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The significant impact of Covid on the economic and financial 

markets landscape has brought into focus the importance of 

incorporating uncertainty into any investment process. The 

unusual, stop-start nature of activity has no historical 

precedent, meaning lessons from the past are unlikely to be 

very helpful. In addition, the world faces several structural 

changes such as the challenge of combating climate change, 

the implications of unprecedented monetary-fiscal coordination 

and the growing role of China.  

The uncertain environment we are in warrants some humility 

around expected asset returns - the building blocks of strategic 

asset allocation. It is also important to acknowledge that there is 

no “optimal” portfolio for the wide range of significantly divergent 

yet plausible economic outcomes. Yet traditional portfolio 

techniques, such as mean variance optimisation, take the 

approach of achieving an “optimal” asset allocation by assuming 

too much certainty in the economic outlook and expected asset 

returns. This is a significant risk at the current juncture that could 

impede investors from achieving their objectives. 

Both GIC and BlackRock believe strongly in incorporating 

uncertainty from the outset of any portfolio construction process. 

In this paper, we set out two alternatives to traditional methods. 

We study an explicit scenario-based approach and a simulation-

based one, and explore ways the two could potentially be 

combined. The two approaches share a common philosophy – 

both allow for uncertainty, acknowledge that there is no 

“optimal” portfolio for all outcomes, and are flexible in a way that 

an investor’s aversion to uncertainty can be reflected in the 

portfolio. 

This paper provides an overview of how we are looking beyond 

traditional portfolio construction approaches to prepare for an 

increasingly uncertain world. It aims to push forward the 

conversation and stimulate debate around portfolio 

construction. 
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ABSTRACT  

To improve portfolio construction 

and resilience, GIC and 

BlackRock outline two 

approaches to incorporating 

uncertainty in strategic asset 

allocation.  
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• Uncertainty is always an acute investment problem, 

particularly when several economic scenarios are 

sufficiently different and plausible. The post-Covid world 

faces uncertainty on a number of fronts – from the 

monetary and fiscal policy outlook and its impact on the 

U.S.-China strategic rivalry to structural forces such as 

sustainability.  

• Asset prices and risk profiles are likely to diverge 

depending on the economic scenarios. Relying on point 

return estimates to drive strategic asset allocation under 

such circumstances can be misleading as the “mean” 

cannot be known with certainty when both the economic 

scenario and return expectations under that scenario are 

unknown. Traditional approaches such as “mean 

variance optimisation” (MVO) that rely on mean 

estimates assume certainty around how the world may 

evolve as well as certainty around how asset prices may 

react.  

• The past 18 months have proved that reality can stray 

considerably from expectations. In this paper we discuss 

two alternatives to MVO – a scenario-based and a 

simulations-based approach. Both approaches stem 

from the same core philosophy that explicitly allows for 

uncertainty to help overcome some of the shortcomings 

of MVO.  

• A scenario-based approach aims to minimise the 

opportunity cost – or ‘regret risk’ – of a macro outlook 

unfolding differently from its base case. This approach 

involves an investor contemplating several alternate 

scenarios, assigning a probability to each and using 

probability-weighted scenario outcomes to construct a 

portfolio that is tailored to maximise diversification 

across macro regimes.   

• A simulation-based approach aims to maximise portfolio 

returns under potential “worst-case” economic and 

market outcomes around a single base case macro 

scenario. The uncertainty is directly incorporated in the 

capital market assumptions (CMAs) – or the long-run 

Summary 
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asset return estimates – by simulating multiple pathways 

for asset returns and choosing the worst set of return 

estimates that reflect the desired aversion to uncertainty. 

To be sure, portfolios resulting from a simulation-based 

approach are also always being stress-tested on specific 

historical or market-driven scenarios and different sets 

of simulations calibrated on alternative scenarios can be 

produced as well. The stress test around emerging 

market crises we discuss in this paper is one example of 

using scenarios within a simulation-based approach.  

• We adopt a case study of potential emerging market 

crises to compare and contrast the two approaches 

using a hypothetical, U.S.-dollar based multi-asset, 

institutional portfolio investing on a 10-year horizon. We 

use BlackRock CMAs for the third quarter of 2020 in this 

case study to reflect a period of high uncertainty in global 

markets when the path out of the Covid shock was 

particularly unclear.  

• One key difference between the approaches is that the 

simulation-based approach focuses more on portfolio 

resilience, while the scenario-based approach is 

designed to minimise regret risk – that captures both 

potential underperformance and missed upside 

opportunities.  

• What’s next? Both approaches have their advantages 

and disadvantages yet we believe both offer a higher 

chance at achieving portfolio resilience for the years 

ahead than an approach that ignores the uncertainty 

inherent in investing. Ongoing work at BlackRock in 

evolving the CMAs involves more direct linkages to a 

macro scenarios and blending in elements of a scenario-

based approach in allowing for multiple scenarios, while 

using simulation techniques. 
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Both GIC and BlackRock believe explicitly accounting for 

uncertainty about the economic outlook and that the behaviour 

of asset prices should form an integral part of the portfolio 

construction approach. In this paper, we illustrate the 

importance of incorporating uncertainty – typically ignored in 

traditional techniques such as MVO – through a case study. We 

consider the macro environment in the third quarter of 2020 – a 

period of acute uncertainty around how the world might emerge 

from the Covid shock – for our case study.  

Incorporating uncertainty serves two important purposes. First, 

it acknowledges that most investors might not have full 

conviction on a specific value for expected returns. More 

plausible is that asset prices may follow a few potential 

pathways. Accounting for these pathways can either be done by 

adding uncertainty to the input variables – that is the expected 

return itself – or by employing bespoke capital market 

assumptions for different macroeconomic scenarios. Second, 

we can capture the variability in levels of uncertainty across time 

and asset classes by attaching different probabilities to certain 

macroeconomic environments or varying the level of uncertainty 

by asset class. Why is this important? A lower ability to estimate 

returns for one asset class - for instance when an asset’s returns 

are poorly explained by well-known public market factors – 

should warrant higher uncertainty around its expected returns. 

