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"If you can measure it, you can improve it."

William Thomson, Lord Kelvin (1824 — 1907)



Who We Are

ETH Spin-Off

Solution Provider

Academic Bridge

© OpenMetrics Solutions LLC, Zurich (2020)

* Founded in 2016 — building upon more than a decade of academic research

at ETH Zurich and affiliated universities

* Providing financial markets professionals access to the most advanced
statistical methods and financial engineering solutions

* Engaged in ongoing transfer of academic research into commercially viable
products and services
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Building an Index
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Latest ETH Zurich Research — Full Transparency

OpenMetrics technology is based on latest research developed
throughout almost a decade at ETH Zurich.

All presented models and applications are based on this
research and thus conceptually fully transparent.

See latest publication:

T. Setz, STABLE PORTFOLIO DESIGN USING BAYESIAN CHANGE POINT
MODELS AND GEOMETRIC SHAPE FACTORS, Dissertation ETH Zurich
No.: 24754, (2018).

https://doi.org/10.3929/ethz-b-000244960

© OpenMetrics Solutions LLC, Zurich (2020)

e LR

Stable Portfolio Design
Using Bayesian Change Point
Models and Geometric Shape

Factors

Tobias Setz

DISS. ETH NO. 24754


https://doi.org/10.3929/ethz-b-000244960

«Nowcasts» Instead of «Forecasts»

Nowcast
Stochastic Systems
Systems
Deterministic Mathematically possible prediction periods (Lyapunov Time) >

Systems =

Financial Markets Weather Planetary Orbits

Seconds Days Million Years

* Why are we not all rich yet? The more drivers (e.qg. participants) a system has, the more random a system becomes,
the shorter the possible prediction period gets.

* We concentrate on measuring the current state of a market as precisely as possible and adjust allocations
accordingly in a consistent and regular process.

* Instead of finding a crystal ball we propose a sensor system.

© OpenMetrics Solutions LLC, Zurich (2020)



What’s new?

1) Structural break point probability

Risk On . Transition Risk Off

* If newer observations cannot be explained with the same
random dynamic as older observations the structural break
point probability is high.

* To calculate these probabilities a new version of the Bayesian
Change Points (BCP) methodology is used that can deal with
non-normal distributions.

2) Welghtlng Of the paSt @ Use of structural break information (fast)

* The higher the structural break probability, the more the . 5 | @ Classc Approsch (sow
algorithm concentrates on newer observations to measure | |
trend and risk.

3) Benefit

* All applications that rely on the calculation of trend and risk
(e.g. Markowitz optimization) show a faster adaption to
changing dynamics and are more robust under non-normal
developments.

© OpenMetrics Solutions LLC, Zurich (2020) 10



Stability Levels Control the Exposure

The stability is calculated using the
BCP trend and risk.

Based on these stability assessments
the final allocation is calculated.

These stability assessments are
actively by pension funds for their
tactical asset allocation (TAA) and by
other investment committees.

Stability based exposure management
works across almost all asset classes
without having to be re-calibrated.

© OpenMetrics Solutions LLC, Zurich (2020)

o

0.59 0.72 0.95 0.95 1.00 0.98 0.69

0.46 0.50 0.61 0.50 0.77 0.73 0.50

0.13 0.30 0.50 0.41 0.59 0.50 0.06

0.63 0.81 0.99 0.85 0.95 0.75 0.40

NA NA NA NA NA NA NA

0.15 0.11 I 0.36 0.30 0.10

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

0.10 0.46 0.55 0.56 0.98 0.86 0.53

0.50 0.54 0.69 0.57 0.85 0.54 0.36

D B A0 B (B 922 a2t
o o 90‘1100"5790

P rp\g qp"g qp'lg T P

Stability Matrix

0.74 0.52 0.44 0.53 0.57 0.64 0.78 1.00 1.00 1.
0.54 0.47 0.44 0.66 0.95 0.82 0.86 1.00 1.00 1.
0.39 0.44 0.50 0.80 0.92 0.91 0.83 0.98 1.00 1.
0.44 0.12 0.09 0.42 0.51 0.85 0.66 0.94 1.00 1.
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
0.30 II 0.43 0.51 0.49 0.44 0.86 0.53 0.
NA NA NA NA 1.00 1.00 1.00 1.00 1.00 1.
NA NA NA NA NA 1.00 1.00 1.00 1.00 1.
0.50 0.15 0.20 0.49 0.50 0.50 0.49 0.63 0.73 0.51

0.34 0.28 0.50 0.46 0.50 0.77 0.97 0.84 0.99 1.00

%0?9 o s of 0'?9 o e o oY

A A A
P 6 6P g1 @2 @0 P 0 W @ o
o o oV o P AS A S e
BN A A A A

1.00 1.00 1.00 1.00 1.00 1.

1.00 1.00 1.00 1.00 1.00 1.

1.00 1.00 1.00 1.00 1.00 1.

1.00 1.00 1.00 1.00 1.00 1.

1.00 1.00 1.00 1.00 1.00 1.

0.82 0.95 0.86 0.78 0.68 0.

1.00 1.00 1.00 1.00 0.88 0.

1.00 1.00 1.00 1.00 1.00 0.

