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Helaba Invest

Successful in institutional asset management for more than 30 years

#1 #4 225.7
S-Finanzgruppe' in Germany bn EURO
O Total AuA

=]

As of September 2023
1 Source: BVI Investmentstatistik, Market positioning in terms of special fund volume within the S-Finance Group
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100%
subsidiary

of Landesbank
Hessen-Thiringen,
founded in 1991

402
employees

located in
Frankfurt/a. M.
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Helaba Invest
We are an established manager of overlay mandates for all client groups

22

Mandates

10 bn EUR
AUM

m Corporates m Banks B [nsurance companies B Pension funds Other

As of September 2023
Source: Helaba Invest, own calculations
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Controlling the beta exposure
Different types of risk can be hedged to varying degrees

@ IJO“

Interest rate risk Equity risk Credit risk Currencies

©

Alpha risk Basis risk Hliquidity

e Securable risk . Limited securable risk e Non securable risk

7 Extending the Scope: From a Back Office Engine to a Growing Front Office Platform Hela ba /nvest



The German ,Masterfonds” — aggregation of several segregate accounts
A typical overlay structure...

German ,,Masterfonds”

Equities EUR  Equities global Government Corporate Emerging Convertible Overlay
(passive/enhanced) (active) bonds bonds EUR markets bonds bonds

e Securable risk . Limited securable risk e Non securable risk
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The German ,Masterfonds” — aggregation of several segregate accounts
... management of liquid risk factors within the overlay segment

German ,,Masterfonds”

Equities EUR  Equities global Government Corporate Emerging Convertible Overlay
(passive/enhanced) (active) bonds bonds EUR markets bonds bonds

W

o

— ©
S,
O 69@

e Securable risk . Limited securable risk Q Non securable risk
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Timeline

Expanding the scope: from back office engine to growing front office platform

“The Greeks” Integration

Goal: Compliance in reporting platform

with regulatory Goal: Expanding

requirements the functional scope
of customer
reporting
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Fixed income
sensitivities

Goal: Expanding
the functional scope
of customer
reporting

+

Increase data
quality

Present value
calculation of
OTC derivatives

Cost reduction
and scalability

Integration
of MATLAB
production
server

Front office
platform

Front office tool:
/ Integration
/ Redis Cache

/ MATLAB report
generator
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Our use case
Our modern infrastructure provides a solid basis

Reasonable overlay management should meet a number of requirements

/ High quality and most current data

/ Clean execution and implementation

/ Solid portfolio management

meet all requirements

) Our infrastructure and processes

Full Service Platform

Portfolio Management
(WebApps & Excel AddlIns)

Portfolio Views

Backtests

Simulation

=/

\C
~

Attribution
(FactSet
fDWH)

Position
keeping
(Xentis)

MSCI Risk
Metrics

Data

Backend
(Web
Reporting)

Research
(MATLAB
Python
R)

Market
data
provider

*currently in development
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A

Trading

(Bloomberg)
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Our use case

Software and toolboxes in

MATLAB
/ Parallel computing toolbox
Spreadsheet link

Statistics and machine learning toolbox

~ N

use

Analytics Devel
MATLAB report generator Deploy MATLAB nalytics Development
algorithms directly MATLAB Compiler Access froma
without recoding MATLAG SDK wide range of
prey— enterprise
S Sty - . applications
. . Enterprise
Toolboxes for computational finance AR Fockeae Application
ntegrate with a broa p. =
D b b array of databases, data l
/ atabase toolbox storgs and streaming
services MATLAB Production Server = (e
/ Datafeed toolbox CaTE DO L
applications 4 Mobile / Web
/ Financial instruments toolbox : Request Aeplieation
: Broker
/ Financial toolbox 4
q 3 party
/ Optimization toolbox dashboard

