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Alpha Quantum

Quantitative. Innovative. Robust. Researched.
Alpha.

The Aloha Quantum Way.

Our solutions

Portfolio Optimiser, Risk Management, Security Analyser, News Analytics
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Alpha Quantum Portfolio Optimiser

Alpha Quantum Portfolio Optimiser is a state of the art software solution for portfolio optimization and asset
allocation.

It can be used in a wide variety of companies: asset management firms, investment banks, hedge funds, pension
funds, insurance companies and wealth managers.

Applications of software:

asset allocation,

funds of funds allocation,

management of stock portfolios,

fixed income portfolios,

sophisticated quantitative strategies for hedge funds,

ALM for insurance companies (optimal for new Solvency Il framework),

investment advisory tailored to individual risk profile of investors (for wealth managers, RIA and private investors),
engine for the new online robo-advisors,

solutions tailored for CTAs (trend following and others),

sophisticated quantitative investment products (constant volatility, momentum, smart beta and many others).
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Mean CVaR,
Mean Variance

optimisation

Mean variance,
mean cvar, mean
cdar optimisation

Different
formulations: target
risk, target return, risk
aversion formulation

Support for many
different constraints:
weights of securities,
asset classes, tracking
error, etc.

Support for
optimisation based
on alpha returns

Efficient Frontier

Efficient Frontiers for
mean variance, mean
cvar optimisations

Interactive analysis of
risk, return
differences between
current portfolio and
portfolios on the
Efficient Frontier

Support for many
types of constraints

Features

Multiperiod portfolio
optimisation and

backtesting

Powerful multiperiod
portfolio optimization
framework for
backtesting and
research of strategies

Detailed statistics for
backtesting results:
NAV, drawdown,
dynamic structure
curves, many different
performance and risk
quantities (sharpe,
sortino, etc.)

Detailed return
attribution for
multiperiod
investment strategies

Advanced methods

* Optimisation based
on dynamic relative
returns of securities
and cointegrated
prices

* Modelling expected
returns with time
series methods,
discretionary
expectations,
quantitative models

« Use of correlation
matrix based on
Random Matrix
Theory approach

Automation,
integration with

our other solutions

Backtesting for a wide
multidimensional grid
of investment strategy
parameters. Jobs can
be defined and saved
in bulk for processing
in multithread
environment

Optimal weights of all
active portfolios can be
calculated with batch
requests on intraday,
daily basis or other
periodic intervals

Continuously
optimized portfolios
can be easily exported
via API to broker
solutions



Competitive advantages

Powerful multiperiod portfolio optimization framework for backtesting and research of strategies.
Various risk metrics: mean variance, mean cvar, mean cdar optimization

Cleaned correlation matrix for Monte Carlo simulations (RMT approach).

Portfolio optimization on cointegrated prices and alpha returns.

Framework for management of practically unlimited number of different portfolios with different
strategy settings with batch calculation of optimal portfolios on a daily or intraday basis (with
possibility of APl integration with brokers solutions).

Powerful reporting and document generation capabilities including the automated generation of

factsheets and marketing materials for investment products (drastically reducing the time from
research to product).



Portfolio optimisation

menu * Effcent Fronner Optimeaton Dyrami asset alocaton | Portfolo | Data | Stress testng | VaR for several portiolos | Settigs | Diply resus by T | optons | various | Repons i
Mean Varance optmization Mean CVaR optmization | Gayesian model| Optmezation results

Swveseurtywegts | Seectimk  upperime
‘Select optmization type Risk aversion formulation - Number of trading days 1 First date of caloulation  01.01.2014 [ Save asset weights | Value 1
Rsk aversion parameter 0.1 - Structure a8 a function of retum " OLO12015 ; Save andkic retums. | t Save vakies for imis )

b EdR active strategy | ’~ Report 1
Choose calculation method Classical methad - Model returns -
Choose type of weghts Saved constrants CVaR
Choose type of asset weight Enter constrants - Select confidence level 95 -
£1Show an Efficent Frontier

| Perform optimization |

Ticker Lower kit Upper imit Ticker Lower lmt_ Upper imit

BLY 0,000000 0250000 stocks 0,000000 1,000000

or 0,000000 0250000 bonds 0,000000 1,000000

Qo 0,000000 0,250000

SHY 0,000000 0,250000

VEA 0,000000 0,250000

VG 0,000000 0,250000

WNQ 0,000000 0,250000

v 0,000000 0,250000

WO 0,000000 0,250000

Example of portfolio optimisation input

| Mean Varance optimization | Mean CVaR optimization | Bayesan model Qptimization rmk]
Optimized portfoio| Portfoio ]%ﬁ,mndm“‘
Comparison of portioll compostion| Risk profle comparson | Changes in portfolo|