We study two approaches to incorporating uncertainty – a 

scenario-based approach and a simulation-based approach. 

Both share a common framework that allows for uncertainty in 

mean returns, do not aim to design portfolios optimal for a single 

specific economic outcome and seeks to afford investors the 

flexibility to express uncertainty. A scenario-based approach 

assumes a small set of explicit macro scenarios beyond a 

baseline that may be sufficiently differentiated and constructs a 

portfolio that minimises the ‘regret risk’ of getting the macro 

outlook wrong. The simulation-based approach focuses on a 

base case macroeconomic scenario but allows for uncertainty 

in the mean return estimates corresponding to the base case 

and aims to minimise the downside risks under potential worst-

case asset return outcomes. The simulation-based approach 

also uses an element of scenario analysis by stress-testing, for 

Incorporating uncertainty 
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instance, portfolio implications under specific economic and 

market outcomes. It allows for an analysis of different 

simulations based on alternative central views. Yet the 

preference in this approach is to design an asset allocation mix 

for a single set of simulations that represents a core view rather 

than the scenario-based approach that aims for a trade-off 

between different yet specific scenarios. The table below 

summarises key commonalities and differences between the 

two approaches and MVO.  

Both approaches have their own advantages and 

disadvantages and are not mutually exclusive. One 

commonality is that both use a systematic and well-defined 

process to portfolio construction that accounts for the fact that 

the only certainty we have is that assumptions (point estimates) 

will likely be wrong. Yet they come at the problem from different 

perspectives. GIC looks to apply the mean-variance approach 

for a few different scenarios and combine the results in a way 

that seeks to reduce regret risk. There is still an eye to the 

upside and on the idea of not missing out on opportunities. 

BlackRock focuses on portfolio resilience and maximising the 

outcome in adverse scenarios. This approach aims to remain 

conservative by guarding against over-estimating returns.  

Distinguishing between uncertainty and risk is important. We 

define uncertainty as the range of outcomes for the mean and 

risk as the range of outcomes around the mean. For example, 

instead of saying an asset has a mean return of 6%, we describe 

it as having a mean return in the range of 5-7% even if the risk, 

or volatility, of the asset stays the same. 

Exhibit 1: Summary of approaches 

Key features, similarities and differences of three portfolio construction approaches 

 
Source: GIC, BlackRock Investment Institute, December 2021.  For illustrative purposes only. 



 

   

                                                                                                                                                                                      

 

 

8 

 
ThinkSpace 

Embracing Uncertainty 

x 

 

GIC’s scenario-based approach comprises two key 

components: scenario building and portfolio construction. Most 

investors have experiences in scenario building, particularly for 

risk management and stress testing. To apply scenario-based 

approach in strategic asset allocation, it is important to pay 

attention to how scenarios are defined and have some sense of 

likelihood of these scenarios occurring. For this paper, we won’t 

delve into the details of scenario construction but rely on 

BlackRock’s CMA and scenario returns. The paper Portfolio 

choice with path-dependent scenarios paper illustrates one 

systematic framework to construct scenarios and estimate their 

probabilities1. 

For illustration of the case study, we propose three plausible 

long-term scenarios beyond the base case embedded in 

BlackRock’s CMAs as of the third quarter of 2020. The baseline 

scenario assumes a reflationary (strong growth and rising 

inflation) environment. The three additional scenarios capture 

stagnation (low growth and low inflation), stagflation (low growth 

and high inflation) and “goldilocks” (good growth and muted 

inflation) environment. See Appendix for a brief description of 

these scenarios. Return expectations for each of the selected 

assets are shown in the chart below. For illustrative purposes, 

we assign 40% probability to the baseline and 20% each to the 

three alternative scenarios in our hypothetical case study. In 

practice, investors can adopt quantitative models or apply 

qualitative judgements, considering internal views and external 

consensus to estimate scenario probability.   

With the probability aware set of scenario returns ready, we 

adopt a two-step portfolio optimisation process. First, we find the 

portfolio with the strongest expected return for the least amount 

of regret risk in each scenario using investors’ specific objective 

functions. In the case study we use return maximisation subject 

to risk and other constraints. Next, we combine all the scenario-

specific optimised portfolios into the robust asset allocation. The 

objective of robust asset allocation is to minimise expected 

“regret risk”, taking all scenarios into account. In particular we 

are searching for a portfolio that has the smallest possible 

 
1 Kritzman et. al. (2020). Financial Analysts Journal, 77(1)   

Minimising regret 
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investment regret under our plausible range of scenarios, 

particularly those we believe have a reasonable likelihood of 

materialising. In GIC’s view, a portfolio constructed this way may 

not be optimal for any specific scenario but represents a well-

rounded outcome.  

Such a scenario-based approach has the flexibility to generalise 

and reflect an individual investors’ objectives. Here we define 

“regret” as the gap between the highest returns achievable 

under each scenario, and the overall “regret” is measured as the 

probability weighted sum of the squared gap in each scenario. 

Investors with an absolute return target for example, can define 

“regret” as the underperformance from that particular target 

under each scenario, which exhibits an asymmetric penalty 

function with respect to underperforming versus outperforming 

that target. 

Exhibit 2: Illustrative scenario returns  

Hypothetical expected risk and return for selected asset classes under various scenarios 

 
The figures shown relate to past performance. Past performance is not a reliable indicator of current or future results. Sources: GIC, BlackRock 
Investment Institute, October 2021. Notes: The chart shows expected risk and return for selected asset classes under four hypothetical scenarios for an 
illustrative portfolio construction exercise undertaken at the end of Q3 2020. We have used this period in our study as we believe it marked a period of 
particularly high uncertainty about the economic and market outlook post-Covid as there was yet to be any confirmation of effective vaccines. The figures are 
for illustrative purposes only and results cannot be guaranteed. There are frequently sharp differences between a hypothetical performance record and the 
actual record subsequently achieved. Therefore, hypothetical performance records invariably show positive rates of return. Another inherent limitation of 
these results is that the allocation decisions reflected in the performance record were not made under actual market conditions and, therefore, cannot 
completely account for the impact of financial risk in actual portfolio management. 

