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Editorial

Dear reader,

Welcome to the Q4 edition of Ascent, Degroof Petercam Asset Management’s 
corporate magazine on its active asset management, sustainable investing and 
research capabilities. 

Our cover article looks into the current domestic convertible securities market, look at returns and 
describe the special characteristics of this asset class that make it particularly attractive.

Convertible bonds hold more credit DNA than equity. As such, a careful credit analysis process needs to 
be set up in order to assess both the quality of the convertible bonds and the strength of the bond floor 
in particular, which is closely linked to the credit spread of the company.

Next, Ophélie Mortier, Responsible Investment Strategist, provides a summary of DPAM’s second 
annual sustainability seminar held in Brussels. It hosted several interesting speakers from the corporate 
and regulatory world on a subject DPAM holds dear: Responsible Investment. The theme of this year 
revolved around the topic “Long-term value creation and short-termism: how to ensure sustainable 
growth?”

Finally, our quantitative specialists look into the matter of determining how much to invest in stocks 
and bonds. Indeed, this can be something of a challenge. The theory tells you to put a numeric value 
on your risk aversion, estimate the volatilities of the assets and the correlations between them, express 
your “utility function”, i.e. how afraid you are of risk and how much return you wish to obtain and, finally, 
put all this information in a well-constructed optimiser to get the answer.

We do hope you will enjoy reading this edition as much as we have enjoyed writing it. Please do not 
hesitate to pass on your feedback to us.

Sincerely,

Hugo Lasat,
CEO Degroof Petercam 
Asset Management

Convertible bonds: obtain 
equity returns with less risk

ACTIVE ASSET MANAGEMENT

Fixed Income

Convertible bonds hold more credit DNA than equity. As such, a careful credit analysis process needs to 
be set up in order to assess both the quality of the convertible bonds and the strength of the bond floor in 
particular, which is closely linked to the credit spread of the company. At best, the investor will be able to 
convert the bond into equity and will become a shareholder. At worst, the company will redeem the bond 
in cash, making the convertible bond one of the best non-conventional tools to safeguard initial invested 
capital.

Convertible bonds are fixed-coupon instruments with 
an embedded conversion option into common shares. 
Put most simply, convertible bonds combine a straight 
bond and an equity call option.

The rationale for issuers is to decrease the financing 
cost with a lower coupon than for an equivalent straight 
bond. The fixed income component is called the bond 
floor (the present value of the coupons and the final 
maturity amount) that will be returned to investors if 
the bond is not converted. The difference between the 
market price and the bond floor equals the value of 
the equity call option. The bondholder can convert at 
any time during the life of the bond provided the value 
of the bond is higher than the bond floor.

What is a convertible bond?

The bond floor provides a safety net for investors

Convertible bondholders deal with 2 payoffs: 
bond floor or equity value

Convertible bond issuances align stake-
holder interests as company management 
expects to redeem its debt in equity (instead 
of cash) and bondholders hope to trigger a 
conversion (to get more than the bond floor 
value): both expect the equity to increase in 
value

▪

▪

▪
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Source: Bloomberg, DPAM. (*) Amount Outstanding
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The most common convertible bond structure 
could be summarised as follows:

Senior unsecured

Pari passu with all present and future senior 
unsecured debts

Anti-dilution and dividend protection through 
upward adjustments of the conversion ratio

Compensation in case of M&A (ratchet)

Use of proceeds: acquisition and project financing, 
share buy-back, refinancing, general corporate 
purposes

Cash Settlement (the company can deliver cash to 
bondholders in whole or in part instead of shares) 
or Net Share Settlement (the principal amount is 
paid in cash and the excess value corresponding 
to the option is redeemed in common shares)1

Negative pledge

As convertible bonds are primarily debt instruments, convertible bondholders have 
greater seniority than equity shareholders. Bonds are typically safer investments 
than equity because bondholders usually have a first claim on the company’s assets in 
case of bankruptcy.

Global description of the universe

The total convertible bond market size stood roughly 
at $353 billion in October 2018, with 1,045 issuances. 
Not surprisingly, the US represents 54% of the universe, 
followed by Europe with 24%. Asia ex-Japan and Japan 
put together account for 18%.