Scale to service hundreds of concurrent
requests while Securing access

MATLAB

Source: Mathworks — MATLAB Production Server Product Presentation

Toolboxes for application deployment
/

/
/
/
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Our use case
Primary use case is data cube for portfolio analysis and simulation

BN

Weighti
A

A

Grouping
Layers

N N N NN

N

+

FAVANA " VAN

NS S S S

<
Figures & o/(.‘
Numbers © S, 7
E %
> 5 T a %
< A 7] o] ’f>®
=z (@] > L 7

1) Several Grouping Layers / Schemas, for Example Instrument Types, Country or Branch Schemas
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Our use case
Primary use case is data cube for portfolio analysis and simulation

Partfolio TwinPortfolio CheckHedge (Beta) FPL (Beta) Overview Monitoring Preferences
Dashboard Analysis Sim(Fut) Sim(FX) Sim(Sec) Sim(Deposit) Solver(Dur) Solver(Eq) Positions Alloc (Beta)

Wiew settings 1st-Axis 2nd-Axis Jrd-Axis Level & Whatif Decimal settings Function

Stacked—3D—Elar—v | inst_type | |region | | dur-buckets-1 |
| nav(relative)

| dur
| dur(contribution)

| €

Constraint:

| = inst_type in

Bonds

Bond Future

Frontier Markets
Emerging Markets } Bond Future

Developed Markets -
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Our use case
Monitoring data

Portfolio TwinPortfolio

Refresh

Xentis | LieferungID:
VA | LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:
LieferungID:

I safarunaThe

OverlayDataDir:
Check valuation files...
Check fund cache...

CheckHedge (Beta)

40335
40333
40331
40329
40327
40296
40294
40292
40230
40288
40286
40284
40282
40280
An278

Check complete!

STEP_DT

AIRERARRAERAERERE®

28.
28.
28.
28.
28.
27.
27.
27.
27.
27.
27.
27.
27.
27.

27

PROCESS_NAME

2023-00-28 11:42:41.960161
2023-00-28 11:42.07.260038
2023-09-28 11:35:40.697007
2023-09-28 11:35.40.586882

2023-09-28 11:35.40.475645
2023-00-28 11:35:40.360728

State loading:

oy
| Show Log |
h
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Bloomberg Connection: O

09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.

na

2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2023
2072

processing on MATLAB

FPU (Beta)

11:
10:
09:
08:
07:
18:
17:
16:
15:
14:
13:
1z2:
11:
10:
no-

../. . /OverlayData/

Overview Manitering Preferences

TS0 Coverage

RKZ Coverage

I 27.09.2023
[N 26.09.2023
25.09.2023

I 76 092023
N 25.09.2023
22.08.2023

o
=
[=

o
B
o
a
e

5]
*

MS5G_TYPE

mps_load_overlay_fonds#202309281130007... Close

mps_load_overlay_fonds#202309281130007... mps_LOF
mps_load_overlay_fonds#202309281130007... mps_LOF
mps_load_overlay_fonds#202309281130007... mps_LOF
mps_load_overlay_fonds#202309281130007... mps_LOF
mps_load_overlay_fonds#202309281130007... mps_LOF

Selection List:  Show

E I lI I " I
N] x] £
&F ¥ & &

MSG_TEXT

connection

Starte virtuelle Fonds

Starte Fonds mit Durchschau
Starte Fonds ohne Durchschau
Starte mfm_lib fetch

Starte Build Meta

STEP_LINE

T
o o
QF 49
Data RKZ Lieferantenstufe

pmx HBY mm
&

POSITION
ProcessLibraries.closeDB
mps_load_overlay_fonds
mps_load_overlay_fonds
mps_load_overlay_fonds
mps_load_overlay_fonds

mps_load_overlay_fonds

LOG_ID AUFTRAG_ID
827912 MSA-MPSS/P-SRV-MATLABO1#28-5ep-2022 11:30:..
827911 MSA-MPSS/P-SRV-MATLABO1#28-Sep-2023 11:30:..
827910 MSA-MPSH/P-SRV-MATLABO1#28-5ep-2023 11:30:..
827909 MSA-MPSH/P-SRV-MATLABO1#28-5ep-2023 11:30..
827908 M3A-MPSH/P-SRV-MATLABO1#25-5ep-2023 11:30:..
827007 MSA-MPSH/P-SRV-MATLABO1#28-Sep-2022 11:30:..

