premium that are required to attain expected return criteria. A static “all-weather” portfolio that 
performs well in all environments is not feasible for an RCG investor.

–  To moderate the swings in asset allocation, we incorporate an aversion to tracking error in the utility 
function to design Solution Portfolio v2.1. Tracking error is reduced from approximately 8% to 4%. While 
there is a slight loss in expected return overall, the maximum shortfall goal is now met across 
all scenarios.

–  Risk-controlled growth portfolios (Solution Portfolio v2.1) over the simulation period have an average 70% 
capital allocation and 90% risk allocation to the growth risk premium (equity). The risk premium allocation 
may seem undiversifi ed when measured by the percentage allocation of risk budget associated with risk 
premiums, especially when compared with risk parity portfolios. However, this dynamic portfolio provides 
an optimal response to risk premium pricing scenarios across regimes, and is thus highly successful in 
managing risk for good outcomes according to the preferences of an 
RCG investor.

This analysis does not prove that market timing will be successful or that risk premium returns can be 
predicted by knowing economic regimes, nor was it intended to do either. Quite the contrary, a high level of 
skill would be required to construct a dynamic asset allocation approach to meet an RCG investor’s desired 
outcomes.13 The skill needed is to recognize economic regimes and risk premium pricing scenarios as they 
occur and to reliably forecast returns on a broad set or risk premiums. Further, any conclusions from this 
simulation may be limited by the challenge of generalizing from observations over a short fi nancial history—
one that is not necessarily representative of the future. Nevertheless, this study has demonstrated that there 
may be a solid framework behind the category of risk-controlled growth investing via an outcome-oriented 
approach. A risk-controlled growth investor prefers portfolios with high allocations to growth risk premiums, 
along with dynamic adjustment to the portfolio in unfavorable scenarios.

To assume that we can fi x a direct course and speed to our destination—set it and forget it—is 
unrealistic. True, it is an uncharted territory, but there are useful signposts along the way to guide us on 
the road trip. We don’t know for sure what hazards are on the road ahead, but we must plan for some 
expected challenges and adapt in real time to the unexpected trials on our journey. 
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Relative to cash (US Treasury 3-month rate), historical (January 1970 – December 2013)

All regimes Correlation

Risk 
premium

Proxy
Expected 

return
Expected 

risk
Growth Credit Infl ation Defl ation Strategies

Growth
MSCI AC World 
Equity

5.28% 15.19% 1.000 0.072 0.159 0.305 -0.002

Defl ation US Treasury 10-year 2.31% 8.25% 0.072 1.000 -0.113 0.783 -0.100

Infl ation
GS Commodities 
Index

5.56% 19.83% 0.159 -0.113 1.000 0.012 0.173

Credit Barclays IG Credit 2.80% 7.00% 0.305 0.783 0.012 1.000 -0.048

Strategies
Value, size, 
momentum, carry

4.97% 4.23% -0.002 -0.100 0.173 -0.048 1.000

Low-infl ation / low-growth regime Correlation

Risk 
premium

Proxy
Expected 

return
Expected 

risk
Growth Credit Infl ation Defl ation Strategies

Growth
MSCI AC World 
Equity

-9.44% 22.89% 1.000 0.153 0.288 0.556 -0.083

Defl ation US Treasury 10-year 10.08% 11.98% 0.153 1.000 -0.171 0.726 -0.051

Infl ation
GS Commodities 
Index

-12.10% 29.76% 0.288 -0.171 1.000 0.174 0.212

Credit Barclays IG Credit 9.73% 12.09% 0.556 0.726 0.174 1.000 -0.029

Strategies
Value, size, 
momentum, carry

3.80% 4.42% -0.083 -0.051 0.212 -0.029 1.000

High-infl ation / low-growth regime Correlation

Risk 
premium

Proxy
Expected 

return
Expected 

risk
Growth Credit Infl ation Defl ation Strategies

Growth
MSCI AC World 
Equity

-15.39% 20.82% 1.000 0.229 -0.135 0.155 -0.154

Defl ation US Treasury 10-year -2.66% 10.22% 0.229 1.000 -0.026 0.445 -0.259

Infl ation
GS Commodities 
Index

5.30% 30.47% -0.135 -0.026 1.000 -0.089 0.401

Credit Barclays IG Credit -12.80% 10.72% 0.155 0.445 -0.089 1.000 -0.260

Strategies
Value, size, 
momentum, carry

4.03% 6.15% -0.154 -0.259 0.401 -0.260 1.000

The performance shown above is for a hypothetical portfolio based on actual underlying index returns and no representation is made that the 
particular combination of investments would have been selected at the commencement date, held for the period shown, or the performance achieved. 
Performance is gross of estimated transaction costs and fees.