 

 

We now show how a scenario-based approach may have been 

applied during the third quarter of 2020 – a period of particularly 

high uncertainty as the path out of the Covid crisis remained 

unclear. The chart below captures the hypothetical asset 

allocations that would have been optimal for our assumed 

A scenario-based approach 
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scenarios. The optimised portfolio under each proposed 

scenario aims to maximise returns subject to volatility and other 

constraints. The first notable observation is that the optimised 

allocation differs significantly across scenarios, even though 

they all face the same risk target and set of constraints.  

For instance, the proposed baseline portfolio shows a large 

allocation to both U.S. cash and Chinese equities. Cash and 

inflation-linked bonds replace nominal government bonds due 

to the latter’s poor expected returns under a reflationary 

scenario. Chinese equities were favoured over U.S. equities at 

the time given better starting valuations and continued strong 

growth under globalisation. The optimised portfolio under a 

“stagnation” outcome, on the other hand, has a large allocation 

to government bonds. Public equity exposure is also reduced, 

replaced with private equity exposure. The stagflation optimised 

portfolio leans heavily into real assets and inflation-linked 

bonds. Government bonds are not attractive given negative 

excess returns amid rising inflation and inflation uncertainty. The 

public equity allocation becomes more concentrated in the U.S., 

rather than China as the relative outperformance of Chinese 

equity narrows substantially in this environment. Lastly, the 

optimised portfolio for a “goldilocks” scenario leans heavily into 

public equities. High economic growth and low inflation are 

conducive for equity and growth assets. With low inflation, 

government bonds also retain their role as portfolio diversifiers.  

The chart below compares hypothetical allocations for the 

different scenarios and one optimised to minimise regret risk. 

Overall, the “minimise regret risk” allocation – or the robust 

allocation – is more diversified and balanced. How? In terms of 

diversifiers, it allocates to cash, inflation linked bonds and 

nominal government bonds. The latter remains attractive under 

a low-inflation, lower-for-longer interest rate environment. In 

terms of public equity, it has a balanced allocation in the U.S. 

and China, rather than concentrated solely in China. It also has 

a marginally higher allocation to real estate at the expense of 

private equity, given more uniform return expectations under 

different macro regimes. 

 

 

 



 

   

                                                                                                                                                                                      

 

 

11 

 
ThinkSpace 

Embracing Uncertainty 

x 

Exhibit 3: Scenario-based optimisation 

Hypothetical allocations for scenarios vs robust allocation in Q3 2020 

 
Sources: GIC, BlackRock Investment Institute, November 2021. Notes; The chart shows hypothetical, asset allocations under four potential, likely macro 

scenarios as of Q3 2020. The “minimise regret risk” allocations shows the result of a scenario-based approach that seeks to limit the opportunity cost of the 

actual economic outcome being different from the assumed baseline scenario. These allocations are hypothetical and purely for illustrative purposes and are 

built using BlackRock’s Q3 2020 CMAs. They do not represent actual portfolios and do not constitute investment advice. The allocation is hypothetical, is not 

representative of allocation that any investor actually employed and is not indicative of future results. The results are based on assumptions integral to the 

model which may or may not be testable and are subject to losses. These allocations do not reflect actual trading or the effect of material economic and market 

factors on the decision-making process. Since trades have not actually been executed, results may have under- or over-compensated for the impact, if any, of 

certain market factors, such as lack of liquidity, and may not reflect the impact that certain economic or market factors may have had on the decision-making 

process. 

 

An alternative approach is to focus on building in portfolio 

resilience with an emphasis on the level of return in adverse 

cases. BlackRock currently does this by using at the core a 

simulation-based approach. A simulation-based approach also 

has the benefit of allowing a more explicit exploration of the term 

structure - or pathways – of asset return expectations. These 

pathways would already encompass several different scenarios. 

Such an approach also involves scenario analysis to gauge the 

portfolio implications of specific economic outcomes when 

applied in practice. See our paper Building resilience: a 

framework for strategic asset allocation2 for more.  

Asset return simulations are first run using a single set of CMAs, 

calibrated based on a central baseline macro scenario. While 

using a single set of CMAs, variability due to asset risk, or 

volatility, is of course taken into account, but this is not the only 

 
2 Blackrock Investment Institute (2018). Building resilience: a framework for strategic asset allocation 

Portfolio resilience  

https://www.blackrock.com/institutions/en-zz/literature/whitepaper/bii-portfolio-perspectives-december-2018.pdf
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source of variability. Uncertainty in the mean returns – that is, 

the CMAs themselves – is also accounted for by simulating the 

mean return expectations as well as the asset returns around 

those means. We show an example of this in the Banding 

Together chart that illustrates our expected returns for U.S. 

government bonds and emerging market (EM) debt. 

Exhibit 4: Banding together 

Mean return uncertainty and potential return pathways on a 5- to 25-year horizon 

 
The figures shown relate to past performance. Past performance is not a reliable indicator of current or future results. This information is not intended 

as a recommendation to invest in any particular asset class or strategy or as a promise - or even estimate - of future performance. Source: BlackRock 

Investment Institute, August 2021. Data as of 30 June 2021. Notes: Return assumptions are total nominal returns. U.S. dollar return expectations for all asset 

classes are shown in unhedged terms, with the exception of global ex-US Treasuries and hedge funds. Our CMAs generate market, or beta, geometric return 

expectations. Asset return expectations are gross of fees. For representative indices used, see the Assumptions at a glance table. There are two sets of bands 

around our mean return expectation. The darker bands show our estimates of uncertainty in our mean return estimates. The lighter bands are based on the 

25th and 75th percentile of expected return outcomes – the interquartile range for more detail read  Portfolio perspectives of December 2018. Indices are 

unmanaged and used for illustrative purposes only. They are not intended to be indicative of any fund or strategy’s performance. It is not possible to invest 

directly in an index. 

The central path of mean returns here is informed by central 

long-run expectations of macro factors and the five-year return 

estimates derived from various asset class models. Using a 

Monte Carlo simulation, thousands of potential return pathways 

are generated, centred around a distribution of mean pathways. 

