
DESIGNING SOLUTIONS FOR CLIENTS 
AN OVERVIEW OF OUR APPROACH TO PORTFOLIO MODELLING

SERVICE PROPOSITION 



Recognising the varying needs and risk tolerances of our investors, we offer a bespoke service to create an investment 
solution that works for you. We start by focusing on client outcomes, considering factors like performance, time horizons 
and tolerance for risk. Our highly experienced team then considers global sources of returns, covering a full range of 
investment choices, spanning different asset classes, risk exposures and investment styles to deliver a tailored solution 
that expressly targets your desired outcomes. This rigorous analysis is driven by our own proprietary models. Robust 
and repeatable, our approach has given clients the conviction to entrust us with assets exceeding €15 billion in multi-
asset portfolios.

INTRODUCING OUR PORTFOLIO SOLUTIONS

OUR 
PROPOSITION

As a leading and recognised solutions 
provider, we pride ourselves on creating 
innovative services and products for 
our clients that are underpinned by 
the intellectual rigour and disciplined 
methodology that defines our business. 
In this guide, we outline our approach 
to portfolio modelling, and demonstrate 
how we have helped clients and partners 
design and deliver investment solutions 
for a variety of different objectives. 
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We have partnered with a wide range of clients to create bespoke, versatile solutions that help 
them meet their investment objectives and obligations. Our partners include occupational 
pension schemes, insurance companies, investment solution providers and sovereign wealth 
funds across Ireland, the UK, Europe and North America. 

CLIENT APPLICATIONS

Delivered by our highly experienced Portfolio Solutions Team, 
our portfolio modelling service complements clients’ in-house 
expertise. It also supports their decision-making and the design 
of appropriate strategic asset allocations. We provide:

 A framework for determining asset allocation decisions that 
is aligned with target outcomes;

 Fund modelling and scenario analysis to allow different asset 
allocations and investment strategies to be evaluated; and

 Forward-looking and historic analysis that engenders greater 
confidence in the designed solution and its ability to deliver 
in the future. 

APPLICATIONS 
Clients use our services in a variety of ways. The needs we 
fulfil include asset-only and liability-driven analysis, as well as 
solution design. 

Our approach is adapted to our clients’ specifications – for 
example, ensuring the delivery of long-term returns with 
enhanced downside protection or regular income drawdowns. 

We can also analyse the aggregate impact on a portfolio of 
incorporating non-standard investment solutions. These include 
(but are not limited to) overlay strategies, active strategies, 
dynamic asset allocation strategies and lifestyling strategies.

OUR APPROACH TO PORTFOLIO MODELLING







Forward-looking portfolio analysis
Using our proprietary multi-asset stochastic modelling engine, we assess 
how each asset mix is likely to perform in the future.

Portfolio risk decomposition
We decompose the risk of each portfolio into its underlying building blocks.

Historical back-tested analysis 
We present how different asset mixes would have performed historically.

Fund risk rating
We determine risk ratings for each fund based on guidance from the 
European Securities and Markets Authority (ESMA) or proprietary (i.e. 
client defined) risk-rating methodologies.

MULTI-ASSET 
PORTFOLIO 
MODELLING 

FRAMEWORK

Our portfolio modelling framework incorporates four key elements that assist in the design of 
appropriate portfolio solutions for clients. These are underpinned by our proprietary multi-
asset stochastic modelling engine.

Source: ILIM
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Providers of traditional frameworks aim to assess the merits of different asset allocations. However, they risk focusing too much 
on past performance without recognising prevailing market conditions.

Traditional approaches may also underestimate the probability of extreme events (such as the Global Financial Crisis (GFC)) when 
estimating future performance. As a result, there can be a lack of understanding of how a portfolio will react to such events. This 
lack of understanding at the portfolio design stage can lead to inappropriate strategic asset allocations and ultimately be detrimental 
for clients who rely on these solutions to meet their investment needs.