Comparison of start and end portfolio returns Comparison of start and end portfolio standard deviation

" 285 5]

Standard deviation

o N ok oo @

[ Statportfolic [ Optimised portfolio [ Statportfolic [ Optimised portfolio

Comparison of historical returns and risk

Comparison of portfolio composition | Risk profile comparison | Changes in portfolo |

Comparison of starting and optimal portfolio

24
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= 20
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m Stant portfolio W Optimised portfalio

Comparison of weights between current and optimal portfolio

Changes in optimal portfolio as a function of target return (under additional weight constraints)

100
90
80
70
60

(%)

50
40
30

Weights of individual securities

20

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Target annual return (%)

B Vanguard Long-Term Bond ETF Il iPath Natural Resources
I iShares US Corporate Bonds iShares Short-Term Treasuries
I \'anguard Foreign Stocks B vanguard Dividend Stocks
HE \/anguard Real Estate I /anguard US Stocks
B VVanguard Emerging Markets

Optimal portfolio as a function of target return



Efficient Frontier

Weights |Comparisons

Select type of weghts  JESTRPEIIIIE - | | Suggest weights |

Average annualized return (%)

Ticker Lower limit Upper limit

BLY 0,050000 0,400000

DIP 0,050000 0,400000

LD 0,050000 0,400000

SHY 0,050000 0,400000

VEA 0,050000 0,400000

VIG 0,050000 0,400000

: : : : : : : : VNQ 0,050000 0,400000

[],1|39 U,ZIYS 0,4:18 [],5:58 0,697 0,8|37 [],E;?Ei 11I15 1,2|55 1,3:94- 1,5I34 1,6173 1,8|13 1,9I52 2,092 VI 0,050000 0,400000
CVAR (%) VWO 0,050000 0,400000

= Random portfolios 0 Current portfolio @ Efficient frontier @ Optimised portfolio

Efficient Frontier Efficient Frontier can be constructed under different constraints

Comparison between portiolios Portiolio on Effcient fronfer

® Efficient Frontiers for mean variance, mean cvar
optimisations,

Loy, Interactive analysis of risk, return differences between
Voot ® Current portfolio and portfolios on the Efficient
Frontier,

[vEnizza%)

do o L o o o o s o oo -y
=
—
|_r_r1
=5
==}
=]

-1 ,28?'

Expected retum (%) Risk (%)

® Support for many types of constraints.
[ Efficient frontier [ Current portfolio ] Change

Interactive comparison between current and Efficient Frontier portfolio




Multiperiod optimisation

Ty o p— = | Menu | Value-at-Risk | Efficient Frontier | Optimization | Dynaric asset allocation | portfolio | Data | | VR for | Settings | ies | Riskmetrics | Options  Various | Reports | Pre-irade RM |
. Securkies ) Countries. & Import of prices and cakuistons & Ed restve ndces growp @ Change portfolo composkion 51 T |,‘_ ‘mw e H T H s H u v ur umm uwmﬁ,mnfmu mtmhsu
® Regons USectors % Acove purtfobos and strateges | | Srateges avervien * Prices of relatve ndices % Import portfolo from CSV fie
. hsset casses 8 Currencies il Sraegies resuits £ Show relative ndices groups | 3 Create copy of portfolo b o)
Edtng of data defitons. Actwe portfokos and strateges Relative indices Portfokas comaastion Impust Prces
=i T 7 T or Tl T 7 T T Forefwmafaea] T Portfolio value )
e I | | o) I | I I P | - showsearity  (RDINDIIEEN -
Choose asset akocation (WA | I i Jl Statistics for sdection of parameters Diferent cacuiatons "
1 [T Al securities
4 Show advanced settngs o
= — p [¥] Equally weighted portfoio
Select sset abocaton A Myopic moded Rebalancng perod 20 Start date of causton 01.04.2014. [ swesamyvas i
142015 Save ascet weghts 1,4 [¥] Benchmark.
Myop: porameter B Chosse type of weights Saved constras - = dateof caiaton —- = | 1,38
4
Select optmization type Rek averson formual - ASSEt weghts Defouk vakies - Leverage L P
. o It e —_ ‘Slect benchmark ’,J'H L) Calauation time interval:26.06.2007 - 01.01.2015
ol W
Risk memnc L R | I R R ' o0 SR S Y
Seectimt ! AN T W
T
Save vakies for Inis. | P T | 4
= | : ; .5
P, j¥
VN -
Ticker Lower kmi |upper ImE. .
BLY 0050000 0,400000
oIP 0,050000 0400000
10 0050000 0.400000
SHY 0050000 0,400000
y 03.12.2008 03.12.2008 13.12:2010 13.42.2011 02122012 0242.2013 0242.2014
—ETF = Static allocation == Benchmark