Appendix 1 
Historical return and covariance 
for risk premiums
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Low-infl ation / high-growth regime Correlation

Risk 
premium

Proxy
Expected 

return
Expected 

risk
Growth Credit Infl ation Defl ation Strategies

Growth
MSCI AC World 
Equity

9.21% 13.75% 1.000 -0.013 0.204 0.209 0.020

Defl ation US Treasury 10-year 2.53% 7.65% -0.013 1.000 -0.062 0.862 -0.116

Infl ation
GS Commodities 
Index

5.45% 16.97% 0.204 -0.062 1.000 0.000 0.152

Credit Barclays IG Credit 3.44% 5.54% 0.209 0.862 0.000 1.000 -0.032

Strategies
Value, size, 
momentum, carry

4.66% 4.00% 0.020 -0.116 0.152 -0.032 1.000

High-infl ation / high-growth regime Correlation

Risk 
premium

Proxy
Expected 

return
Expected 

risk
Growth Credit Infl ation Defl ation Strategies

Growth
MSCI AC World 
Equity

5.46% 11.84% 1.000 0.247 -0.031 0.264 0.097

Defl ation US Treasury 10-year -1.43% 6.88% 0.247 1.000 -0.218 0.784 0.037

Infl ation
GS Commodities 
Index

16.20% 18.28% -0.031 -0.218 1.000 -0.126 0.027

Credit Barclays IG Credit -1.96% 6.50% 0.264 0.784 -0.126 1.000 0.056

Strategies
Value, size, 
momentum, carry

7.09% 4.26% 0.097 0.037 0.027 0.056 1.000

The performance shown above is for a hypothetical portfolio based on actual underlying index returns and no representation is made that the 
particular combination of investments would have been selected at the commencement date, held for the period shown, or the performance achieved. 
Performance is gross of estimated transaction costs and fees.
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Average, all regimes Solution Portfolio

Risk premium Proxy v1.0 v2.0 v2.1

Growth MSCI AC World Equity 70% 69% 69%

Defl ation US Treasury 10-year 0% 0% 0%

Infl ation GS Commodities Index 10% 17% 12%

Credit Barclays IG Credit 9% 10% 14%

Strategies Value, size, momentum, carry 12% 4% 4%

Low-infl ation / low-growth regimes Solution Portfolio

Risk premium Proxy v1.0 v2.0 v2.1

Growth MSCI AC World Equity 70% 0% 14%

Defl ation US Treasury 10-year 0% 0% 0%

Infl ation GS Commodities Index 10% 0% 0%

Credit Barclays IG Credit 9% 100% 86%

Strategies Value, size, momentum, carry 12% 0% 0%

High-infl ation / low-growth regimes Solution Portfolio

Risk premium Proxy v1.0 v2.0 v2.1

Growth MSCI AC World Equity 70% 0% 26%

Defl ation US Treasury 10-year 0% 0% 0%

Infl ation GS Commodities Index 10% 18% 10%

Credit Barclays IG Credit 9% 0% 0%

Strategies Value, size, momentum, carry 12% 82% 65%

The performance shown above is for a hypothetical portfolio based on actual underlying index returns and no representation is made that the 
particular combination of investments would have been selected at the commencement date, held for the period shown, or the performance achieved. 
Performance is gross of estimated transaction costs and fees.

Appendix 2 
Optimal holdings of risk premiums by
Solution Portfolio and regime
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Low-infl ation / high-growth regimes Solution Portfolio

Risk premium Proxy v1.0 v2.0 v2.1

Growth MSCI AC World Equity 70% 90% 80%

Defl ation US Treasury 10-year 0% 0% 0%

Infl ation GS Commodities Index 10% 10% 11%

Credit Barclays IG Credit 9% 0% 8%

Strategies Value, size, momentum, carry 12% 0% 0%

High-infl ation / high-growth regimes Solution Portfolio

Risk premium Proxy v1.0 v2.0 v2.1

Growth MSCI AC World Equity 70% 50% 74%

Defl ation US Treasury 10-year 0% 0% 0%

Infl ation GS Commodities Index 10% 50% 22%

Credit Barclays IG Credit 9% 0% 0%

Strategies Value, size, momentum, carry 12% 0% 4%

The performance shown above is for a hypothetical portfolio based on actual underlying index returns and no representation is made that the 
particular combination of investments would have been selected at the commencement date, held for the period shown, or the performance achieved. 
Performance is gross of estimated transaction costs and fees.
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1 Assuming a normal distribution of returns, the 95 percentile drawdown criterion is calculated as:
 {(r,σ): E[r(σ)] – z0.95 σ ≥ -15%}, where z 0.95 is the unit normal variate at p=0.95. This boundary forms a 
diagonal line in risk-return space. A higher level of confi dence swings the line clockwise; a lower shortfall 
requirement shifts the line upward.

