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Diversification: A Rule How to Put Eggs in Baskets?
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Diversification: a Formal Definition

Diversification
means reducing non-systematic risk
by investing in a variety of assets
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Applying the Concept of Diversification in Investment Advice

* What is a general measure for the diversification of a portfolio?

* A general measure should work independent of a specific investment strategy

* In other words: We are looking for an absolute measure.
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Diversification and Quantitative Portfolio Analysis |
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Diversification and Quantitative Portfolio Analysis Il

Portfolio risk:

N

Weighted average risk of positions:

Oweighted = Z.Wi Y
i

Quantitative portfolio theory showed us: 0, < Eweighted
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Diversification and Quantitative Portfolio Analysis Il

Diversification and the
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Number of Positions and their Diversification Potential |
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Number of Positions and their Diversification Potential Il
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Do We Have More Information?

Information about positions and their role in a portfolio,
e.g.

* Instrument types (Funds vs. Equities vs. Bonds)
* Asset classes
* Sectors, Regions, Currencies, ...

* [ssuers, Ratings, ...
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Information Entropy
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Diversification and Information Theoretic Measures

Basic motivation — distributions and information

A distribution with equal weights for all categories can be understood as a
distribution "without specific information".

A distribution without information is understood as the distribution with the
maximum information entropy, and therefore as the natural, i.e. best solution.

A portfolio with equal distribution of all asset classes can be understood as a
portfolio distribution "without additional information”.

A portfolio with equal distribution of all asset classes is showing the best
diversification.

tetralog



Information Entropy and the Naturally Diversified Portfolio
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Is the Equally Distributed Portfolio well Diversified?
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Equally Distributed Portfolios and Domain Specific Knowledge

= Cash * Domain specific knowledge is available
m Bonds
= Equities * Knowledge is information

I Alternatives

Others

m Cash

m Bonds

® Equities

W Alternatives
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Apply Information and Knowledge in a Relative Measure

Basic motivation - relative approach

The absolute diversification is formally identical to a relative measure versus a
portfolio with equal distribution along all asset classes.

The portfolio with equal distribution is not automatically a reasonable target
allocation.

A relative approach evaluates the difference to a target asset allocation,
defined as ‘active weights'’.

A relative approach evaluating active weights can apply a specific target
allocation, defined according to business requirements.
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Frameworks Giving Orientation Defining Target Portfolios

CAPM: The market portfolio,
But the orientation in a multi asset class portfolio is limited

General asset management and advice principles:

The balanced portfolio,

often showing equal distribution between bonds and equities,
but typically includes more
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A Proposal for a Relative Measure of Diversification

Principle motivation for the algorithm:

Apply well known metrics: 2-norm,
the formal equivalent of the Euclidian
distance in higher dimensions

(i) Active weights for each asset class.

(i) Aggregate active weight measures

(i) Calibration

(iv) Calculate diversfication score

Parameters and formulas
target(w i) := target weight for super asset class i

current(w_i) := current weight for super asset class i
active(w_i) := (target(w_i) - current(w_1i))
active_score := Sgrt ( Sum of (active(w_i)*2) )
max_active := formal calibration factor
calibrated_active _score := active_score/max_active
diversification_score := 1 — calibrated_active_score

The values for diversification_score range from 0% to
100%.with a score of 100% indicating a perfect
distribution of super asset classes.
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Examples — A Set of Typical Model Portfolios

The asset allocation of the
model portfolios reflect the
investment strategy.

Some model portfolios show a
clear overweight in some asset
classes.

The diversification score
reflects these imbalances.

An overall diversification
measure will have to take into
account additional parameters.

Diversification Score - Main Asset Class Diversification relative to Target Asset Allocation
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Main Asset Class Target
Liquidity 5,0%
Bonds etc. 40,0%
Equities etc. 40,0%
Alternatives 10,0%
Others 5,0%
Overall 100,0%
DivScore 100%
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&

Conservative Traditionell Balanced Dynamic Progressive
0,0% 0,0% 0,0% 0,0% 0,0%
100,0% 70,0% 45,0% 30,0% 10,0%
0,0% 25,0% 45,0% 60,0% 80,0%
0,0% 5,0% 10,0% 10,0% 10,0%
0,0% 0,0% 0,0% 0,0% 0,0%
100,0% 100,0% 100,0% 100,0% 100,0%
34% 69% 91% 79% 55%




Real World Implementations have to Reflect More Information

An overall diversification measure will have to take into account available
knowledge in terms of additional parameters — Apply more information.