The convertible bond market is relatively small in size 
and is considered to be a “human” scaled market. 
Compared to other legacy markets and some blue-
chip companies such as Apple, Netflix, Bitcoin, Exxon 
or Tesla, the convertible market value of roughly $350 
billion is not large. Apple’s market capitalization is 
above $1 trillion.

Convertible bond universe

Regions Size (Billion $) Weight

America 190 54%
Europe 85 24%
Japan 31 9%
Asia 30 9%
UK 9 2%
Other 8 2%

Total 353 100%

Source : Bloomberg, DPAM

This market will remain small because issuers highlight 
the risk of diluting their capital base. Accordingly, an 
increased number of convertible bond issuances raises 
the risk of dilution.

The attractiveness of this market is therefore partly 
based on its small size, in which a team of 3-4 people 
can cover the universe and extract optimal information. 

Only 31% of issuances are officially rated by S&P, 
Moody’s or/and Fitch. If we add the ratings of the 
underlying bonds, this figure reaches 48%. The weak 
research coverage from the agencies therefore creates 
many alpha generation opportunities to create value. 
A portfolio manager and/or bond analyst could take 
advantage of the weak coverage to identify undervalued 
stocks and attractive credit pick-ups.

Source : Bloomberg, DPAM

Convertible Bonds Market Size vs. Apple, Exxon, Netflix, Bitcoin & Tesla
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Investment grade 33% 19%
High Yield 20% 12%
Not Rates 48% 69%

1 Under IFRS and IAS32, the equity option and the debt component of convertible bonds is accounted for separately in the balance sheet of the 
   issuer. On issue, approximately 85-90% will be recorded as debt and the remainder in equity. For Net Shares Settlement-like issues, the options will  
  be marked-to-market in the profit and loss account, but the issuer may limit the dilution effect.
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Most issuers of convertible bonds have a growth profile, 
and 30% of issuers are mid-sized (market capitalisation 
below $20 billion).

Primary issuances represent $60-90 billion per year. 
The US has dominated primary market issuances due 

to the rise of interest rates, whereas European issuances 
have been less significant because of the low interest 
rate environment. The global market is currently over 
$350 billion in value, up from the 2016 low of $290 
billion, and beneath the 2003 peak of $565 billion.

Source: Bloomberg, DPAM

Market Capitalisation Breakdown ($ Mn)
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The perfect asset class to capture bull markets and mitigate turmoil

Convertible bonds have participated in a substantial 
number of equity bull markets, with less risk as 
measured by standard deviation. This asset class has 

strongly benefited from the bull market, but it can also 
mitigate bear markets.

Source: Bloomberg, DPAM

Performance Convertible bonds and Equities since 1999
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Indices
Annualised 

Performance
Annualised 

Vola�lity
Sor�no Sharpe

Merrill Lynch Conver�bles Global 6.4% 9.7% 0.8 0.7
Merrill Lynch Conver�bles Europe 5.6% 12.6% 0.6 0.4
ML Euro Government 3-5 years 3.6% 2.6% 2.5 1.4
ML US Government 3-5 years 3.9% 3.3% 1.9 1.2
ML BBB US Corporate 5.9% 5.7% 1.2 1.0
ML US High Yield 6.7% 9.0% 0.8 0.7
JPM Emerging Markets 8.3% 9.0% 1.0 0.9
MSCI Global 5.1% 13.6% 0.5 0.4
ML Euro High Yield 5.6% 11.6% 0.5 0.5
MSCI Europe 4.2% 14.8% 0.4 0.3

Convertible bond convexity is unique as it combines 
equity-like behaviour with higher stock values and 
offers downside protection thanks to the bond floor. 
This particular feature makes convertible bonds convex 
in nature, and so adds diversification to global strategic 
asset allocation.

We can chart the pay-off of such a bond with the blue 
line below and divide convertible bonds into 4 different 
types, depending on the underlying stock price.

Distressed or busted convertible bonds: in this case, 
the bond floor is attacked (the credit spread widens as 
the shares approach zero), there is no more convexity 
and the payoff becomes concave. In this case, the 
recovery value assessment plays a major role.

Bond-like: the sensitivity to the stock is weak (below 
30-35%), but the bond floor remains solid. The investor 
could take advantage of a yield pick-up, a par put 
protection from a takeover, or just benefit from the carry 
while hoping for the option value to rise.