Helaba /nvest

Helaba /nvest



Agenda

1 Who we are 3
2 What we do 6
3 Our use case 10
4 Why Matlab? 17
5 Expanding the scope... 23

17 Extending the Scope: From a Back Office Engine to a Growing Front Office Platform Hela ba lnvest



Our proof of concept: accessing the cube via WebApp and Excel
Solution for Excel: wrapping the overlay fund object

After fund object is created by MATLAB Production Server (MPS), you can...
...access the cube through MATLAB (i.e. WebApp)

/ Fund object is imported from MPS S R I S
. c e e £
/ Fund ObJeCt initializes data cube % function out_msg = mfmInit{cbj, p_Segments, p_Meta)

F.mfmInit({[], table.empty);

% function out = mfmQuery(obj, p_Fun, varargin)

/ Data cube is accessed via fund query functions e R ) S o

aNs = 7.5930 <«

...access the cube through Excel

/ Fund object is imported from MPS =fm_load(604;™;"mps{cache)";0)

F 6 |
unigue id | 3?98458_'

:fm{GE;“dur“;"ra‘ting{hi}";“,ﬁ..ﬁ.+“;“fx“;"c.ﬁ.[]"}

/ Fund object initializes data cube

/ Unique ID is provided to access cube

li same syntax —l

/ Fund object is selected by unique ID
/ Data cube is accessed via fund query functions R L

S}jnsaJ awes

guery | ?,89?9??_' <
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Our proof of concept: accessing the cube via WebApp and Excel
Quick slice and dice via Excel using MATLAB methods

What you see in the WebApp... ...Is what you get in Excel

/ In the WebApp the data cube is accessed directly / Once that data cube is imported, MATLAB methods
via the overlay fund object can easily be used to quickly run slice and dice

/ We built an inspection function to show how analysis
information is obtained via Excel / Only a few lines of VBA Code remain as wrapper to

access the MATLAB DLL

wl oz 5 =fm(5G55;"dur";"rating{ hi}";$F3;"fx";H56)
E F G H | ] K L %
fm_id 3947332
AUD CAD CHF DKK EUR GEBP HKD
N.R
ABA 3,50 eyl Te— 5,62 3,43
% AB+ 2,71 7,90 1,72
AA et 0,99
AA- 3,75 6,72 7,77
ﬂ 7.90 = fm(fm_id; "dur"; "rating(hi)"; "AA+", "Ix"; "CAD") At 4,58
A 2,29
A- 5,47
BEB+ 4,40
s
BBB- 3,52
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Our proof of concept: accessing the cube via WebApp and Excel

It‘s the speed, stupid!

How fast can it be in Excel?
/ Setting up the environment
/ Starting Excel
/ Loading MATLAB runtime & complied DLL

- normally < 1 minute once a day

/ Loading the fund object
/ Accessing the MPS & creating cube
= approx. 2 — 5 seconds

/ Using the query function in Excel
/ Excel to VBA to Matlab DLL and vice versa

/ plus the actual query (< 1 millisecond)

- approx. 2 milliseconds for each query

That’s fast enough for us ©
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tic

fm id = fm_load(684, [], 'mps{cache)’, @);

toc

Elapsed time is 2.299943 seconds.

tic
for i =1 : 16688

res = fm{fm_id, ‘dur’, "rating(hi}’,

"AA+', 'fx', 'CAD');
end
toc

Elapsed time is 2.575534 seconds.
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Our proof of concept: accessing the cube via WebApp and Excel
Technical fun fact: trying to gain more speed via C failed

Idea: gain even more speed
/ Cube slice and dice via query uses ismember

/ Cube with look-through of mutual funds often
exceeds 1,000 positions

/ ismember 2 & ismember 2 & ismember = ...
should easily be beaten in speed!