Information about positions and their role in a portfolio,

e.g.

Instrument types
Asset classes
Sectors, Regions, Currencies

Issuers, Ratings, ...
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Real world example

Anlagevorschlag.

vordesehene Wertpapiertransaktionen fir die Umsetzung des Anlagevorschlags.

RALFE

Handols-  NomJStick  Ampassungin  Anpassungin
151N Wartpapiar Murs®  withrung alctwell Nom.fStiick
ATOIDCS01063  PUA Momiort inw konservativ (T} 1154 o) 000 1A%Ep0 1738454
ATOIDOE11252  PUAELRD CORP BOND (T) 13427 R 5100 684777
Wa3136a4331  Plonser € Aggreg Bond (T) TaE3 ELR 0,80 13800 10.41527
SLIMME KAUFE 34.647,68
1 Pt i
VERKALFE

Handels-  WomJStick  Anpmssungin Anpassung in
15IN \Wartpapiar Kurs'  withrung kel Nam./Stiick EUR
ATON0O347437 VAR, BA-CA Wohnbau 02 - 2017 a740 LR 0,00 -1500000  -14.61000
ATOI0RO&2452  UCBA FieFlogterl2-15540 10080 LR 2000000 2016000
SUMME VERKALFE -34.770,00

oz

Dike Streuung hves Wer tpapierverantagung — exddusive Vermigens- o .
rmanagement - stellt sich nach Umsetzundg der aben Unabhingide Zertifizierung

nen Transaktianen wie falgt dar:

Streuungsindikator ist ein Mall o Beur-
strauung danach. teilung der aktuellen Risihostreuung Im
Mail 2014 Partfolic unabhéngig von einer etwal-
gen Pvestmentstrategie.
Dike Stewuun brer Wertpapierveranlagung st una-
B 7" hiingig ven threr Antagestratedie Insgesamt ausrei-
[ | thend. Fir bestimmite Anlagestrategion it die ein-
saitige Auszichtung des Porticlias jedoch exforder-
[ - lich.

Ein Tell rer Investitionen erfalgt durch gemischie

Fondls, denen Einzelinvestrents in Anleihen,

Aktien und weiteren Investments erfolgen. Die

. Invezaments aus gemischben Fands wurden Jemil

- Gfferalich verfigberer Informationen auf die anderen
1 nlageMassen verelt.

Sie veraniagen in 5 Anlagekiassen.
Ein relevaniter Teil Fver Wertpapierveraniagung
it i cie Folgendien. Anlsgaiassen: Atermative
Veranlagungen, Anisihen & Shrliche Werte

Sece Kapitatverantagurg st mitt einem Risiko verbunden, Der Wert der Anlage sowie die Hihe der Ertriige kinnen plEtzlich und in erheblichem Lim-
fang steigen oder fallen und deher richt garartiert werden. Auch Whrungsschwanlkungen knnen die Entwicklureg des Investments beeinflussen,
Es bestehe die MEglichieit, dass der Arteger rikcht die gesames ivestierts Summe zuriickerhdls, urter anderem dann, wern die Kapitalantage nur
fr lurze Zeit besteht Eine fridbhere Wertertwickung ist kein veriEsslicher indikator fiir kiinftige Ergebnlsse eines Investments. It und Drucifish-
ler werbehalten,

Arlageuorschiag | Seite 6 ven 13

institut fOr
vermogensaufbau

Geprifte
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Zertifiziert 2014

in Zusammenarbeit mit

Prof. Dr. Thorsten Hens,
Universitat Zurich
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Conclusion: Challenges and Possibilities

* Depending on the available data structures diversification can be
assessed in multiple ways

* A universal diversification measure allows for the discussion of
portfolio quality from a new perspective

* The diversification score does not allow for a simple
,more is better” approach. It requires a consequent
reflection of investors’ goals and needs
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