The lighter shaded areas show an interquartile range between 

the 25th and 75th percentile of these return pathways. The 

difference in the size of mean return uncertainty between 

government bonds and EM debt in the chart above comes down 

to facets of each asset class. Well-understood factors can 

explain much of the returns from US government bonds but less 

so for EM debt. EM debt also has higher volatility than US 

government bonds. Together, these dampen our conviction in 

the mean path of returns for EM debt relative to US government 

bonds. 
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Once these asset return simulations have been run, the asset 

allocation decision is approached by choosing the appropriate 

tenor based on the investor’s time horizon. The aim is to find the 

portfolio that maximises returns at that tenor for a set of portfolio 

outcomes that fall in the bottom-half of outcomes at the target 

risk level. One reason to advocate for such an approach is loss 

aversion bias – a well-known tenet of behavioural finance – that 

states that investors have a tendency to prioritise avoiding 

losses over gains as they feel the pain of the former more deeply 

than the joy of the latter. 

 

 

To recap, we have multiple simulation paths of asset returns for 

each asset of interest. Let’s use 15,000 for purely illustrative 

purposes. These pathways take into account both variability in 

expected returns (uncertainty) and historic volatility of the asset 

class (risk). For any given portfolio, we can compute the 

portfolio’s return expectation (or any other metric or objective of 

interest) for each path giving us 15,000 potential outcomes in 

this instance. We can sort and pick say the bottom decile, 

quartile or any other percentile of our choosing and search for 

the portfolio allocation that maximises returns for those 

outcomes. Choosing the entire set of 15,000 potential outcomes 

to optimise over will effectively amount to MVO and allocations 

will tend to exhibit all the symptoms of the approach such as 

concentrated positions and corner solutions in the absence of 

subjective constraints or heuristics. 

As we choose lower percentiles for the distribution of outcomes 

– or more adverse expected returns – to optimise over, we 

expect to see more diverse portfolios, though this comes at the 

cost of some reduction in return expectation if the central 

outcome materialises in practice. Please refer to the paper 

Understanding uncertainty3 for more. The chart (see exhibit 5) 

illustrates how we may expect allocations to change as lower 

percentiles of the distribution of outcomes are chosen to 

optimise over. 

All three portfolios have an assumed target risk level of 11.5% 

for illustrative purposes. The advantages of the 75th percentile 

 
3 Blackrock (2019). Understanding uncertainty. 

A simulation-based approach  

https://www.blackrock.com/institutions/en-zz/insights/portfolio-design/understanding-uncertainty
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and 50th percentile portfolios over the MVO portfolio are readily 

apparent from the U.S. equities and U.S. cash allocations. MVO 

does not make any allocation to U.S. equities and just over 20% 

to U.S. cash. As we focus on the more adverse outcomes in our 

simulations, we see an attractive reduction in U.S. cash and 

increasing allocation to U.S. equities. We also see more modest 

allocations to China equities. 

We believe that optimising over the more adverse simulation 

outcomes results in more diverse portfolios and helps to avoid 

corner solutions. If asset class A and asset class B, for example, 

have the same volatility but asset class A has a 0.1% higher 

expected return, an MVO optimiser will only allocate to A but not 

B despite the only marginally greater return expectation. If the 

optimisation process is conducted across multiple simulated 

pathways, A may dominate B in 51% of the scenarios, for 

example, but there is still a sufficient number of simulated 

pathways where B will dominate. An optimal solution will feature 

allocations to both A and B. The resulting portfolio will be more 

robust and resilient, in our view. 

Two other points are worth noting: 

1. The focus on return expectation in the most adverse set 

of cases is equivalent to expressing a confidence band 

or range of uncertainty around the return expectations. 

Choosing a lower percentile of cases is equivalent to 

choosing a wider confidence band or range of 

uncertainty. 

2. The aversion to uncertainty represented by the choice of 

the percentile level of returns in the distribution of 

outcomes across which the optimization is run is related 

to the target risk levels. For instance, claiming a high 

aversion to uncertainty and yet also target a relatively 

high risk level would be inconsistent. 
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Exhibit 5: Minimising downside 

Hypothetical allocations for simulation-based optimisation vs MVO  

Sources: BlackRock Investment Institute, November 2021. Notes: The chart shows hypothetical asset allocations made at the end of Q3 2020 using erstwhile 

BlackRock Investment Institute CMAs using a robust optimisation approach that incorporates uncertainty around mean return estimates and a path of return 

expectations around a mean. These allocations are contrasted with a traditional MVO-based allocation. Two BlackRock hypothetical allocations are shown – 

the 75th percentile allocation that considers the bottom 25% of return pathways and the 50th percentile allocation that considers the bottom 50% of return 

pathways in the simulations. These allocations are hypothetical and purely for illustrative purposes and are built using BlackRock’s Q3 2020 CMAs. They do 

not represent actual portfolios and do not constitute investment advice. 

 

 

 

We compare and contrast the two approaches via a case study 

using a hypothetical asset allocation exercise for a long-term, 

multi-asset, U.S.-dollar institutional investor targeting a 11.5% 

risk level at the end of the third quarter of 2020. The chart below 

shows the results of the two approaches discussed earlier – one 

that aims to minimise the downside and one that looks to 

minimise the regret risk and the asset allocation using a 

traditional MVO approach. We also assume certain constraints 

such as a maximum allocation to a particular asset class to 

make the case study more realistic. The list of assets 

considered, capacity constraints and hypothetical expected 

returns for each portfolio are outlined in the appendix.  

Two observations about the asset mix in the non-MVO portfolios 

are worth highlighting. First, the portfolio that seeks to minimise 

regret risk retained a sizable allocation to U.S. Treasuries due 

to plausible alternative macro scenarios under which nominal 

government bonds have further room to rally and play the 

diversifier role. In contrast, the portfolio that seeks to minimise 

downside risks has no allocation to U.S. Treasuries reflecting 

the view that the asset class’ diversification properties were 

Comparing the approaches 
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diminished in a world where interest rates were poised to remain 

lower for longer. Second, the private equity allocation is reduced 

to a lesser degree in the portfolio minimising regret risk. This is 

because a broad macro environment, in GDP and inflation 

terms, does not necessarily lead to a varying relative 

performance by private equity versus public equity. These 

observations highlight the key difference of the two approaches: 

a scenario-based approach is designed to build macro 

resilience into the portfolio while a simulation-based approach 

sacrifices returns on account of a greater aversion to overall 

uncertainty. 