OUR SOLUTION
To overcome these shortcomings, forward-looking analysis is used as a key input when determining appropriate strategic asset 
allocations. This analysis is produced by our proprietary multi-asset stochastic modelling engine. Historical back-testing analysis and 
risk decomposition analysis is also performed  to understand how portfolios would have performed in the past and the reasons for 
that performance. This approach provides an unbiased framework within which to assess the merits of different asset allocations. 
It also leads to the following attractive characteristics:

When designing our framework, we sought to address a number of key aspects that we felt 
were impactful in terms of driving performance in the real world. These aspects included 
allowing for extreme events, allowing for the changing volatilities and correlations of asset 
classes through different economic periods and ensuring a long-term strategic focus across 
asset classes.  

HOW OUR APPROACH IS DIFFERENT
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MODELLING OF 
EXTREME EVENTS

Real life experience very seldom meets 
expectations. Rather than making 
assumptions about how returns will 
perform in the future, our approach 
uses 'statistical bootstrapping' which 
involves randomly sampling an 
element of variability to annual returns 
that more closely resembles real life 
experience. This approach assigns a 
greater and more realistic probability 
to extreme events (both positive and 
negative) that can materially impact a 
portfolio. It ensures the design process 
is closely linked to real life experience 
and that the ultimate solution is more 
likely to deliver in line with its expected 
risk and return profile.

Asset returns exhibit serial 
correlation – i.e. there is greater 
likelihood of a positive return in a 
month where the previous month’s 
returns were also positive. Typical 
simulation methodologies assume 
that returns are independent from 
one another, which is not aligned to 
real life experience. In our model, 
we allow for the serial correlation 
that occurs from one month to the 
next in asset returns, ensuring the 
analysis is more aligned to what 
happens in real world situations.

Asset correlations change through 
time based on different prevailing 
market conditions. Typical 
simulation methodologies assume 
correlations are constant through 
time. By sampling from history, our 
methodology makes no assumptions 
regarding correlations and allows for 
them to change as dynamically as 
they have done in the past.

1 SERIAL CORRELATION 
OF RETURNS2 CHANGING 

CORRELATIONS3

Overall, the presence of these characteristics in our approach helps to ensure that our investment solutions are capable of navigating 
future market turbulence in line with a priori expectations.



SAMPLE OUTPUTS: 
FORWARD-LOOKING ANALYSIS

A key feature of our modelling framework involves assessing how different solutions are likely 
to perform in the future. In the following pages, we outline the output from our modelling 
framework, detailing how each component supports and enables decision-making at the 
solution design stage.

We use summary statistic tables and graphs to present the 
simulation results for each portfolio allocation over various 
time horizons. These tables and graphs are the result of 10,000 
simulations from our proprietary modelling engine. 

In the forward-looking simulation chart below (exhibit 1), the green 
bar denotes the inter-quartile range (i.e. the 25th percentile to the 
75th percentile) of annualised returns, while the top and bottom of 
the red lines denote the 97.5th and 2.5th percentile, respectively. 

Using sample multi-asset portfolios (cautious, balanced and 
growth) to illustrate, the screenshot below shows a sample of 
this output produced within our portfolio modelling framework. 

 The box plots just described are shown on the left of the 
screen, while the table on the top right shows various ex-ante 
statistics for each portfolio. 

 The probabilities of loss (located in the top right-hand side 
of the table in Exhibit 1) are statistics that we place great 
importance on when designing a portfolio’s strategic asset 
mix. We place a greater emphasis on trying to reduce and 
control these types of outcomes than controlling a portfolio’s 
volatility – as we believe investors are far more concerned 
about the former. 

 The table on the bottom right shows risk ratings (both 
proprietary and ESMA risk ratings) for each of the portfolios.

Exhibit 1: Screenshot of forward-looking analysis output

Source: ILIM
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Forward-looking portfolio analysis
Using our proprietary multi-asset stochastic modelling engine, we assess 
how each asset mix is likely to perform in the future.

MULTI-ASSET 
MODELLING



SAMPLE OUTPUTS: HISTORIC ANALYSIS

It’s often valuable to see how different asset mixes would have performed historically, as this 
gives a sense of how robust the solution might be to withstanding such events in the future. 
This analysis can be produced for various rebalancing schedules, as well as different periods 
of time, i.e. start and end dates.

In the exhibit below, we show the historical performance of a set of cautious, balanced and growth multi-asset portfolios. 

The summary statistics show how different asset mixes would have performed historically. The screenshot below shows the pro-
forma historical cumulative returns of the asset mixes on the top left, and drawdown charts for each through time on the bottom 
left. The table on the top right shows performance statistics, with the calendar year performance for each portfolio shown on the 
bottom right.