0.89 1.00 1.00 1.00 1.00 0.92 1.

a0 2N
Qb‘ 7
T s ol ol g

BTC.USD

ETH.USD

ADA.USD

BNB.USD

SOL.USD

XRP.USD

DOT.USD

UNILUSD

BCH.USD

1.00 1.00 1.00 0.97 0.98 1.00 0.23| LTC.USD

11



©
? | B Crypto Benchmark (USD) (100%) (annRet: 180.6895 / annVol: 86.2687 !/ sharpe: 2.0945 /' maxDD: 87.5289)
@ B Crypto Benchmark (USD) ( 50%) (annRet: 85.1068 / annVol: 43.9491 !/ sharpe: 1.9365 / maxDD: 60.6542)
Al B Crypto Active (USD) (annRet: 172.3242 / annVol: 66.9810 !/ sharpe: 2.5727 / maxDD: 56.5622)
o B Bitcoin (USD) (annRet: 157.6835 / annVol: 83.6961 !/ sharpe: 1.8840 / maxDD: 81.7088)
é o 0 MSCI World Net (USD) (annRet: 12.3404 / annVol: 15.0462 !/ sharpe: 0.8202 /' maxDD: 31.9480) 13998.8
s S 10581.5
c - 6346.75
1
(@]
297.617
Benchmark S 5
Crypto Benchmark 27
. 2.934
Weights - -
Capital We/_qh?/ng _ & T
scheme combined wit .
o ol .
stability levels S o
2 Q@
Risk-Averseness £ o
S -
Exposure: 0-100% -
Hedging-Method w 5 freuso(in
o | |/O ADAUSD(62) | O DOT.UE O CASH.USD (25.3)
Cash @
b= i
o
. ‘o ¥ B
Rebalancing s © . g ‘ g
Weekl 1R AR : : : | : |
4 o | : : : : F N : : : : : : ~ ] : :
© M T T T T T Ty

| | T | | T T T
2015-07-03  2016-07-01  2017-07-07

T T T |
2012-07-13  2013-07-05 2014-07-04 2018-07-06  2019-07-05  2020-07-03  2021-07-02




PORTFOLIOS



Passive Blend (I)
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Passive Blend ()
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Active Blend
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Conclusions

Ratio: 2

L. Dynar_mc aIIoc-at|o.n of c.ryptos ce?n fu-rther Increase EQUITIESA(63)/BONDSA(27)/CRYPTOA(10) (Sharpe: 1.85) ®
returns in combination with reducing risks. Ratio: 1.5
|. Adding a fixed proportion of cryptos to traditional
: i . EQUITIESP(67)/BONDSP(29)/CRYPTOP(4) (Sharpe: 1.25) ®
assets can improve risk adjusted returns.

Ratio: 1

EQUITIESP(70)/BONDSP(30)/CRYPTOP(0) (Sharpe: 0.82) ®

Ratio: 0.5

Ann. Ann.

Return  Volatility
Ratio:-0.25

Active Crypto 21%

Passive Crypto 15%
No Crypto 9%

0%

© OpenMetrics Solutions LLC, Zurich (2021)
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Expectations 2021/2022

1. There is probably consensus in the market that cryptoassets e.g., Bitcoin will not disappear.
2. Also, the ongoing adoption of DLT technology across the financial industry (and others) is generally not disputed.

3. Reliable exposure to bitcoin is now mainstream (e.g., cryptocurrency ETPs & regulated crypto exchanges).

However, there is still a lot of speculation about the future price development of Bitcoin (and other cryptos) driven by
investor expectations, moves from larger market players and potentially regulatory constraints™.

This implies that investors will have to continue with considering high volatility and potentially major drawdowns for
this asset class, which requires to (1.) control the maximum exposure of cryptos in the portfolio and (2.) use a sound

risk management process.

* (E.g., 19.01.2021): When Janet Yellen, who is expected to lead the Treasury Department for the incoming Biden Administration described cryptocurrencies
as a "particular concern" when it comes to terrorist financing.

© OpenMetrics Solutions LLC, Zurich (2020) 18



Disclaimer & Contact

This document is copyrighted, and its content may not be reproduced without the permission of the authors.

This material has been prepared solely for informational purposes only and it is not intended to be and should not be considered as an offer, or a solicitation of
an offer, or an invitation or a personal recommendation to buy or sell any stocks and bonds, or any other fund, security, or financial instrument, or to participate
in any investment strategy, directly or indirectly. It is intended for use in research only by those recipients to whom it was made available by the authors of the
document.

All information for an investment strategy prior to its launch date is back-tested, based on the methodology that was in effect on the launch date. Back-tested
performance, which is hypothetical and not actual performance, is subject to inherent limitations because it reflects application of a methodology and selection of
constituents in hindsight. No theoretical approach can take into account all of the factors in the markets in general and the impact of decisions that might have been
made during the actual operation of an investment strategy. Actual returns may differ from, and be lower than, back-tested returns.

OpenMetrics Solutions LLC
Dufoursstrasse 47
CH-8008 Zurich

+41 44 552 4909 +

swiss made software is the nationally and
internationally recognized symbol for

OpenMetrics Solutions LLC is an approved ETH Zurich Spin-off Swiss quality in software development.
OpenMetrics© is a registered trademark at IPI (Swiss Federal Institute of Intellectual Property), Berne
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