Exhibit 6: Uncertainty and diversification 

Hypothetical asset allocation for US dollar-based institutional investors under different 

approaches 

 

Source: GIC, BlackRock Investment Institute, November 2021. Notes: the chart shows three hypothetical asset allocations constructed at the end of Q3 2020 

using three approaches: mean variance optimisation (MVO), minimising downside risk – or a simulation-based approach – and minimising regret risk – a 

scenario-based approach. These allocations are purely illustrative to demonstrate the different portfolio techniques and approaches, and are based on 

BlackRock’s capital market assumptions as of 31 August 2020. They do not represent actual portfolios and should be not considered investment advice or 

recommendations. The allocation is hypothetical, is not representative of allocation that any investor actually employed and is not indicative of future results. 

The results are based on assumptions integral to the model which may or may not be testable and are subject to losses. These allocations were not made 

under actual market conditions and do not reflect actual trading or the effect of material economic and market factors on the decision-making process. Since 

trades have not actually been executed, results may have under- or over-compensated for the impact, if any, of certain market factors, such as lack of liquidity, 

and may not reflect the impact that certain economic or market factors may have had on the decision-making process. 
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Taking different scenarios into consideration also means looking 

at portfolios through different lenses. One helpful lens can be 

that of risk factors: the building blocks of a portfolio are 

decomposed into explaining risk factors and these are then 

aggregated again at the portfolio level. Such a factor view 

enables better understanding of the underlying risk and return 

drivers of a portfolio. The chart below shows the decomposition 

of the various portfolios using macro risk factors. Compared to 

the MVO portfolio, the scenario optimised portfolios take more 

“economic growth” risk and less “emerging and private market” 

risk. 

Exhibit 7: Risk factors 

Decomposition of risk factors for each hypothetical, back-tested portfolio 

 

Source: BlackRock, data as of 30 August 2020. The chart shows the historical volatility (and its factor decomposition) of the various portfolios based on 240 

equally weighted monthly data points. Portfolio return decomposition assumes constant exposures and shows the decomposition of return explained by risk 

factors. This is different from the experienced portfolio performance and excludes the unexplained factors. Back-tested results are hypothetical, not 

representative of results that any investor actually attained and is not indicative of future results. See Appendix for descriptions of the macro factors. 

With this factor exposure of a portfolio at hand, various single or 

multi-factor shocks, historical or hypothetical, can be applied. 

Portfolios, which might look similar if only judged using expected 

return and risk, can be materially different from a factor 

exposure angle. For instance, the chart below calculates the 

hypothetical, back-tested performance of the various portfolios 

in three hypothetical emerging market crises. Please refer to the 

appendix for more details on these scenarios. This exercise can 

help identify key variables or main scenarios, which could be 

beneficial or adverse to a specific portfolio. Having identified the 

key macroeconomic or market risk factor that drives 

performance can help identify whether a portfolio is adequately 

reflecting the macroeconomic and market views of an investor. 

Stress tests 
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The "Emerging Market Crisis" stress test below illustrates how 

the portfolios which incorporate uncertainty using the 

approaches outlined in this paper would be expected to fare 

relatively better in emerging market crises than an MVO 

portfolio. 

Exhibit 8: Stress testing 

Hypothetical, back-tested portfolio performance under simulated scenarios of an emerging 

markets crisis 

Source: BlackRock, data as of August 2020. The chart shows the change in portfolio value (and its factor decomposition) of the respective portfolios in various 

scenarios defined in the appendix. These allocations are purely illustrative. The back-tested performance and allocation is hypothetical, is not representative 

of allocation that any investor actually employed and is not indicative of future results. Back-tested results are calculated by the retroactive application of a 

model constructed on the basis of historical data and based on assumptions integral to the model which may or may not be testable and are subject to losses. 

The back-tested allocation is developed with the benefit of hindsight and has inherent limitations. Specifically, the back-tested allocation do not reflect actual 

trading or the effect of material economic and market factors on the decision-making process. Since trades have not actually been executed, results may have 

under- or over-compensated for the impact, if any, of certain market factors, such as lack of liquidity, and may not reflect the impact that certain economic or 

market factors may have had on the decision-making process. Further, back-testing allows the security selection methodology and portfolio allocation to be 

adjusted until past returns are maximised. 

We see the two approaches incorporating uncertainty as two 

sides of the same coin. Both aim to address issues with 

traditional mean-variance optimisation – particularly the over 

reliance on single point estimates of expected returns and 

accepting the inherent “unknown unknowns” in investing. Yet 

there are some differences worth exploring. 

The first difference in approach is philosophical, reflecting 

different preferences and objectives. The scenario-based 

approach aims to find the portfolio that is “well-rounded” under 

different macro scenarios. It minimises probability weighted 

regret risk, which in our case study is defined as the return gap 

from the highest possible return achievable under each 

scenario. An asset class can be rewarded or penalised under 

Moving to the best of both worlds 
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such macro uncertainty, depending on whether it performs 

better or worse under different scenarios. A simulation-based 

approach focuses in contrast on portfolio resilience, aiming to 

find the portfolio that maximises the expected return in a lower 

percentile of the asset return simulations. Choosing a smaller 

percentile of the simulations is analogous to reflecting a higher 

aversion to uncertainty and a wider confidence band around the 

capital market assumption. Since this approach does not 

differentiate between upside and downside uncertainty, an 

asset class with high uncertainty will be penalised in terms of 

allocation.  

The second difference in approach is perhaps more technical. 

A scenario-based approach forms a handful of explicit macro 

scenarios, with separate sets of CMAs underlying each scenario 

and a probability assigned to each scenario. This approach 

explicitly accounts for macro uncertainty, but perhaps not other 

types of asset return uncertainty under each of these scenarios.  