Exhibit 2: Historical back-tested analysis

Source: ILIM

4  Designing solutions for clients – an overview of our approach to portfolio modelling


Historical back-tested analysis 
We present how different asset mixes would have performed historically.

MULTI-ASSET 
MODELLING



DECOMPOSING PORTFOLIO RISK 

Understanding the contribution to a solution’s overall risk 
from each asset class and/or investment strategy is key to 
understanding the overall risk of any multi-asset solution. The 
exhibit below shows a decomposition of the return and risk of 
each portfolio into its underlying building blocks. This provides 
valuable insight into how individual asset classes contribute 
to overall risk and returns, and how they fared during specific 
market events. 

Exhibit 3: Risk decomposition analysis 

Source: ILIM
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Portfolio risk decomposition
We decompose the risk of each portfolio into its underlying building blocks.

MULTI-ASSET 
MODELLING

By decomposing the portfolio in this way, we can assess the 
primary historical drivers of the different portfolios and asset 
mixes under consideration. 

Exhibit 3 below shows the asset classes contributing to both 
portfolio returns and volatility on a 12-month rolling basis. This 
helps to identify those assets that have the potential to offer 
portfolio protection during periods of market stress. This can 
also be done on a more granular basis.



FUND RISK RATINGS
Risk ratings are increasingly being used to determine the appropriateness of a certain asset mix for different client groups. As part 
of our historic analysis, we calculate a risk rating for each asset mix or portfolio based on regulatory guidance or proprietary factors, 
e.g. ESMA or our proprietary risk-rating methodology. 

Volatility Intervals 
Equal to or above

Less than

1 2% 0.5%

2 0.5% 2%

3 2% 5%

4 5% 10%

5 10% 15%

6 15% 25%

7 25% —

Exhibit 4: Volatility scale – ESMA

Source: ILIM

Risk Rating Volatility Bands

1 0%-1%

2 1%-5%

3 5%-7.6%

4 7.6%-11%

5 11%-14.7%

6 14.7%-18.6%

7 >18.6%
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Fund risk rating
We determine risk ratings for each fund based on guidance from the 
European Securities and Markets Authority (ESMA) or proprietary (i.e. 
client defined) risk-rating methodologies.

MULTI-ASSET 
MODELLING

ESMA
The methodology used to calculate the fund risk profiles is based 
on the guidelines provided by CESR, now known as European 
Securities and Markets Authority (ESMA), (ref CESR/10-673). 
The methodology has been implemented as follows:

 The risk profile is determined by the fund’s volatility

 Volatility is estimated using annualised standard deviation 
over the previous five years, taking into account weekly 
performance observations

 The volatility result corresponds to a number designed to 
rank the fund on a scale from one to seven. The higher the 
volatility, the greater the risk, resulting in a higher the number 
on the scale. The scale is based on risk intervals, or ‘buckets’ 
as defined by ESMA. 

OUR PROPRIETARY 
RISK-RATING METHODOLOGY
Our fund risk rating methodology uses volatility as its risk metric. 
A specific fund’s volatility is calculated using monthly returns 
(January 2001 to present) of the fund’s underlying asset classes. 

The monthly asset class returns are exponentially weighted with 
a half-life of 48 months. Specifically, individual fund volatilities 
are calculated using the following equation:

Where:
σi  is the volatility of fund i
w is the matrix of fund weights
 V is the covariance matrix for the underlying asset classes
diagi (∙) is the ith element of the diagonal matrix

In calculating the volatility for certain asset classes (e.g. direct 
property and forestry) within V, an adjustment is made to the 
volatility experience to reflect the illiquid nature and infrequent 
pricing of the asset class. Also, volatility floors are incorporated 
for equity markets, which reflect longer-term volatility levels and 
incorporate a degree of prudence into the risk rating of funds 
(e.g. 16% is used for developed market equities and 25% for 
emerging market equities).

The calculated volatilities are used to rate funds (1–7) based on 
risk using the following intervals defined by Irish Life:

Exhibit 5: Volatility scale – Irish Life

Source: ILIM

The risk ‘buckets’ below have been set by ESMA.