/ How? Write your own selection function that uses
,Loc” instead of ,Lia“ with the help of the memory
stack via ,,calloc”

Surprisingly, we failed!

/ Wrong C Compiler options?
/ Optimizing the for loops?

/ Usage of assembler?

/ What else?

21 Extending the Scope: From a Back Office Engine to a Growing Front Office Platform
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34
35

| mfrm_selection.c | + |

#include <stdio.h>
#include <string.h> /* strlen */
#include "mex.h™

void

compare_double(mxUinté4 *res, long *n_match, mxUinte4 *sel,

{

void *adata, void *ldata, long n, long n_1)
long i, 1;
mxDouble *a, *1;

mxDouble *a_e, =1_e;

mxUintéd *p;

p = res;
a = (mxDouble *)} adata;
1 = (mxDouble *) ldata;

a_e {mxDouble *) adata + n;

{mxDouble *) ldata + n_l;

*n_match = @;

if (sel)
{
for (1 =@; 1 < n; it+)
{
for (j =@; j < n_1; j&++)
{
if (alselli] - 1] == 1[5D)
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Our proof of concept: accessing the cube via WebApp and Excel

Summary: MATLAB made it easy for us

MATLAB Python

Server v

Integration of existing platform

Excel via compiled DLL
Easy to use

»~Matrix“ handling

WebApp Framework

< N X X X

Avoids VBA completely
Speed v

22
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(v)

(v)

R

(v)

(v)

| %7\

C/C++
v

(v)

C#
v

(V)

<

Java

v
(V)
v
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Extending the scope... even further
Beyond the overlay fund object on the path of least resistance...

WebApp Excel Server
Portfolio simulation v v
Market monitoring v
Overlay back testing framework v 4
Portfolio optimizer v
Multi asset categories v v 4
Multi asset model portfolios v v 4
DWH via Redis Cache 4
ALM:-light (normal distribution) v
ALM (non-normal distributions) announced
Attribution ideas
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Contact
Don’t hesitate to contact us ...

Helaba /nvest

Kapitalanlagegesellschaft mbH Marcus

JunghofstraRe 24 Veltum
60311 Frankfurt

www.helaba-invest.de

Senior Portfolio

069 29970 0 Manager Overlay

25

++49 69 29970 658

Marcus.Veltum
@helaba-invest.de

Extending the Scope: From a Back Office Engine to a Growing Front Office Platform

Thomas
Nitschke, CFA

Head of Portfolio
Management Overlay

++49 69 29970 115

Thomas.Nitschke
@helaba-invest.de
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Disclaimer
Legal Notice

This document was prepared with great care to the best of our knowledge and judgement.
This document is intended for information only for professional investors pursuant to
section, sub-section 19, no. 32 KAGB resp. professional clients pursuant to section 67 (2)
WpHG and is not geared to the specific investment objectives, financial situation or needs of
individual recipients. Before a recipient of this document acts on the basis of the information
or recommendations contained herein, he/she should consider whether this decision is
commensurate with his/her individual circumstances and should consequently not take
his/her investment decision without the advice of an independent professional financial
advisor.

Without the pertinent oral explanations, the present document is of limited informative
power only. Any and all information provided in the present documentation has been
obtained from sources which Helaba Invest considers reliable. Nevertheless, Helaba Invest
does not assume any liability for the correctness or completeness of such information or for
possible losses connected directly or indirectly with the present information.