2 The risk premium approach may be thought of as a further development of multi-factor models 
previously applied to equities but now expanded to fi nd common factors across all asset classes. 
Idzorek and Kowara (2013) demonstrate the equivalence of asset class and risk factor approaches under 
idealized conditions. Page and Taborsky (2011) show that the correlations between risk factors have 
been more stable than the correlations between asset classes. This suggests an advantage in using risk 
premiums over asset classes for forecasting portfolio returns and risks.

3 Bender et al. (2010) broadly classify risk premiums into three categories—asset class risk, style risk, 
and strategies—and show how to construct risk premium factor returns from various indexes. The return 
series for strategies used in this paper are based on an equal-weighted mix of the four strategies data 
series from the Fama-French website. The paper assumes that expected covariance is equal to historical 
covariance with other risk premiums across economic regimes for 1970–2013; however, we assume that 
the expected return for strategies is equal to cash +1.5% in all regimes, which is lower than the realized 
return over the period in all regimes.

4 See J.P. Morgan (2013) for a thorough and widely read report on asset class assumptions used for 
setting asset allocation by institutional investors. The Schroders assumptions used in this paper are 
similar but slightly more conservative than the assumptions found in that report. For example, the J.P. 
Morgan expected returns in excess of cash corresponding to our risk premium factors are: growth, +7%; 
credit, +3.2%; commodities, +3.3% 10-year Treasuries, +2.5%; and strategies (hedge funds), +3.5%. 

5 A popular theme has been to point out the dominance of equity risk within the risk profi le of typical 
portfolios. This has led to the design of new portfolio strategies that provide more balance across risk 
premiums (e.g., “risk parity”) via reduction in equity allocations combined with leverage to increase 
expected returns. See Kneafsey (2009) for ideas on removing constraints to portfolio construction as a 
way to gain more effi ciency.

6 Representing the investor’s expected utility as EU= E(r) – ½ λσ2, optimality conditions indicate 
that λ equals the ratio of the slope of effi cient frontier at the selected portfolio and the risk of the
selected portfolio.

7 The defi nitions of infl ation and growth regimes cause some degree of “look ahead” bias for our regime-
based data analysis and simulations. We have defi ned the high- and low-growth regimes according to 
the offi cial NBER defi nitions of recession (“peak to trough”) and economic expansion (“trough to peak”) 
for the US economy based on data available quarterly from the U.S. Bureau of Economic Analysis (BEA). 
This defi nition implies a look-ahead at trends that are not entirely observable in real time. A more popular, 
unoffi cial defi nition of recession is “two quarters of declining GDP,” a backward-looking calculation. Using 
this approach to defi ne recession, also with two quarters of rising GDP signifying expansion, there are 13 
quarters of disagreement with the offi cial NBER defi nition out of 176 total quarters over the study period 
(typically one period too early or one period too late). 

Endnotes 
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Another simple alternative is to use average GDP growth over the preceding three quarters, with positive 
values indicating expansion and negative values indicating recession. The latter approach provides a 
closer fi t, with only seven quarters of disagreement. A further help is that monthly estimates of GDP are 
available publicly from vendors such as Macroeconomic Advisers, which produce an accurate estimate 
of monthly GDP prior to BEA quarterly releases. As an alternative to our defi nition of the infl ation regime 
that may have a look-ahead bias, we may consider 36-month rolling annual CPI infl ation, after a month 
delay for reporting. The months for which this statistic exceeds 5.5% annual infl ation correspond closely 
to the period we have defi ned as an infl ationary regime. The months meeting this criterion are 118 
contiguous months between March 1974 and November 1983. At a slightly lower threshold of 5.25%, 
we pick up 14 additional non-contiguous earlier months within the broadly defi ned infl ation regime; all 
the months within the defi ned infl ation regime are included at a 4% threshold. However, below a 5% 
threshold, we begin picking up some months within the 
1989–1991 period that were not included in the defi ned infl ation regime. In this paper, we accept that 
the infl ation regime and growth regimes as defi ned include look-ahead biases but, given that simple 
backward-looking measure provides a close approximation to the regimes, we decide to maintain our 
original defi nition of the infl ation × growth regimes for simplicity.

8 Exhibits 7A and 7B are for illustrative purposes only. The monthly data points on each graph are rolling 
windows of overlapping periods that may cause an overstatement of statistical signifi cance.

9 See Jorion (1986) and Black and Litterman (1992) who suggest blending a prior assumption and a 
signal to set asset class assumptions. In this paper, we take a probabilistic approach to shrinkage that 
we fi nd more direct and intuitive.