In the following pages, we outline the methodologies underpinning our portfolio modelling 
framework.

SOLUTION CONSTRUCTION METHODOLOGIES 

FORWARD-LOOKING 
PORTFOLIO ANALYSIS
Our proprietary multi-asset stochastic modelling engine employs 
a methodology that involves sampling (with replacement) 
historical de-meaned1  returns to build thousands of forward-
looking simulations. For example, a single path for the next 
10 years of equity returns comes from 120 randomly sampled 
monthly returns from 1970 to the present day. Thousands of 
paths of future asset values are generated, and from this, we 
can build a picture of how each asset mix is likely to perform.

SAMPLING METHODOLOGY 
FOR GROWTH ASSETS
Rather than sampling strictly from history, we assume all the 
asset return series have a mean return of zero (by subtracting 

the average return over the period). We then model each future 
asset return using the standard stochastic form:  

rt=(RP+rf)dt+rsample

(where RP= Risk premium;  rf=risk-free rate;  rsample = sample 
return)

Note:  rsample is the historical sample and merely accounts for 
the ‘noise’ element of the simulations. Exhibit 6 below shows 
a subset of the data ( rsample) we use to generate noise for each 
asset in each simulation:

 As the historical sample merely accounts for the noise element 
of the series, the expected return is given by:  

E[rt]=E[(RP+rf)dt]+E[rsample]=(RP+rf)dt  since  rsample is 
zero-mean. 

(where RP= Risk premium;  rf=risk-free rate;   r
sample

 = sample 
return)

  1De-meaned returns are the returns that result from subtracting the average. 

World Equities North American 
Equities

Asian Equities Minimum 
Volatility Equities

Hedge Funds Managed 
Futures

Mean 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Volatility 16% 18% 24% 11% 8% 9%

Jan-70 -6.2% -7.2% -3.1% -4.3% -1.4% 0.2%
Feb-70 2.5% 4.7% -1.0% 2.5% 2.1% 1.3%
Mar-70 -1.0% -0.9% -1.6% -0.5% 0.6% 0.4%
Apr-70 -10.7% -10.2% -11.3% -7.4% -3.2% 0.0%
May-70 -7.0% -6.7% -6.5% -5.5% -2.1% -1.1%
Jun-70 -3.1% -4.2% 10.3% -2.0% 0.0% 0.7%
Jul-70 5.6% 6.6% 2.7% 4.1% 3.0% 0.2%
Aug-70 2.7% 3.3% -1.0% 1.4% 1.9% -0.6%
Sep-70 2.6% 2.8% -0.8% 1.8% 1.9% -0.1%
Oct-70 -2.1% -1.6% -8.7% -1.3% 0.1% 0.2%
Nov-70 1.6% 4.5% -4.3% 1.8% 1.6% 1.0%
Dec-70 4.8% 5.2% 1.8% 3.7% 2.8% 0.6%
Jan-71 3.5% 3.2% -2.0% 2.3% 2.3% -0.1%
Feb-71 0.6% 0.4% -2.9% 0.5% 1.1% 0.0%
Mar-71 3.6% 3.1% 3.7% 2.9% 2.3% 0.6%

Exhibit 6: Subset of data

Source: ILIM
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The benefits of this approach
This approach ensures that the risk characteristics of past returns (which are far from normally distributed) are appropriately 
captured and the expected return is in keeping with a set of conservative forward-looking expected return assumptions (see our 
assumptions section). 

In effect, the methodology involves sampling from empirical as opposed to parametric distributions (such as the normal distribution). 
Below, a comparison is shown of an empirical distribution (based on zero mean historical data) versus a normal distribution (with 
zero mean) for monthly equity returns. Actual monthly equity returns have a higher likelihood of extreme gains/losses than would 
normally be assumed.

Exhibit 7: Monthly equity returns – distribution assumption

Source: ILIM

The monthly empirical distribution is not close to being normally distributed. It is more peaked, exhibiting fatter ‘tails’. This means 
that, in relation to equities, there is a higher likelihood of returns lower than -15% compared to that implied by a normal distribution 
(with commensurate volatility).
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Analysing annual returns
We randomly sample in blocks of 12 months at a time, to account for serial correlation. This means the probability differentials 
(empirical versus normal) for expected losses are more significant than those shown above for monthly returns. To illustrate this, 
Exhibit 8 shows a comparison of the empirical distribution (based on zero mean historical data) versus a normal distribution (with 
zero mean) for yearly equity returns. As you can see, actual yearly equity returns have a higher likelihood of significant losses than 
would be assumed under a normal distribution.