Hybrid or mixed convertible bonds: this part is 
composed of the most convex convertible bonds (delta 
between 35-70%). These convertible bonds are the best 
as they offer an upside benefit if the stock price rises 
and downside protection if the stock price declines.

Equity-like convertible bonds: these convertible 
bonds generally have a delta higher than 70%, meaning 
they track the stock price very closely. The convexity is 
less than the mixed convertible bonds.

Convexity: equity-like returns with less risk

Source: Bloomberg, DPAM

Great 90s Bull market Tech Bubble Crash Recovery Financial Crisis Recovery
01.01.1998 - 31.03.2000 01.04.2000 - 31.03.2003 01.04.2003 - 31.10.2007 01.11.2004 - 28.02.2009 01.03.2009 - 31.12.2017

MSCI Global 57.68% -42.58% 115.19% -22.64% 249.45%
Merill Lynch Conver�ble Global 56.13% -12.26% 70.38% -7.48% 167.29%

Conver�ble Cond Captures 97,31% Upside 029% Downside 61,10% Upside 33,04% Downside 67,06% Upside

CONVERTIBLE
BOND PRICE

BUSTED OR 
DISTRESSED

BOND HYBRIDE EQUITY

EQUITY PRICE

EQUITY VALUE

BOND FLOOR
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We have split the global universe with different 
convertible bond criteria:

Bold green: delta higher than 70%

Bold red: busted convertible bonds, delta close to zero

Bright green: mixed and bond-like convertible bonds.

If we draw a line through all these chart points, we can 
see the pay-off of convertible bonds. This is not simply 
theoretical, and the pay-off of convertible bonds is 
real.

Source: Bloomberg, DPAM
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Interestingly, convertible bonds have positive 
correlations with corporate bonds (especially high 
yield) and equity and a negative correlation with 

government bonds. This is proof that convertible 
bonds hold a credit DNA but an equity-like profile.

Allocations

Source: Bloomberg, DPAM 
(*) Merill Lynch Global Convertible bonds

Correlation Matrix (January 1998 to April 2018)

Merrill Lynch Conver�bles (*)
ML BBB US Corporate
ML US High Yield
ML US Government 3-5 years
MSCI Global

Merill Lynch
Conver�bles (*)

1,0
0,5
0,8
-0,3
0,9

ML BBB US
Corporate

1,0
0,7
0,4
0,3

1,0
-0,2
0,7

ML US High
Yield

1,0
1,0
-0,4

ML US
Government 3-5 years

MSCI
Global

Adding convertible bonds improves the risk-return 
profile of conventional asset allocation, i.e. a 

combination of conventional bonds (corporate and 
government) and equity.

Source: Bloomberg, Merill Lynch

Advantage of convertible bonds in the strategic allocation
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 Alloca�on with conver�ble bonds

When an issuer of convertible bonds is acquired, the 
holder has the right to the same consideration as 
ordinary shareholders through the conversion of 
the convertible security. This is not entirely beneficial 
to holders of convertible bonds, so most of these 
securities offer protection in the event of a change of 
control of the issuer. Specifically, in the case of M&A the 
conversion ratio is adjusted upwards.

Example: Inmarsat 3.875% 2023

Inmarsat operates global communication satellite 
systems and provides voice and high-speed data 
services for airlines and maritime companies. A few 
months ago, there were rumours regarding an M&A 
move on the company by a US company, EchoStar. In a 
standalone case, we are confident that the company will 
deliver profitability in the short term.

The ratchet clause: a unique opportunity for M&A

Source: Bloomberg, DPAM

Inmarsat Convertible Bonds VS Stock
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The ratchet clause offers additional revenue in case of M&A

Bid premium paid on the stock
Conver�ble Bond Gain
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2%

10%
7%

15%
12%

20%
16%

25%
21%

30%
26%

When interest rates rise, equity call option values 
rise. There is a positive relation between both. Bond 
floor value decreases with rising interest rates (the 
bond floor is the sum of the present value of the stream 
of coupons and the residual value), with this negative 
impact being offset by the higher value of call options.

When interest rates increase, investors will prefer to 
put more money in cash and buy more call options 

to keep the same exposure to the company. Equity call 
options will rise during an interest rate rise cycle. This 
scenario may materialise as soon as monetary policy 
makers have begun monetary tightening.