A simulation-based approach assumes only one single central 

base case macro scenario. Yet multiple simulations of asset 

returns are generated to reflect the uncertainty in the asset 

return estimates due to model error, manager dispersion and 

other factors, and only implicitly for uncertainty in the macro 

scenarios. 

Setting out explicit macro scenarios provides more transparency 

around the impact that alternative macro scenarios may have. 

Macro narratives and intuitions also facilitate effective 

communication and decision-making. The challenge of course 

is formulating these alternative macro scenarios and associated 

capital market assumptions, and estimating the probability 

associated with each scenario. This approach also does not 

really allow for uncertainty in the capital market assumptions 

associated with a given scenario. A simulation-based approach 

avoids the challenge of forming explicit alternative macro 

scenarios by simulating uncertainty in the mean asset returns, 

while simultaneously allowing for uncertainty in the macro 

scenarios and in the associated asset return estimates. 

However, the impact of different alternative macro scenarios is 

less transparent unless multiple sets of simulations are run and 

calibrated to different macro scenarios. This can be 

computationally resource-intensive and complicated.  
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A potential evolution of both approaches could see the two come 

closer together. One way would be to incorporate uncertainty in 

the capital market assumptions underlying each macro scenario 

in a scenario-based approach. This would involve using robust 

optimisation techniques to determine an optimised portfolio for 

each separate scenario rather than MVO, before then finding 

the single portfolio that minimises the probability weighted regret 

risk. Another way could be to use a more explicit macro model 

and simulate uncertainty in these key macro variables, 

combined with a model linking these macro variables and asset 

returns in the main asset return simulation engine in the 

simulation-based approach. Allowing for uncertainty in the 

capital market assumptions underlying any given macro 

scenario, while also enabling other macro scenarios to be 

explored in a convenient way – would effectively combine 

elements of both approaches. A well-calibrated macro model 

may also provide some useful sense of the likelihood of other 

macro scenarios occurring, relative to a central base case and 

help the calibration of capital market assumptions under 

different scenarios. 

Our research indicates how important it is to incorporate 

uncertainty when constructing portfolios - particularly during 

times when many future pathways are plausible. Uncertainty 

can manifest itself across different macroeconomic scenarios 

and within a main macroeconomic scenario. The composition of 

scenario-based optimisations can be materially different to that 

based on MVO. It is important that portfolio construction is 

conducted before the veil of uncertainty is lifted. The future state 

of the world and the economy will most likely be different and 

with hindsight, other portfolios would have fared better. Hence, 

the objective of scenario-based optimisations is not to maximise 

returns in positive scenarios but to be prepared for a variety of 

different scenarios and to reduce losses. 

We believe both approaches outlined in this paper are better 

than MVO. Seeking out ways to best combine both the scenario- 

and simulation-based approaches remains an area of active 

research for us and is how we plan to undertake portfolio 

construction in the future. 
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Hypothetical portfolio returns for case study 

The table below summarises the expected, hypothetical annualised returns under a base 

case and for the worst 10% of simulated outcomes of the three portfolios. The traditional 

MVO approach exhibits a higher return expectation in the base case – this is intuitive as it 

has been optimised assuming it is certain the exact scenario will play out. Yet the 

“minimising downside” – built on a scenario-based approach – and the “minimising regret” 

portfolio – built on a simulation-based approach – show better outcomes in the worst 10% of 

cases on account of a more diverse allocation that leads to better resilience. 

Exhibit 9: Returns comparison 

Summary of hypothetical expected returns under base case and worst 10% of outcomes 

Source: GIC, BlackRock Investment Institute, November 2021. Notes: the table summarises the expected, hypothetical annualised returns under a base 

case and for the worst 10% of simulated outcomes of the three portfolios. For illustrative purposes only.  This information is not intended as a 

recommendation to invest in any particular asset class or strategy or as a promise - or even estimate - of future performance. 

Exhibit 10: Macro assumptions for a scenario-based approach 

Summary of assumptions used for the four scenarios considered 

Source: GIC, BlackRock Investment Institute, November 2021. Notes: the table summarises the broad macro assumptions underlying the four stylised  

scenarios used in the scenario-based approach study. Terminal rates refer to long-term estimates at equilibrium. These are stylised figures and do not 

represent actual estimates – past or present – for any of the metrics shown above. This information is not intended as a recommendation to invest in any 

particular asset class or strategy or as a promise - or even estimate - of future performance.  
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Exhibit 11: Constraints applied on hypothetical portfolios shown on 

pages 11, 15 and 16. 

 

Macro factors definitions 

• Economic Growth: Broad developed market equity 

• Real Rates: Inflation-linked bonds 

• Inflation: Nominal bonds vs. inflation-linked bonds 

• Credit: Long corporate vs. nominal bonds 

• Emerging Market: Equally weighted basket of emerging market assets 

• Commodity: Weighted GSCI commodity 

• FX: FX basket dependent on portfolio base currency 

• Idiosyncratic: The risk unexplained by the 2,200+ risk factors in the BRS risk model 

• Residual: The sum of the macro factors and idiosyncratic contribution should match 

the total risk / return as modelled by the complete set of underlying risk factors 

(2,200+); the difference is identified as the residual factor 

 

Index proxies 

• U.S. cash = Citigroup 3-Month Treasury Bill Index 

• U.S. TIPS = Bloomberg Barclays U.S. Government Inflation-Linked Bond Index 

• U.S. Treasuries = Bloomberg Barclays U.S. Government Index 

• U.S. high yield = Bloomberg Barclays U.S. High Yield Index 

• Real estate = BlackRock proxy* 

• U.S. equities = MSCI USA index 

• China equities = MSCI Emerging China (CNY) 

• PE buyout = BlackRock proxy* 

 
* We use BlackRock proxies for selected private markets because of lack of sufficient data. These proxies represent the mix of risk factor exposures that we 

believe represents the economic sensitivity of the given asset class. 
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Exhibit 12: Descriptions, assumptions for market-driven scenarios 

considered in the stress test on page 17 and 18 

BlackRock’s Risk and Quantitative Analysis team produces Market-Driven Scenarios, which 
seek to model how topical macroeconomic regimes or geopolitical events could affect 
markets and portfolios. 