Menu | Value-atRisk | Effident Frontier | Optimization ‘Dynamic asset alocation Portfolio Data |

ies | Riskmetrics | Options  Various  Reports  Pre-tade RM |

| Settings

NAV of optimised portfolio

| cho | NAV Drawdown curve | Dynamic structure of | | | | | Parameter selection | Statistics for selection of parameters | Different
[
Portfolio value
1 Showseartty. SN -
17 9] Al secuities
16 M A
[#] Equally weighted portfolio
J
L)
g - g
. N/,
S SOT ) COUNR R .« it o b S Y
Calauation time interval:26.06.2007 - 01.01.2015
RE LT W R PR, ;<o S T A TN ¥ n L R S
BB T e e e ey i, T A e eeeeem—
09 -
0.81---------HEC V. b O RN At 1T
[ R p T i s Y R L b L
0,
0¢
03.12.2008 03122009 03.122010 03.12.2011 02122012 02.12.2013 02122014
——ETF = Static allocation e Benchmark

e Vanguard Long-Term Bond ETF Path Natural Resources.
s i5NEF2S Short-Term Treasuries - Vanguard Foreign Stocks.
s/ angUATd Real Estate s /1 0UATD US Stocks

e iShares US Gorporate Bonds
s \/aNgUAIG Dividend Stocks.
s \/anguard Emerging Markets

NAV comparison between optimal portfolio, benchmark and se

16.02.2008  16.08.2008 12022011 13.082011  11.02.2012

14.022009  15.08.2008 13.02.2010  14.08.2010

Drawdown curve

11.08.2012

09.02.2013  10.08.:2013  08.02.2014

09.08.2014




Multiperiod optimisation

| Menu | Value-at Aisk | Efficient Frontier | Optimization | Dynanic asset alocation Portfols | Data | Stress testing | VaR for several portfoliss | Settngs | Display rets by countries | Rizk metrics | Options | Various | Reperts | Pre-trade AM

Dynamic structure of optimal portfolio | Choose || ma | crawd I [ Rezdta statietis | I I [ || statstica for selection of parameters | Different calalations | €&
Returns statistics (portfolio / benchmark) Performance and risk statistics (portfolio / benchmark)
YTD return (%) 0,56/3,19 Sharpe (annual) 0,48 /0,09 Quantity Fortfolio |Benchmark
retun -0,560000 3,186300
Tatalreturn (%) 56,57 /6,17 Sorting (arnusl) 0,64/0,06 e e D
Total return (annual, 5%) &,340000 0,824200
Total return (annual, 5,34/0,82 . deviation of annual returm 12,64/ 19,59
otal return (annual, %) / 5t. deviation of annual return (%) ! e o el e
% of positive months 63,53 /58,82 St deviation of manthly return (%) 3,56 /5,57 righest monthly retrm (%) 8130000 15,312400
Lowest monthly return (%) -11,450000 -19,510100
Highest monthly return (%) 8,13/ 15,31 Maximum drawdown (%) 26,24 [ -57,32 Sharpe {annual) 0,490000 0,094200
Sorting (anrusl) 0,640000 0,062100
_ Lowest monthiy return (%) -11,45 /19,51 Correlation with GSPC 0,06 St. deviation of annusl retum (% 12640000 19,593600
# St. deviation of manthly return (% 3,560000 5,519800
&
£ ) § Report |
5 Monthly returns of optimised portfolio S
pid .
& - - - -
7
ko) 6
2 8
= 4
3
2
i
4
2

o
16.02.2008 16.08.2008 14.02.2009 15.08.2009 13.02.2010 14.08.2010 12.02.2011 13.08.2011 11.02.2012 11.08.2012 09.02.2013 10.08.2013 08.02.2014 09.08.2014 -

