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“QOuo vadis, AI?

Status Quo und Ausblick
auf die KI-Entwicklungen
(n der Finanzbranche
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BREAKTHROUGH

AlphaFold: a solution to a
50-year-old.grand
challenge in biology!

www.aric-hamburg.de
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predict

identify

personalize

analyse

control

automate
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((C:I’I Meaningful

Compression

Structure
Discovery

Big data
Visualistaion

Feature
Elicitation

Recommender
Systems

Supervised

Learning

Targetted
Marketing

Customer
Segmentation

Real-time decisions Game Al

Robot Navigation Skill Acquisition

Learning Tasks

https://blogs.oracle.com/ai-and-datascience/post/types-of-machine-learning-and-top-10-algorithms-everyone-should-know

Maschinelles Lernen ist
ein Oberbegriff fur die
»kunstliche” Generierung
von Wissen aus Erfahrung:
Ein klnstliches System
lernt aus Beispielen und
kann diese nach
Beendigung der Lernphase
verallgemeinern.
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ONE FOR ALL

OMNIBOT @pqth“

Marktfiihrer fiir KI- . | ThelIndependent, | Wirmachen
gestiitzte Process ' | Next Generation | Robots.

Mining und Process Conversational A.l. Damit Menschen
Excellence Software. Platform. keine sein miissen.

www.aric-hamburg.de
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Economic-
financial
areas and
problems

Source: Longbing Cao: Al in Finance: Challenges,
Techniques and Opportunities (2021)
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Python
for Fmance

MASTERING DATA-ORIVEN NCE

Yves Hilpisch

Accounting
Fraud

@ Springer Gabler
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Machine Learning
& Data Science
Blueprlnts

for Finance

From Building Trading Strategies to
Robo-Advisors using Python

Hariom Tatsat, Sahil Puri
& Brad Lookabaugh

Cambridge
Elements
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Learning for-
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Big Data. .

TONY GUIDA

WILEY

Python
for Finance

Crankhanl
COOKDOOK

Over 50 recipes for applylng modern Python libeares 1o financial
data anaysis

OREILLY’

Artificial
Intelligence
in Fmance

A Python-Based Guide

Yves Hilpisch

O'REILLY

Python

for Algorithmic
Trading

From Idea to Cloud Deployment

Yves Hilpisch
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Economic-financial data analytics
o Time-series analysis

o Long and short text analysis
o Behavior and event analysis
o Multi-source data analysis

Classic research on AIDS in EcoFin

Understanding & designing system mechanisms
Market analysis and forecasting

Agent-based economics and finance & simulation
Investment strategy, optimization and management
Credit, loan and risk

Marketing analysis, campaign and customer care

Modern research on AIDS in EcoFin &

o Online, mobile, loT-based and Internet finance
Global and cross-market analysis

Smart blockchain

Alternative products and services

Smart operations, governance and regulation

Open opportunities: Smart economic-financial futures .

o Strategic planning and development
o Economic-financial innovations
o Beyond technologies

EcoFin businesses

Major research directions in AIDS in EcoFin

&Y.
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www.aric-hamburg.de

*+ Economic-financial data analytics

Multivariate analysis, copula, LSTM, RNN
LDA, word embedding, BERT, Transformer
Sequence analysis, CHMM, Hawkes process
Bayesian network, XGBoost, DNN

m
o 0 0 O

%+ Classic research on AIDS in EcoFin

o ABM, stochastic process, Bayesian model, NN

o Dynamic process, regression, outlier detection

o ABM, game theory, chaos theory, RL

o ARMA, PSO, graph convolutional network

o Behavior modeling, VAR, probabilistic model, RNN
o SNA, sentiment analysis, DNN

G N

Modern research on AIDS in EcoFin
Online learning, classification, behavior analysis
Multivariate analysis, copula, RNN
Classification, federated learning, outlier detection
Sequence analysis, LSTM, RNN

DRL, neural gradient boosting, RNN

N 4

** Open opportunities smart EcoFin futures

o Text analysis and retrieval, event modeling
o ABM, DRL, transfer learning, automated learning
o Al ethics, neuropsychological modeling

e
A,

Examples of AIDS techniques

Source: Longbing Cao, Al in Finance: A Review (2018)