A number of articles on convertible bonds highlight 
this phenomenon. It is not a magic trick; only a rational 
arbitrage between cash and equity.

How interest rates and volatility affect convertible bond 
prices

We think European convertible bonds could offer a good opportunity in the global context as US convertible 
bonds are largely exposed to the technology sectors (i.e. fig. 6) by more than 30%.

In Europe, equity valuation is attractive after the recent correction due to political turmoil in Italy. PE is roughly 
12x and expected EPS growth in 2019 is 9.5%.

The end of looser monetary policy will awaken interest rates and volatility, accelerating issuances in Europe 
in the same way as in the US.

Rationale for investors

Laurent Le Grin, CFA,
Convertible Bond 
Fund Manager

Boris Rochereuil, CFA,
Convertible Bond 
Fund Manager

A convertible bond provides a stream of fixed cash flow through the coupon whatever the 
behaviour of the common shares (assuming a risk-free company)

Investors swap the dividend for a fixed-rate coupon

Once the conversion is executed, the bondholder becomes a shareholder

The bondholder benefits from upside participation in the equity increase

If the company goes bankrupt the bondholder has a direct claim on the assets of the company, 
meaning that convertible bonds appears safer than equity

Risk-return profile improves when convertible bonds are added to a portfolio

Provide a hedge against interest rate rises

Optimise the Solvency II approach



1413

Long-term value creation and 
short-termism: how to ensure 
sustainable growth?

The second annual Sustainability Seminar hosted several interesting speakers from the corporate and 
regulatory world on a subject DPAM holds dear: Responsible Investment. The theme of this year revolved 
around the topic “Long-term value creation and short-termism: how to ensure sustainable growth?”

The financial crisis is now ten years old and has clearly demonstrated that there is a danger in short-termism. As a 
result of this, the concept of long-term thinking has become increasingly important.

Alexander Roose, Head of Sustainable Equity Management at DPAM,  focused on whether short-term considerations 
are compatible with a long-term view, a very pertinent topic for a sustainable equity portfolio manager. Quoting 
Warren Buffett, who said “Our favourite holding period is forever”, Alexander Roose stated that the disruption of 
various economic sectors has had a very strong impact. But what role do investors have to play in this? Indeed, 
several op-eds published recently have blamed investors for taking an overly short view on equity investments. 
Alexander Roose even pointed out that the average holding period has declined to 8.3 months in the United States! 
That is hardly compatible with recommendations to hold equities for the long term, as DPAM does. In fact, our 
average holding period is over three years.

However, some market practices hamper long-term evolution. Let’s take the example of ZBB (zero based 
budgeting) which became popular in the 1970s, for consumer staple companies in particular. A sample of 
companies applying this principle versus companies not applying it has demonstrated that the latter group has 
outperformed the former. The chart below shows that the group of companies not applying ZBB (dark green line) 
has vastly outperformed the ones applying ZBB (light green line).

SUSTAINABLE INVESTMENT

Sustainable Investment
Alexander Roose concluded his talk by stating 
that DPAM attaches great importance to clever 
capital allocation and strategy. In that regard, 
determining the long-term investment themes 
that will succeed is key. You also need to know 
the value chain inside out, and combine that with 
in-depth bottom-up knowledge of the investment 

universe. Filtering out noise is an important aspect 
of this, and tolerating short-term deviations from 
the benchmark to achieve superior long-term 
investment is something portfolio managers 
at DPAM should be ready to accept. As should 
clients, of course…

The first debate looked at the influence of short-
termism versus sustainable long-term growth. Why 
is an exclusively short-term view detrimental to a 
company? What added value is there in a long-term 
view? And are the two mutually incompatible?

Dave Huizing, Head of Investor Relations of DSM, 
kicked off the debate by stating that the company had 
gone through a very thorough transformation process. 
Indeed, its roots go back to 1750, and since then the 
company has evolved from a pure mining business 
to a high-tech ingredients and food technology 
company. DSM is an example of a company which has 
successfully transformed its business model to become 
a highly sustainable company. DSM regularly reviews its 
activities and only wants to operate in segments which 
offer sustainable longevity prospects in both senses of 
the word.

For Dave Huizing, sustainability dovetails with 
innovation. For example, one corporate objective is 
that 20% of DSM’s sales should be generated from 
innovations that have been around for less than five 
years.