Source: BlackRock, October 2021. Note: The hypothetical scenarios represent an assessment of the market environment at a specific time and are not 
intended to be a forecast of future events or a guarantee of future results. This information should not be relied upon by the reader as research or investment 
advice regarding any funds or security in particular. Individual portfolio managers for BlackRock may have opinions and / or make investment decisions that 
may, in certain respects, not be consistent with the information contained in this presentation.  
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Exhibit 13: Index proxies 

 

* We use BlackRock proxies for selected private markets because of lack of sufficient data. These proxies represent the mix of risk factor exposures that we 

believe represents the economic sensitivity of the given asset class. 
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BlackRock and GIC’s Long-Term Capital Market Assumption Disclosures 

This information is not intended as a recommendation to invest in any particular asset class or strategy or product or as a promise 
of future performance. Note that these asset class assumptions are passive, and do not consider the impact of active 
management. All estimates in this document are in US dollar terms unless noted otherwise. Given the complex risk-reward trade-
offs involved, we advise clients to rely on their own judgment as well as quantitative optimisation approaches in setting strategic 
allocations to all the asset classes and strategies. References to future returns are not promises or even estimates of actual 
returns a client portfolio may achieve. Assumptions, opinions and estimates are provided for illustrative purposes only. They 
should not be relied upon as recommendations to buy or sell securities. Forecasts of financial market trends that are based on 
current market conditions constitute our judgment and are subject to change without notice. We believe the information provided 
here is reliable, but do not warrant its accuracy or completeness. If the reader chooses to rely on the information, it is at its own 
risk. This material has been prepared for information purposes only and is not intended to provide, and should not be relied on 
for, accounting, legal, or tax advice. The outputs of the assumptions are provided for illustration purposes only and are subject to 
significant limitations. “Expected” return estimates are subject to uncertainty and error. Expected returns for each asset class can 
be conditional on economic scenarios; in the event a particular scenario comes to pass, actual returns could be significantly 
higher or lower than forecasted. Because of the inherent limitations of all models, potential investors should not rely exclusively 
on the model when making an investment decision. The model cannot account for the impact that economic, market, and other 
factors may have on the implementation and ongoing management of an actual investment portfolio. Unlike actual portfolio 
outcomes, the model outcomes do not reflect actual trading, liquidity constraints, fees, expenses, taxes and other factors that 
could impact future returns. Any research in this document has been procured and may have been acted on by BlackRock and/or 
GIC for their own purpose. The results of such research are being made available only incidentally. The views expressed do not 
constitute investment or any other advice and are subject to change. They do not necessarily reflect the views of BlackRock 
and/or GIC.  

Index Disclosures: Index returns are for illustrative purposes only and do not represent any actual fund performance. Index 
performance returns do not reflect any management fees, transaction costs or expenses. Indices are unmanaged and one cannot 
invest directly in an index.  

General disclosure: This material is intended for information purposes only, and does not constitute investment advice, a 
recommendation or an offer or solicitation to purchase or sell any securities to any person in any jurisdiction in which an offer, 
solicitation, purchase or sale would be unlawful under the securities laws of such jurisdiction. The opinions expressed are as of 
November 2021 and are subject to change without notice. Reliance upon information in this material is at the sole discretion of 
the reader. Investing involves risks. The views expressed in this material are the views of the authors, are provided “as-is” at the 
time of first publication.  The views expressed do not necessarily represent the views of GIC Private Limited and its affiliates 
(collectively, Singapore’s sovereign wealth fund and referred to as “GIC”). 

In the U.S., this material is intended for Institutional use only, not for public distribution.  

In Canada, this material is intended for institutional investors only.  

In the European Economic Area (EEA): this is Issued by BlackRock (Netherlands) B.V. is authorised and regulated by the 
Netherlands Authority for the Financial Markets. Registered office Amstelplein 1, 1096 HA, Amsterdam, Tel: 020 – 549 5200, Tel: 
31-20-549-5200. Trade Register No. 17068311 For your protection telephone calls are usually recorded. In the UK and Non-
European Economic Area (EEA) countries: this is Issued by BlackRock Advisors (UK) Limited, which is authorised and regulated 
by the Financial Conduct Authority. Registered office: 12 Throgmorton Avenue, London, EC2N 2DL, Tel: +44 (0)20 7743 3000. 
Registered in England and Wales No. 00796793. For your protection, calls are usually recorded. Please refer to the Financial 
Conduct Authority website for a list of authorised activities conducted by BlackRock.  

For qualified investors in Switzerland: This document is marketing material.  Until 31 December 2021, this document shall be 
exclusively made available to, and directed at, qualified investors as defined in the Swiss Collective Investment Schemes Act of 
23 June 2006 (“CISA”), as amended.  From 1 January 2022, this document shall be exclusively made available to, and directed 
at, qualified investors as defined in Article 10 (3) of the CISA of 23 June 2006, as amended, at the exclusion of qualified investors 
with an opting-out pursuant to Art. 5 (1) of the Swiss Federal Act on Financial Services ("FinSA").  For information on art. 8 / 9 
Financial Services Act (FinSA) and on your client segmentation under art. 4 FinSA, please see the following website: 
www.blackrock.com/finsa. For investors in Israel: BlackRock Investment Management (UK) Limited is not licensed under Israel’s 
Regulation of Investment Advice, Investment Marketing and Portfolio Management Law, 5755-1995 (the “Advice Law”), nor does 
it carry insurance thereunder.  

In South Africa, please be advised that BlackRock Investment Management (UK) Limited is an authorised financial services 
provider with the South African Financial Services Board, FSP No. 43288.  