Exhibit 8: Annual equity returns – distribution assumption

Source: ILIM

Yearly Returns (Mean = 0%)
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Again, the yearly empirical distribution is not close to being normally distributed – it has fatter tails. This means that there is a higher 
likelihood of yearly returns less than -30% in equity markets compared to a normal distribution (with commensurate volatility). The 
methodology reflects (for equities) a close to 1 in 10 chance of a return more than 30% below the assumed expected yearly return 
(which is consistent with historical equity data) versus a close to 1 in 20 chance using a normal distribution.
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Capturing serial and cross-asset correlation through time
When producing forward-looking simulations for a portfolio, we perform the sampling on a cross-sectional basis in blocks of 12 
months at a time. This is illustrated in the table below.

World Equities North American 
Equities

Asian Equities Minimum 
Volatility Equities

Hedge Funds Managed 
Futures

Mean 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Volatility 16% 18% 24% 11% 8% 9%

Jan-70 -6.2% -7.2% -3.1% -4.3% -1.4% 0.2%
Feb-70 2.5% 4.7% -1.0% 2.5% 2.1% 1.3%
Mar-70 -1.0% -0.9% -1.6% -0.5% 0.6% 0.4%
Apr-70 -10.7% -10.2% -11.3% -7.4% -3.2% 0.0%
May-70 -7.0% -6.7% -6.5% -5.5% -2.1% -1.1%
Jun-70 -3.1% -4.2% 10.3% -2.0% 0.0% 0.7%
Jul-70 5.6% 6.6% 2.7% 4.1% 3.0% 0.2%
Aug-70 2.7% 3.3% -1.0% 1.4% 1.9% -0.6%
Sep-70 2.6% 2.8% -0.8% 1.8% 1.9% -0.1%
Oct-70 -2.1% -1.6% -8.7% -1.3% 0.1% 0.2%
Nov-70 1.6% 4.5% -4.3% 1.8% 1.6% 1.0%
Dec-70 4.8% 5.2% 1.8% 3.7% 2.8% 0.6%
Jan-71 3.5% 3.2% -2.0% 2.3% 2.3% -0.1%
Feb-71 0.6% 0.4% -2.9% 0.5% 1.1% 0.0%
Mar-71 3.6% 3.1% 3.7% 2.9% 2.3% 0.6%

Exhibit 9: Sampling on a cross-sectional basis

Source: ILIM

This means that the same historical time periods are used for each asset class at each point in each simulation. This implies that 
the final forward-looking simulation paths reflect not only serial correlation, but also dynamically changing asset class correlations.

MODELLING METHODOLOGY FOR INVESTMENT-GRADE BONDS
For developed-market investment-grade government and corporate bonds, instead of sampling historic bond index returns, we 
sample proportional changes in swap yields and government bond spreads. From these, we calculate a return implied by the 
changes in yields, based on the prevailing yield and duration of each index.

This process also includes an element of reversion to a future expected yield level over time. Based on prevailing swap curves, we 
can infer what the future expected swap yields are.  

The benefits of this approach
This process captures the fact that simulated future returns are based on a starting point of today’s yields, and it is particularly 
pertinent to capture this effect when yields are at extreme levels. If we were to merely sample historical bond returns, these would 
essentially imply negative bond yields in the future.

Given upwardly sloping yield curves (in general and at present), this raises the expectation that yields will increase over the next 
few years. Our bond returns allow for this, and as a result, the expected return on bonds is not simply equal to the bond index’s 
yield to maturity. The longer the bond index’s duration, the more it will be affected by future expected yield moves.