Benoît van den Hove, Head of Listing Belgium of 
Euronext, continued the discussion by emphasising 
that as a stock exchange, both long-term and short-

term investors are necessary. This is because long-
term investors provide a stable framework while short-
term investors increase market efficiency and liquidity.

Guy Lerminiaux, CIO Fundamental Equity of DPAM, 
also keeps an eye on the short term as a seasoned 
fundamental equity investor. For him and his team, 
short-term actions should be consistent with the 
long-term strategy. When the long-term strategy is 
a successful continuation of short-term periods, the 
short-term vision maintains its value by signalling the 
feasibility of that objective. To this thought the DSM 
representative added that companies have a fiduciary 
duty towards investors and stakeholders, which is even 
a legal duty in the Netherlands.

Wim Vermeir, CIO of insurer AG Insurance, who 
has 75bn EUR to manage as an insurance company, 
stressed the importance of sustainable returns. He 
mentioned that for an insurance company, fixed income 
assets provide the stability of the portfolio to match 
long-term liabilities. In the equity part, the dividend 
must be sustainable.

The panel members also discussed the notion of 
quarterly reporting. Are such reports a boon or a 
burden to a company and to asset managers? On 
this subject, the panel members reached a consensus: 

Source: Factset, DPAM October 2018

ZBB or not?
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Does short-termism hamper shareholder value and 
economic prosperity?

Alexander Roose concluded his talk by stating that DPAM attaches great importance to clever capital allocation 
and strategy. In that regard, determining the long-term investment themes that will succeed is key. You also 
need to know the value chain inside out, and combine that with in-depth bottom-up knowledge of the investment 
universe. Filtering out noise is an important aspect of this, and tolerating short-term deviations from the benchmark 
to achieve superior long-term investment is something portfolio managers at DPAM should be ready to accept. As 
should clients, of course…
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The second debate looked into the concept of 
“sustainable investing”.

Hugo Lasat, CEO of DPAM, stressed that DPAM’s track 
record in responsible investment goes back to 2002. 
Delivering sustainable performance is DPAM’s reason 
for being. He stated that knowledge about sustainability 
on the market has increased significantly, enabling 
clients to take more balanced and knowledgeable 
investment decisions. Hugo Lasat made a rather bold 
statement: “In 10 or 20 or 30 years, we will not even be 
speaking of ‘sustainable’ or ‘responsible’ investment 
any longer. ‘Sustainable investing’ will have become a 
pleonasm.”

The regulatory framework is also helpful. In this regard, 
Agnès Le Thiec, Policy Officer DG FISMA Unit Capital 
Market Union of the European Commission (EC), 
stated that the EC is currently working on a taxonomy 
to categorize “green” and “non-green” investments. 
The taxonomy is based on a positive screening instead 
of a negative screening. The objective is to work on 
a common framework to define “which economic 
activities are recognised as green and which are 
not. This will bring information and transparency 
to the markets.” In addition, such a taxonomy is also 
important to investors, as it provides a reference 
framework to define which investments may have a 
positive impact on the environment.

Hugo Lasat mentioned that it is important to have one 
single framework on a Pan-European level, instead 
of each country working according to its own rules. 
Otherwise, the sector and clients would be confronted 
with a great burden. He also had a very original 
suggestion: could sustainable investments be taken 
into account for lower Solvency II capital rules? To be 
continued…

Sustainable investing is not black-and-white thinking, 
and does not happen overnight, although the trend 
is clearly positive. The transition towards a more 
sustainable economy and financial industry requires 
not only the commitment of companies, but also an 
inclusive attitude by investors towards companies 
willing to go through this transition. As a result, 
following this logic, both short-termism and long-
termism are vital.

Sustainability will 
be mainstream in 
a couple of years’ 
time Man versus Machine: 

Visualising Correlations

For an investor, determining how much to invest in stocks and bonds can be something of a challenge. The 
theory tells you to put a numeric value on your risk aversion, estimate the volatilities of the assets and the 
correlations between them, express your “utility function”, i.e. how afraid you are of risk and how much return 
you wish to obtain and, finally, put all this information in a well-constructed optimiser to get the answer.