In the DIFC this material can be distributed in and from the Dubai International Financial Centre (DIFC) by BlackRock Advisors 
(UK) Limited — Dubai Branch which is regulated by the Dubai Financial Services Authority (DFSA). This material is only directed 
at 'Professional Clients’ and no other person should rely upon the information contained within it. Blackrock Advisors (UK) Limited 
- Dubai Branch is a DIFC Foreign Recognised Company registered with the DIFC Registrar of Companies (DIFC Registered 
Number 546), with its office at Unit 06/07, Level 1, Al Fattan Currency House, DIFC, PO Box 506661, Dubai, UAE, and is regulated 
by the DFSA to engage in the regulated activities of ‘Advising on Financial Products’ and ‘Arranging Deals in Investments’ in or 
from the DIFC, both of which are limited to units in a collective investment fund (DFSA Reference Number F000738).  

In the Kingdom of Saudi Arabia Issued in the Kingdom of Saudi Arabia (KSA) by BlackRock Saudi Arabia (BSA), authorised 
and regulated by the Capital Market Authority (CMA), License No. 18-192-30. Registered under the laws of KSA. Registered 
office: 29th floor, Olaya Towers – Tower B, 3074 Prince Mohammed bin Abdulaziz St., Olaya District, Riyadh 12213 – 8022, KSA, 
Tel: +966 11 838 3600. The information contained within is intended strictly for Sophisticated Investors as defined in the CMA 
Implementing Regulations. Neither the CMA or any other authority or regulator located in KSA has approved this information. 
The information contained within, does not constitute and should not be construed as an offer of, invitation or proposal to make 
an offer for, recommendation to apply for or an opinion or guidance on a financial product, service and/or strategy. Any distribution, 
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by whatever means, of the information within and related material to persons other than those referred to above is strictly 
prohibited.  

In the United Arab Emirates this material is only intended for -natural Qualified Investor as defined by the Securities and 
Commodities Authority (SCA) Chairman Decision No. 3/R.M. of 2017 concerning Promoting and Introducing Regulations. Neither 
the DFSA or any other authority or regulator located in the GCC or MENA region has approved this information.  

In Singapore, this is issued by BlackRock (Singapore) Limited (Co. registration no. 200010143N) for use only with institutional 
investors as defined in Section 4A of the Securities and Futures Act, Chapter 289 of Singapore. This advertisement or publication 
has not been reviewed by the Monetary Authority of Singapore.  

In Hong Kong, this material is issued by BlackRock Asset Management North Asia Limited and has not been reviewed by the 
Securities and Futures Commission of Hong Kong. This material is for distribution to "Professional Investors" (as defined in the 
Securities and Futures Ordinance (Cap.571 of the laws of Hong Kong) and any rules made under that ordinance.) and should 
not be relied upon by any other persons or redistributed to retail clients in Hong Kong.   

In South Korea, this material is for distribution to the Qualified Professional Investors (as defined in the Financial Investment 
Services and Capital Market Act and its sub-regulations).  

In Taiwan, independently operated by BlackRock Investment Management (Taiwan) Limited. Address: 28F., No. 100, Songren 
Rd., Xinyi Dist., Taipei City 110, Taiwan. Tel: (02)23261600.  

In Japan, this is issued by BlackRock Japan. Co., Ltd. (Financial Instruments Business Operator: The Kanto Regional Financial 
Bureau. License No375, Association Memberships: Japan Investment Advisers Association, the Investment Trusts Association, 
Japan, Japan Securities Dealers Association, Type II Financial Instruments Firms Association.) For Professional Investors only 
(Professional Investor is defined in Financial Instruments and Exchange Act).  

In Australia, issued by BlackRock Investment Management (Australia) Limited ABN 13 006 165 975 AFSL 230 523 (BIMAL) for 
the exclusive use of the recipient, who warrants by receipt of this material that they are a wholesale client as defined under the 
Corporations Act 2001 (Cth). This material is intended for wholesale clients only and must not be relied or acted upon by retail 
clients. The material provides general information only and does not take into account your individual objectives, financial 
situation, needs or circumstances. In China, this material may not be distributed to individuals resident in the People's Republic 
of China ("PRC", for such purposes, excluding Hong Kong, Macau and Taiwan) or entities registered in the PRC unless such 
parties have received all the required PRC government approvals to participate in any investment or receive any investment 
advisory or investment management services.  

For Southeast Asia: This document is issued by BlackRock and is intended for the exclusive use of any recipient who warrants, 
by receipt of this material, that such recipient is an institutional investors or professional/sophisticated/qualified/accredited/expert 
investor as such term may apply under the relevant legislations in Southeast Asia (for such purposes, includes only Malaysia, 
the Philippines, Thailand, Brunei and Indonesia). BlackRock does not hold any regulatory licenses or registrations in Southeast 
Asia countries listed above, and is therefore not licensed to conduct any regulated business activity under the relevant laws and 
regulations as they apply to any entity intending to carry on business in Southeast Asia, nor does BlackRock purport to carry on, 
any regulated activity in any country in Southeast Asia. BlackRock funds, and/or services shall not be offered or sold to any 
person in any jurisdiction in which such an offer, solicitation, purchase, or sale would be deemed unlawful under the securit ies 
laws or any other relevant laws of such jurisdiction(s). The distribution of the information contained herein may be restricted by 
law and any person who accesses it is required to comply with any such restrictions.  

For Other APAC Countries, this material is issued for Institutional Investors only (or professional/sophisticated/qualified 
investors, as such term may apply in local jurisdictions) and does not constitute investment advice or an offer or solicitation to 
purchase or sell in any securities, BlackRock funds or any investment strategy nor shall any securities be offered or sold to any 
person in any jurisdiction in which an offer, solicitation, purchase or sale would be unlawful under the securities laws of such 
jurisdiction.  

In Latin America, for institutional investors and financial intermediaries only (not for public distribution). No securities regulator 
within Latin America has confirmed the accuracy of any information contained herein. The provision of investment management 
and investment advisory services is a regulated activity in Mexico thus is subject to strict rules. For more information on the 
Investment Advisory Services offered by BlackRock Mexico please refer to the Investment Services Guide available at 
www.blackrock.com/mx 

©2021 BlackRock, Inc. All Rights Reserved. BLACKROCK is a registered trademark of BlackRock, Inc., or its subsidiaries in the 
United States and elsewhere. All other trademarks are those of their respective owners. 
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