10 By incorporating additional uncertainty about future returns, the process described in Exhibit 9 results 
in a posterior distribution of risk premium returns that is called a mixture of normals distribution, as in 
Dopfel (2010). Defi ne π0=q and πk=(1-q) pk for k = 1, ... K regimes based on subjective assessments of 
the weight to the prior distribution (the q) and the likelihood of various regimes (the pk‘s). Defi ne ri as 
vectors of expected returns for risk premiums and Vi as covariance of risk premiums matrices for the 
prior distribution and the individual regime distributions. Then we have: posterior expected return vector: r̄̄ 
= ∑ πi ri and posterior covariance matrix: V̄ = ∑ π i V i + ∑ π i E i where Ei = [ri – r̄̄ ] [ri – r̄̄ ]'.
Note that the posterior covariance matrix is a weighted sum of covariance matrices plus a weighted 
sum of “error matrices” refl ecting the deviation of prior and regime-specifi c mean returns from the overall 
mean return vector. For our simulation, the subjective weight on the prior was q=2/3 and the assessment 
of regime probabilities was simplifi ed to pk=1 for the current (observed) regime and pk=0 for all 
other regimes. 

11 The investor’s expected utility function, building on footnote 6, becomes: EU= E(r) – ½ λσ2-½ k λ σ2
TE, 

where σ2
TE is the tracking error relative to Solution Portfolio v1.0, and k is the (subjectively determined) ratio 

of risk aversion for tracking error relative to ordinary risk aversion to the variance of returns. The tracking 
error is calculated: σ2

TE = (h2.1-h1.0 )’ Vi (h2.1-h1.0 ), where Vi is the posterior covariance matrix for regime i, and 
hj is the vector of holdings in portfolio j (Solutions Portfolio v1.0 or 2.1).
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12 Anderson et al. (2014) point out that, beyond the magnifi ed source return associated with leverage, 
additional factors such as covariance of leverage with excess borrowing return, trading costs, and a 
variance drag on compounded returns have a signifi cant impact on performance of levered strategies 
such as risk parity.

13 For example, Dopfel (2010) concludes that beginning with a 65% stock / 35% cash portfolio, without 
foresight on growth regimes, a static policy portfolio may be preferred to a dynamic portfolio that adjusts 
the allocation based on the present low-growth or high-growth economic regime. However, the paper 
was concerned with a lower risk portfolio and did not consider infl ation regimes or the more granular 
relationships between risk premium returns and regimes as in this present study. In contrast, Dopfel and 
Ramkumar (2013) show that a dynamic portfolio is preferred to a static portfolio in a simple two-state 
model when the regimes are defi ned by very high volatility (upper fi ve percentile) versus normal volatility. 
This demonstrates that the effi cacy of dynamic asset allocation strategies is not only based on investor 
preferences, as emphasized in the present study, but also depends on the detailed specifi cation of the 
economic regimes.
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Important Information: The views and opinions contained herein are those of Multi-Asset Investment and Portfolio Solutions Team and may not necessarily represent 
views expressed or refl ected in other Schroders communications, strategies or funds. The hypothetical results shown must be considered as no more than an approximate 
representation of the portfolio’s performance, not as indicative of how it would have performed in the past. It is the result of statistical modelling, based on a number of assumptions 
and there are a number of material limitations on the retrospective reconstruction of any performance results from performance records. For example, it may not take into account 
any dealing costs or liquidity issues which would have affected the strategy’s performance. This data is provided to you for information purposes only as at today's date and should 
not be relied on to predict possible future performance. Sectors/indices mentioned are for illustrative purposes only and should not be viewed as a recommendation to buy/sell. This 
newsletter is intended to be for information purposes only and it is not intended as promotional material in any respect. The material is not intended as an offer or solicitation for the 
purchase or sale of any fi nancial instrument The material is not intended to provide, and should not be relied on for accounting, legal or tax advice, or investment recommendations. 
Information herein has been obtained from sources we believe to be reliable but Schroder Investment Management North America Inc. (SIMNA) does not warrant its completeness or 
accuracy. No responsibility can be accepted for errors of facts obtained from third parties. Reliance should not be placed on the views and information in the document when taking 
individual investment and / or strategic decisions. The opinions stated in document include some forecasted views. We believe that we are basing our expectations and beliefs on 
reasonable assumptions within the bounds of what we currently know. However, there is no guarantee that any forecasts or opinions will be realized. Schroders has expressed its 
own views and opinions in this document and these may change. Past performance is no guarantee of future results. Portfolio holdings may change at any time. Further information 
about Schroders can be found at www.schroders.com/us. © Schroder Investment Management North America Inc. 875 Third Ave – 22nd Floor, New York, NY 10022 (212) 641-3800
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