Reality is often far removed from theory, and less sophisticated investors select portfolios based on 
predetermined risk profiles such as “defensive”, “balanced” and “dynamic”, assuming that the providers of these 
risk profiles have done the necessary homework for them. The story becomes even more complicated when you 
want to combine different equity strategies, different types of funds and alternative strategies such as hedge funds. 
A diversified portfolio should take into account all the linkages between these different assets in the portfolio 
because combining  similar strategies is not a sensible thing to do as it will lead to a concentration of risk in the 
portfolio.

The linkages between the different assets in a portfolio are summarised in a so-called covariance matrix. The 
raw material of this matrix consists of the volatilities of the different assets in the portfolio and all their pairwise 
correlations. Although this covariance matrix contains a wealth of information, for the ordinary mortal this matrix is 
just a collection of numbers (and a lot of them at that).

In this article, we present a way to visualise the correlation matrix in an attractive and didactic manner. This 
will help both to understand the dynamics within an investment portfolio better and to determine whether adding a 
certain asset class or strategy to the portfolio makes sense from a diversification perspective.

RESEARCH

“
Are sustainable investments the answer to long-term 
commitment?

Quant Solutions

if the focus of quarterly reporting lies only on financial 
return, it can hamper long-term thinking. Dave Huizing 
even called quarterly reporting “catering for short-
termism”, as the focus on reaching short-term guidance 
overshadows the long-term vision. Indeed, the danger 
of quarterly reporting lies in the fact that a company 
does not work or plan in terms of quarters, and that 

investors should not solely focus on small divergences 
from quarterly guidance when a company continues to 
thrive and is on its way to reach its long-term targets. 
However, Guy Lerminiaux stated that while quarterly 
reporting remains important, we should strike the right 
balance between focusing on quarterly reporting on 
the one hand and a long-term strategy on the other.

Ophélie Mortier,
Responsible Investment 
Strategist

Cluster analysis via unsupervised machine learning
The long term and short term are not contra-
dictory, but complementary

Sustainability is here to stay and will morph 
into mainstream investment

Quarterly guidance is useful, but granularity 
should not be excessive

Clients have become a lot more knowledgea-
ble about sustainable investment

EU regulation is evolving positively

▪

▪

▪

▪

▪

Key takeaways
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We start from a global multi-asset portfolio that 
invests in global equity markets, government bonds 
in developed markets, high yield bonds, inflation 
linked bonds and real estate stocks. The interest rate 
sensitivity is managed by a layer of US and German 
Treasury bond futures. Figure 1 shows the correlation 
matrix. We added colour codes to indicate the level of 
correlation. High correlations get a light blue colour 
while low correlations get a darker blue colour. Equity 
markets show high correlations and are to some extent 
also correlated with the riskier high yield bonds. High-
quality government bond markets are also related. 
The blue area shows the low to negative correlations 

between high-quality bonds and riskier assets such as 
equities and high yield bonds. Currencies have typically 
low correlations with equity market markets. The JPY, 
for example, has a negative correlation with equities 
and a positive correlation with high-quality government 
bonds, which confirms the well-known safe haven 
status of this currency.

Although the coloured correlation matrix already 
itself reveals interesting relationships, it remains a 
challenging visual test to grasp the more detailed 
information.

The setup

Source: DPAM, Bloomberg, Thomson Reuters.
This covariance matrix is computed based on weekly data from 5 January 2001 -3 August 2018.

Figure 1: The correlation matrix
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The number of interactions within an investment 
portfolio is so large that our human brain (which is 
programmed to simplify things in a linear way) is no 
longer fit to take on the task. This is where machine 
learning comes into action. We use an unsupervised 
machine learning technique, called cluster analysis, 
that aims to detect structure in the data. The algorithm 

is designed to figure out the data and group similar 
asset classes together. It is an unsupervised learning 
technique since we provide asset data to the computer 
without giving it any clue about the expected outcome. 
The algorithm is left to its own devices to discover 
and present the interesting structure in the data. We 
use a bottom-up clustering algorithm (“agglomerative 

Computers to the rescue

clustering”) which involves different rounds. First, all 
assets are compared and pairs of similar assets are 
constructed. In the second round, the newly formed 
clusters are linked to each other and the other assets to 
create bigger clusters until all the assets in the original 
data set are linked together. Figure 2 below illustrates 
the algorithm using a six asset example. It should be 
viewed from right to left. Here, asset 4 and 5 are found 
to be quite similar and form a new cluster called “asset 
45”. This cluster can be grouped with asset 6 to form a 
new cluster called “asset 456”. Similarly, asset 2 and 3 
can be grouped into cluster “asset 23”, which in turn can 
be combined with cluster “asset 456” to form cluster 
“asset 23456”. Asset 1 seems to be very dissimilar from 
the other assets as it can only be grouped in the last 
step to cover all the assets in scope. From a portfolio 
construction perspective, asset 1 could be very 
interesting given the low similarity (correlation) with the 
other asset classes.