Due to their composition the following funds may exhibit increased volatility, i.e. the NAV
may fluctuate significantly even within a short period of time: HI-Aktien Low Risk Euroland-
Fonds, HI-Aktienoptionen Zins Plus-Fonds, HI-Corporate Bonds 1-Fonds, HI-Corporate
Bonds 2-Fonds, HI-DIVA 2022 Laufzeit-Fonds, HI-DIVA 2023 Laufzeit-Fonds, HI-DIVA 2024
Laufzeit-Fonds, HI-DIVA 2025 Laufzeit-Fonds, HI-DIVA 2026 Laufzeit-Fonds, HI-
DividendenPlus-Fonds, HI-DividendenPlus Europa-Fonds, HI-EM Credits Short Term-Fonds,
HI-EM Credits Quality Select-Fonds, HI-Green Bond-Fonds, HI-High Yield-Fonds, HI-
Sustainable High Yield Defensive-Fonds, HI-Sustainable High Yield Global-Fonds, HI-
Pension Solution-Fonds, HI-Sustainable Multi-Faktor Aktien Euroland-Fonds, HI-Sustainable
Multi-Faktor Aktien Global-Fonds, HI-Sustainable EM Corporate Bonds-Fonds, HI-Renten
Emerging Markets-Fonds, HI-Renten Emerging Markets VAG-Fonds, HI-Renten Euro-Fonds,
HI-Multi Credit Short Term-Fonds.

Comprehensive product specific information as well as information about opportunities and
risks for any UCITS-fund that may be mentioned in this document can be found in the
current sales prospectus, the key investors documents as well as then annual and semi-annual
financial statements. These can be obtained free of charge in a German version from the
capital management company Helaba Invest or at www.helaba-invest.de and form the sole
legally binding bases for the purchase or sale of UCITS-funds.

Calculations that are based on historic data do not represent a binding commitment or
warranty for the future. Therefore, past performance does not provide any guarantee for
future results. The investment concepts offered by Helaba Invest are subject to regular
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reviews. Helaba Invest therefore reserves the right to change the concepts, procedures and
mechanisms described herein without prior notice or to temporarily deviate from any such
concepts, procedures and mechanisms, e.g. as a consequence of unpredictable external events
and circumstances .

This publication contains licensed indexes or index data. In this context the following applies:
(i) Neither Helaba Invest nor the licensor and/or index provider or any of their affiliated
companies or other third parties assumes any guarantee and/or warranty to the accuracy
and/or completeness of the indexes or the data underlying the indexes, (ii) the indexes and
the data underlying the indexes are protected by license, further use requires the explicit
consent of the respective licensor or index provider and (iii) neither the licensor nor the index
provider nor any of their affiliated companies or other third parties assume any responsibility
for products or other services of Helaba Invest.

This publication contains licensed indexes or index data. In this context the following applies:
(i) Neither Helaba Invest nor the licensor and/or index provider or any of their affiliated
companies or other third parties assumes any guarantee and/or warranty to the accuracy
and/or completeness of the indexes or the data underlying the indexes, (ii) the indexes and
the data underlying the indexes are protected by license, further use requires the explicit
consent of the respective licensor or index provider and (iii) neither the licensor nor the index
provider nor any of their affiliated companies or other third parties assume any responsibility
for products or other services of Helaba Invest.

We reserve the right to change the opinions, forecasts, estimates and projections expressed in
this document without notice and are under no obligation to update this document or to
inform the recipient in any other way, should any of the statements made herein change,
become incorrect, incomplete or misleading.

The product presented herein may have consequences under fiscal law. To avoid any fiscal
disadvantages, we therefore urgently recommend that you consult a tax advisor or auditor in
good time. Helaba Invest cannot assume any liability for possible losses which are directly or
indirectly associated with the product described herein, or for any tax disadvantages
occurring in connection with the purchase of this product or the utilization of any
information contained in this documentation for your fund.

Copying, distributing or publishing this documentation in full or in part without the express
prior written consent of Helaba Invest is prohibited.

By taking delivery of this documentation, you declare your consent to the above provisions.
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