W Vanguard Long-Term Bond ETF [ iPath Natural Resources [ ishares US Corporate Sonds. iShares Short-Term Treasuries [ Vanguard Foreign Stocks
B Venguard Dividend Stocks MM Vanouard Real Estate W ‘anguard US Stocks W Vanguard Emerging Markets Portfolio NAY

Men | Vakue-at-Rsk | Efficent Fronter oy Ponfolo Data | | VaR for several portfolos  Settngs | Dspay resuks by countries | Rsk metrics | Optons | Vanous | Reports | Pre-trade RM [ Mems | Veue ot Rk | Effcent Frontie | Optinization D¥namc asset alocaton | Portfelo | Data | Stress tesing | Ve for B 7 TRkmeties | ootors | Varlis | Reports | Pre rade i
i i i i i i i
| Choose asset alocaton AV | Drawdown curve | D Monthiy returns | Current portfolo | Parameter selection | Statits for selecton of parameters | Diferent calculstons | Senstvry of start G || Nav | Brawd I || Reae statistcs | Rsburm statitin | Monthly returms | Current portfols | Parameter aelecion | Staisics for aelection of parameters || Different caleuistions | &1
Refum aiibuson and profiabilty g Monthly statictics (portfolio / benchmar Monthly statictic of alpha
i [Langara us ke | , B ket L|eighter eetin___jAuesmge weght, [Profealiey, Period: 26.06.2007 - 01.01, 2015 % of positive menths 37,04
1 = vanguard Dividend Stocks 3,761800 12,564000 02994 ¢ ¢
05D e e e = % of positive morts 63,53 58,82 . of it years i
fhetJo g & Vanguard Foreign Stocks 6,716300 7,922300 0,8478 Highest menthly return (%) 8,13/ 15,31
arg [Vanguard Long-Term Bond ET] 9242700 LA 7ena ot Lowast monthly return (%) -11,45 /19,51
-4 Vanguard Real Estate 9,313900 14,240300 10,6541
063 vanguard US Stocks 12,410000 13,868800 0.8948
05§ Path Natural Resources 0735800 7.885100 00933 —
048 iShares Short-Term Treasuries 0,608100 8,577300 00709
“i fShares US Corporate Bonds 4,865300 11,401700 0,4267
i November
02 % a4 2,02
01 4,42 2,18 ~1,38 0,24 2,35 0,95 +5,40 ~11,45 1,67 707 14,39
F] 415 5,89 8,13 6,24 7,02 0,41 5,95 0,95 7,03 3,38 28,15
[ st contrittion [ Proatimy: - Sum=57,023600 | Sum=100,000100 106 175 3 260 0,46 167 261 38 110 2,2 234
2,22 -1,17 -3,06. 3,85 1,63 0,83 0,35 -1,38 0,80 3,67 10,32

2,47 4,39 1,50 1,94 3,496 3,43 4,34 2,67 02 0,54 12,63
0.32 145 0.32 0.9 2.30 3.53 621 0.90 0.28 123 0.58

Comperison of average weights over bme

: L ————
E vear [3anuary  February |March |Apri |May [ 3une |auly |August september |October |November |December Year return
H 2007 2,26 25|
E] 2008 3,58 6,01 570 2,53 0,57 8,3 0,65 1,18 6,41 8,06 15,17 704 269
; 2009 8,82 761 -1L16 .70 0,53 3,89 2,80 0,18 2,04 0,38 123 1,67 1,78
g 2010 0,19 1,35 0,59 536 2,55 474 6,64 364 .80 0,42 0,33 1,24 446
H 2011 1,78 0,52 0,17 0,83 0,26 3,02 3,56 5,80 8,75 7l 0, 0,9 5,83

2012 3,36 3,06 126 174 750 3,95 092 194 2,93 75 3,23

2013 0,87 0,09 0,66 136 0,42 0,82 1,63 0,69 0,69 0,53 3,93

2019 015 .75 175 113 L34 21 o1 100 174 25 2.8

Return attribution Monthly returns




Multiperiod optimisation

e e e cpnen e it

(ot 3| VaR for severl portiokos | Setings | Dy resus by countres| REK metics | Optons Varous | Reports Pre-trade RM