Figure 2 illustrated the way clustering mechanism 
works. Now, what criterion is used to decide whether 
some assets should be clustered? Similarity between 
assets is calculated via a distance metric. In our 
case, the distances are based on the differences in 
correlations. So, in the previous example, asset 4 and 
asset 5 were highly correlated. These assets are also 
correlated with asset 6, but this only becomes visible  

in the second round of the clustering algorithm. Once 
all the linkages are established based on the distances, 
you can create a hierarchical tree as shown in Figure 3. 
Here, the horizontal axis represents the asset classes in 
the portfolio. The links between objects are represented 
as upside-down U-shaped lines. The height of the U 
indicates the distance between the objects. This figure 
is called a dendrogram.

The number of interactions 
within an investment portfolio 
is so large that our human brain 
(which is programmed to simplify 
things in a linear way) is no longer 
fit to take on the task

“
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Source: DPAM

Figure 2: Hierarchical agglomerative clustering: a six asset example

The light green cluster contains most of the bond 
assets, while the red cluster contains the riskier assets 
and the high yield bonds. However, many more details 
become visible now. For example, 2-year US treasury 
futures are quite distinct within the group of US 
curve futures. This specific segment reflects the FED 
monetary decisions and has a dissimilar behaviour 
compared the other segments of the US curve. The 
high-quality euro government bond funds are closely 
related to the German bund futures. Global inflation 
linked bonds are a separate group within the bond 
components (although their distance is quite close to 
the nominal bonds). Interestingly, global government 

bonds and the JPY are grouped and form a separate 
safe haven cluster together with the USD. High yield 
bonds cluster together and contain an equity-like 
risk premium. The short term high yield bond is quite 
different from the other high yield bonds because of 
its much shorter duration and absence of currency 
exposure. Japanese stocks and emerging market 
bonds in local currency tend to diversify the other 
equity/high yield components. It is clear that this way 
of representing the correlation matrix rapidly provides 
more detailed insight into the correlation structure 
within the investment portfolio.

Source: DPAM

Figure 3: Visualising the correlation matrix

The clustering analysis can also be used to assess 
the added value of adding a new strategy or asset 
class to the portfolio. Our in-house research indicated 
that adding currency carry strategies improves the 
diversification within the portfolio. In such a strategy, 
money is borrowed in low interest rate currencies to 
invest in higher yielding currencies. This strategy is 
clearly not without risk since it exposes the investor 
to significant downside risk (see our Spring 2016 

article on the risk of currency carry strategies). 
Figure 4 shows the dendrogram when the currency 
strategy (FXCarry) is added as a separate asset class. 
Interestingly, the FXCarry strategy only clusters 
deeply in the hierarchical tree indicating that it has 
a low correlation with the other components. This 
analysis indicates that adding such a strategy can be an 
interesting diversifier.

Impact of adding a new strategy to the portfolio

Frederiek Van Holle, PhD
Quant Solutions

Joeri Willems, CFA,
Quant Solutions

The sheer size of the correlation matrix requires additional brain power to understand the interactions at work 
in a diversified portfolio. Although all the information is available in the covariance matrix, comprehending 
the structure in the data is challenging and time-consuming. The calculation power of computers combined 
with unsupervised machine learning algorithms provides an answer to this problem. A cluster analysis rapidly 
reveals the dependencies within an investment portfolio and provides intuitive insights. In addition, the benefit 
of adding new strategies or assets to your existing portfolio can be assessed. The future looks bright, as more 
advanced computer algorithms will further support asset managers and investors in building more robust 
investment portfolios and increasing the understanding of the forces at work in a portfolio.

Conclusion 
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Figure 4: Adding a currency carry strategy to the portfolio
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