MODELLING METHODOLOGY FOR CASH
The cash rate is modelled using a simple Cox-Ingersoll-Ross (CIR) mean-reverting process, which allows the cash rate to fluctuate 
around a long-term mean. This central expectation is taken from the current yield curve using the appropriate investment horizon 
(i.e. different CIR parameters are used for different forward-looking time horizons).
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METHODOLOGY FOR BACK-FILLING MISSING DATA
For series that do not have data reaching as back as far as 1970, we backfill the data using randomly generated returns. We build 
in an appropriate correlation with the other assets, and this correlation is based on realised correlations for the period in which we 
have observable returns. This process involves four steps:

1. Identifying the assets on which we want to base the return correlation for the series being back-filled. Generally, global equities, 
bonds and commodities are the three assets used to build correlations. 

2. Performing a multiple linear regression of the dependent variable (which is to be back-filled) on the independent variables using 
the available observations. This gives us a beta to each independent variable.

3. The backfilled return in any period for backfill series is then given as follows:

The noise term (ε) is a normally distributed random variable with mean 0 and standard deviation 1. It is analogous to the idiosyncratic 
risk of the back-filled series, or volatility not captured by the linear regression. Adding it ensures the volatility of the back-filled 
series matches that of its observable data.

4. Once all data has been back-filled, all data points are then de-meaned.

ASSUMPTIONS FOR ASSET CLASS RETURNS
The expected return for each growth asset is assumed to equal cash plus a risk premium. Investment-grade government and corporate 
bonds are assumed to deliver a return in line with the current market-implied yield using the sampling process described above.

Equity risk premia are fixed and use a set of long-run expected premia that are conservative when compared with those experienced 
historically and consistent with academic literature. Risk premia for alternative asset classes take heed of information communicated 
by our investment professionals closest to the asset class in question. For example, the risk premium for Irish property is 4%, based 
on the ILIM Property Team’s visibility of supply and demand in the domestic market as well as current rent yields. Also, the risk 
premium for absolute return is set while recognising the views of ILIM’s external consultant in the absolute return space. The expected 
returns for high-yield bonds and emerging market debt are based on the prevailing yields to maturity adjusted for assumed default 
and recovery rates (more conservative rates than historic levels are assumed).

The table below shows a subset of the risk premia assumptions used. A complete list of risk premia assumptions can be provided, 
on request, while all risk premia assumptions used are provided as part of the output of the analysis.

Asset class Risk premium

Global equities 4.0%

Emerging market equities 5.0%

Irish property 4.0%

Absolute return 4.0%
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Exhibit 10: Risk Premia Assumptions
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Our highly experienced Portfolio Solutions Team provides a comprehensive modelling 
service that helps ensure each portfolio delivers as expected under different market 
conditions. Our investors can be confident that the strategic asset allocation we provide 
is fully aligned to their risk and return objectives.

We provide:

 A framework for determining asset allocation decisions that are aligned with target 
outcomes;

 Fund modelling and scenario analysis to allow different asset allocations and 
investment strategies to be evaluated; and

 Forward-looking and historic analysis that engenders greater confidence in the 
designed solution and its ability to deliver in the future.

KEY TAKE-AWAYS

CONTACT US
To find out more about how our portfolio modelling framework can help you achieve your investment objectives, please speak 
to your Relationship Manager. 
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ABOUT US

We are a global asset management firm, managing assets across a broad range of asset classes, with a 
reputation for client-led solution development and investment innovation. With a leading domestic market 
presence and strong international client base, we deliver solutions to pension fund trustees, investment 
advisers, insurance companies, corporations, charitable foundations and sovereign funds across the UK, 
Europe and North America.

Our ability to deliver innovative investment solutions has driven our success to date. We have proven 
strengths in designing and delivering solutions that enable clients to achieve their desired outcomes.
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CONTACT US

PHONE: (01) 704 1200
FAX: (01) 704 1918
WEBSITE: www.ilim.com
WRITE TO: Irish Life Investment Managers, Beresford Court, Beresford Place, Dublin 1

Irish Life Investment Managers is regulated by the Central Bank of Ireland. Irish Life Investment Managers Limited is registered as an Investment 
Adviser with the Securities and Exchange Commission (the “SEC”). Irish Life Investment Managers Limited holds an International Adviser Exemption 
in Manitoba and Ontario pursuant to NI 31-103. This material is for information only and does not constitute an offer or recommendation to buy 
or sell any investment and has not been prepared based on the financial needs or objectives of any particular person. It is intended for the use of 
institutional and other professional investors.