[cno N

Tabe Gt i

Sekect portfolo Msuperpreviden | refresntabe
Asset aocations model  AQ Myopic model
OpfIaton fype Risk averson formuiacla Portiolo Startdate  End date | Asset alocation model Rebaiancing | Myopic parar Optimization type
i s Aasuperpreviden 08.01.2008 20102014 AQ Myopic model s 70 Rk aversion formuacia
Adsuperpreviden 08.01.2008 20102014 AQ Myopk model 5 70 Rk averson formuiaca
Benchmark Ansuperpreviden 29.12.2007 20102014 AQ Myopk model 5 80 Rk averson formuiacia
Asuperpreviden 29.12.2007 20102014 AQ Myopc model s 80 Rk averson formubcia
Start date Ansuperpreviden 29.12.2007 20102014 AQ Myopk model s 80 Rk averson formuiacia
Ansuperpreviden 29.12.2007 20102014 AQ Myopkc model s 80 Rk averson formuacia
End date Ahsuperpreviden 29.12.2007 20.10.2014 AQ Myopic model s 80 Risk aversion formuiacia
Asuperpreviden 29.12.2007 20102014 AQ Myopk model B 80 Rk averson formuiacia
Asuperprevden 27.02.2008 20102014 AQ Myopic model s 20 Rk averson formuacia
Aasuperpreviden 27.02.2008 20102014 AQ Myopic model s 20 Resk averson formuiacja
B Rebsg ko Ansuperprevden 17.02.2008 20.10.2014 AQ Myopk model B 30 Rk averson formuiacia
Sekct zax5 Asuperprevden 17.02.2008 20.102014 AQ Myope model s 30 Rk aversion formulacia
 Myopc parameter ot Aoace.Jetri Aasuperpreviden 17.02.2008 20102014 AQ Myopkc model s 30 Rk averson formuiacia
Ansuperpreviden 17.02.2008 20.10.2014 AQ Myopk model 5 30 Rk aversion formuacia
 Optimsation parameter Asuperprevden 07.02.2008 20102014 AQ Myopic model s 40 Risk averson formutacia
Ansuperpreviden 07.02.2008 20102014 AQ Myopkc model 5 40 Rk averson formuiacia
sy 07.02.2008 20.10.2014 AQ Myopic model s 40 Rk aversion formuacia
2 S i ‘Show resuks | 07.02.2008 20.10.2014 AQ Myopic model s 40 Rsk aversion formutacia
© Rebakncing pedod Adsuperpreviden 07.02.2008 20.10.2014 AQ Myopc model 5 40 Resk averson formulacsa
i A7A12000 109014 A sk e c 40,1k oo Sormmin

x ¥ (Portfolo = Msuperpreviden)

Performance and risk statistics

|Table | Charts| Securities  Calculations table

. Monthy returs Current porfolo Porameter seection Satstcs fo sescton o parameters | Diferent catons Senstvty of sar

‘Charts | Securites | Calculatons table

Results as a function of optimisation parameters

Sensitivity analysis of return attribution for individual security

16052005 18052005 20052005 22052005 24.05.2005 26.052005 20052005 30052005 01062005 03062005  05.06.2005
art date

el Total retum (annualized) partfeij
= Total return (annualized) banchmark

Sensitivity of results on start date of backtesting

vdow I of optmal portfolo | I  Monthly | Current portfolo | Parameter sekection selection of Dfferent | senstwy of start date |
@rsEmacsaTEy -
Sensitivity of start date £ YTD retum
Select z-axis Weighted return - 12 :
15  Total return
Results as a function of optimisation parameters "L
105
104- 1 9 of postve months
2
= 95
z  Highest monthiy return
2 £ 41
i 3 :
= § 85  Lowest monthly retumn
= i -
=9 £ 15
2 E oo -
Sl = © Sortino
= Zes|
5 '3 st deviation of annual returns.
° 55
A © St. deviation of monthly returns.
5|
B
45 © Maximum drawdown
o @ ———g
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Portfolio optimisation - Alpha Quantum Portfolio Optimiser

Active portfolios and strategies report

Active portfolios

Weights of securities in optimised portfolio

C ] Su tapl
Equity Energy Equity Consumer Staples

&

Equity Consumer Discretionary

Alpha Quantum Equity Financials
Strategy: Dynamic Equities Sector Allocation
Portfolio Dynamic Equities Sector Allocation Method type Risk aversion formulation
Calculation method Classical method Strategy type Mean CVaR Equity Health Care
Time interval 3 months Weight type Saved constraints
Method parameter 0,01 Asset weight type Default values B Equity Consumer Discretionary: 16, 93% . Equity Consumer Staples: 13,10% [ Equity Energy: 3,01%
Type of returns Model returns Last date of history 16.07.2015 Equity Financials: 26.68% 3

Active portfolios and strategies parameters

Comparison of current and optimised portfolio

i 13,10 %

12 - 10,00 % 10,00 % 10,00 % 10,00 % 10,00 % 10,00 % 10, [)'é3 8‘4 o, 10,00 % 10, D'é 90 %

Il Current portfolio [l Optimal portfolio

Comparison of current and optimised active portfolio

Weights of securities in optimised active portfolio

Optimal portfolio in the last period

IWeight

10,00 %

19.6.2015 2262015 2562015 286.2015 1.7.2015 472015 772015 107.2015 13.7.2015 16.7.201¢
Date

I Equity Consumer Discretionary [l Equity Consumer Staples
[ Equity Energy 1 Equity Financials

I Equity Health Care I Equity Industrials

B Equity Information Technology [ Equity Materials

B Equity Telecom Services I Equity Utilities

Active portfolio securities weights as a function of time

11



Automation

Our solution offers automation on many different levels.

IC Optimisation of portfolios

Each portfolio can be defined as an active portfolio with
one or more defined active strategies.

Optimal weights of all active portfolios can be calculated
with batch requests on intraday, daily basis or other
periodic intervals.

Continuously optimized portfolios can also be easily
exported via API to broker solutions allowing automatic
management of a vast set of portfolios with individual
characteristics, e.g. time periods, constraints.

Pre-trade risk management with VaR, CVaR and other limits
is also integrated as an option forming a unified framework
for automated quantitative asset management.

/Imﬁi Backtesting

Our solution allows backtesting for a wide
multidimensional grid of investment strategy parameters.

This feature is key for researching stability of quantitative
strategies with respect to different parameters and time
frames.

Jobs can be defined and saved in bulk for processing in
multithread environment.

Backtesting results can be analysed in many different views
and statistics.

Automated generation of reports.

12



Powerful reporting capabilities

Example of portfolio optimization report

Portfolio optimisation - Alpha Quantum Portfolio Optimiser

AlphaQuantum

Portfolio optimization
report

Thursday, December 03, 2015

Alpha Quantum Portfolio Optimiser

Portfolio optimization report

mber 03, 2015

‘Alpha Quantum
[Portfolio: etf e -
£ due oot
Ogtimization type. Saadconsants
E—— Deaatimnes.
Calculation method ok
Tyve st ®

Tioww it ys)

Results

Optimised portfolia compastion

Vanguard Long Tem 33rd ETF

Venguae Shissed Stocks|

B Vanguard Long-Term Bord ETF: 4200% M iPalh Kalural Resourcas 0.00%
. iShares US Corporate Bonds 5 10% M iSharss Short-Tarm Tressues: 12.00%
I Vanguard Foreign Stocks: 0.00% I, Vongunre Cocend Srceks: S 0%

Vanquard Real Estate 3D09% 1. Varquars US Stocks: S Vanouane Ermarging Markats: 0.C0's

SEPGNZII-2014 Aphe Cumtm ez prems n ezine, doe 2

Ticker
VngirdLong Tem Band ETF-
P Naties Resources
Shaes US Capaate Bonds
Stares Stk Term Treasunes.
VangardForsgn Stacks
Vangusd Diddens Secks
VangardRealEstte
g S Stcks
Vangiara Emegog Markets

x s

x

B Curvar: prtioio. Il Optimal porttoy

CpPUREIILA014 A Cutum prsgareka prems m ezine, daa.

Weigt (optmi port
200%
oo
s10%

ane%
S00%

s00%
900%.

Jparison of retums of starbing and optmal partfolio

Portfolo changes

Comparison of standard deviation of starting and optimal
i

portioli

oy e

Sentend devion of ely retuns ()

CappA2311-2018 Aphs Custu ek e n esvn, doo.

Aurage soiaslcec

Vinglts ol we v dud ves

Efficient Frontier (under addional welght constraints)

&

1135 0210 0% 0533 167 0A 06

106 1265 1304 153 1673 1813 1862 2092
3R (%)

« Rancompotioins T Cursripotioic @ Ffcintfortar @ Optivisad porfolic

Changes in optimal portfolo as a function of target retum (under addiional weight constraints)

R EEEEE
i)

rs g monw

Target arnual 12

T Ve Lo e Uond L 1| SR 1l Nelwrl Resouges
Shares US Corporate Bonds iShares Shon-Term Treasuries

Vanguard Foreign Stocks B Vang. 13 Dividend Stocks

Vangua Real [seate Vangsra IS Stz

quand Ermeruns Matkels

22112014 Aphe Cutu gk sprems n emene, deo. s

13




Powerful reporting capabilities

Example of multi-period backtesting report

Portfoio optmisation - Alpha Quantum Portiolio Optimiser
Prawdown curve
Multi-period backtesting report oy Cadii
o1 2%
3 Dacombar 2015 2% 2u0% atribution and proftabilty
s o
nmw s
a0 1573% 13 [ r——— Profiasily
Alpha Quantum % 7% 5 B 2m% an
frgea— 05 (5 m S ” . — .
oo amcnly o W c Tom e S1E] i Vg Tt J VR e o] or s, a®
dard dovlation of vl rotrns 2a% na% i o % oz
Portiao cur [T — 150 [ 4 1 s s oo
[ p—— Tadngcont o Pp— 2w s U
Rebotanleg period Leverage o " VEA 0% 108
Myl puameter Benchmarh swsn
hi ) v Predyers thly returns of dynammic optimised portiofio & o % £
Optimization parameter ) End date of analysh 01012015 5 we Sm% LX< 4%
T n vn "% 124 %
NAV of aptimised portalio 5 2 . - -
Ipynarmic stucture of optimal portfolio 4 i = 5 | . imised portolo atthe end of ime interval
1
5 v./ﬂ 2fifHf = H - u
% < 1l u ﬂ 7 iy A an e B Hrishs ty
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Powerful reporting capabilities

Example of active portfolios and strategies report

Portfolio optimisation - Alpha Quantum Portfolio Optimiser

2 Quantum Portolio Optmiser
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The Alpha

.- uantum Wa

Vision 2 U
Quantitative.

We offer a complete and The core of our

integrated platform for philosophy.

asset management,

ranging from risk Innovative.

management, analysis, The main source of alpha

valuation and ranking of returns.

companies, portfolio
optimisation, asset
allocation, versatile
backtesting of strategies
and analysis of news.

Robust. Researched.
The cornerstone of our
solutions is stability.

Alpha.
The consequence.

Alpha Quantum Alpha Quantum Alpha Quantum

News Analytics

Alpha Quantum IC

Portfolio Optimiser

Risk Management Security Analyser

Main features of risk
management solution are
VaR methods, stress
testing, pre-trade risk
management and risk
attribution. They also
include limits monitoring,
regulatory compliance and
performance
measurement.

Innovative solution for
financial analysis, valuation
and ranking of companies.
Comprehensive and
versatile platform for
researching, backtesting
and using quantitative
strategies based on
fundamental, pricing, news
analytics and other data.

Sophisticated solution for
portfolio optimization and
asset allocation with a wide
array of features which
support many different
applications, investment
products and form a
platform for automated
asset management
services.

Platform for scanning,
annotating, storing and
analysing in real time data
from news, blogs, social
media and other sources.
Tools for identifying and
analysing macro and sector
trends. Sentiment scoring
methodology. News
analytics signals for
quantitative trading
strategies.



High integration and interconnectedness of solutions in Alpha Quantum Suite

Jay

Alpha Quantum
Risk Management 5 Alpha Quantum

Portfolio Optimiser

¢

Alpha Quantum
News Analytics
Alpha Quantum
Security Analyser

Alpha Quantum Suite



Alpha Quantum

Quantitative. Innovative. Robust. Researched.
Alpha.

The Aloha Quantum Way.

Our solutions

Portfolio Optimiser, Risk Management, Security Analyser, News Analytics

Contact: Alpha Quantum, Franz-Joseph-Str.11, 80801 Munich, Germany, Slovenia; Email: info@alpha-quantum.com
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