@Paric Themen im Bereich , Al in Finance, Auditing and Compliance “

AIDS areas AIDS methods Applicable EcoFin problems
Mathematical Numerical methods Valuation, pricing, portfolio simulation and optimization, capital budgeting, hedging
and Time-series and signal analysis Price prediction, market movement, [PO prediction, equity-derivative correlation analysis
statistical Statistical learning methods Price estimation, value-at-risk (VaR) forecasting, financial variable dependency modeling, portfolio performance
modeling estimate
Random methods Abnormal behavior analysis, market event analysis, influence transition analysis, associated account analysis
| Complexity science methods Market simulation, mechanism design, globalization analysis, crisis contagion, market information flow
Complex Game theory methods Policy simulation, regional conflict, mechanism testing, and cryptocurrency mechanism testing
syst}rs;.md Agent-based modeling Testing economic hypotheses, simulating policies, supply/chain relations, portfolio optimization
methods Network science Modeling entity movement, community formation, interactions and linkage, influence and contagion propagation
Classic Pattern mining methods Trading behavior analysis, abnormal trading, outlier detection, investor relation analysis
vt Kernel learning methods Price and market movement prediction, cross-market analysis, financial crisis analysis, crowdfunding estimate
anz yties Event and behavior analysis Financial event analysis, price co-movement, abnormal behavior analysis, market event detection
Teﬁarning Document analysis, text mining, | Financial event analysis, sentiment analysis, company valuation, financial reporting and review, auditing, fake
and NLP news and misinformation analysis
methods Model-based methods ] P ] ] ] ] ]
Hypothesis testing’, market index modeling, event analysis, fraud detection, movement forecasting
Social media and network analy- | Social influence analysis, sentiment analysis, opinion modeling, customer feedback analysis, market and price
sis movement, associate account detection, detecting manipulation, and insider trading
Computational Neural computing methods Macroeconomic and microeconomic factor correlation, valuation, portfolio optimization
intelli- Evolutionary computing meth- New product simulation, financial objective optimization, market performance optimization
gence ods
methods Fuzzy set methods Modeling market momentum, financial solvency, risk and capital costs
Representation learning Representation of stocks, assets, markets, portfolios, events, behaviors, and financial reports
Modern Short and informal text analysis Text-based trend forecasting of price, market, sentiment and reputation, question/answering
AIDS Optimization methods Optimizing policies, portfolios, trading strategies, VaR, and market pertormance
methods Reinforcement learning meth- Simulating and optimizing supply/demand of new assets and services, discovering trading signals, portfolios and
ods investment actions, optimizing portfolios and trading strategies
Deep learning methods Market modeling, behavior modeling, trading modeling, risk analysis, price and movement prediction
Hybrid Parallel ensemble Price and market movement forecasting, risk analysis, financial event detection, customer profiling,
AIDS Sequential and hierarchical hy- Financial review-based fraud detection, macroeconomic influence on market movement, social media impact on
methods bridization price movement, epidemic evolution and impact on market volatility, market trend and confidence
Cross-disciplinary hybridization Psychological factors and irrational market behaviors, behavioral economics and finance, sentiment and intention
modeling, misinformation and mispricing on market inefficiency

AIDS (Al

and data science) Techniques and Their Representative Applications in Finance.
Source: Longbing Cao: Al in Finance: Challenges, Techniques and Opportunities (2021), pre-print https://arxiv.org/abs/2107.09051, Page 9
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Warum scheitern
Daten- und
KI-Projekte?

Monitoring .

performance of
the system is
assessed

L 2

Deployment

When the Al
system goes live.

»

Testing

The system
is tested.

www.aric-hamburg.de

Business
and use-case
development
Problem/improvements
are defined and use .
of Al is proposed. ’ Design
phase

the business case is
turned into design
requirements for

engineers.
- Traini
lifecycle i,
procurement

Initial data sets are
obtained to train
and test model.

Building
Al application
is built.



" =;-‘.-,-.;:-;--_ e

The Increasing Value of Data
As organizations grab more data, it becomes a currency with a value and a price: It therefore requires marketplaces — transparent ecosystems
for trading data, so anything that is information is represented in data marketplaces. © Future Agenda
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The Increasing Value of Data
As organizations grab more data, it becomes a currency with a value and a price: It therefore requires marketplaces — transparent ecosystems
for trading data, so anything that is information is represented in data marketplaces. © Future Agenda
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,Das deutsche BIP
dirfte allein aufgrund
Kl-basierter Losungen
bis 2030 um mehr als
elf Prozent steigen.
Das entspricht einem
Potenzial von rund
430 Milliarden Euro.
Wachstumstreiber
sind vor allem

Innovationen.”
-PwC Research

Wie wird das Potential von Kl eingeschatzt?

WACHSTUM DER UMSATZRENDITE DURCH
KUNSTLICHEINTELLIGENZNACH BRANCHEN

84% 74% 71% 59% 53% 53% 46% 44%
Bildungswesen Hotel- und Baugewerbe GroB - und Gesundheits- Land-, Wald- und Soziale Dienste Logistik und
Restaurantgewerbe Einzelhandel wirtschaft Fischereiwirtschaft

Lagerhaltung

39% 36% 3% p— 26% 24% 17% 9%
Industrielle Fertigung Andere Finanzdienst- Offentlicher Dienst Kultur, Freizeit, Professionelle ITund Energie- und
Dienstleistungen leistungen Erholung Dienstleistungen Kommunikation Wasserversorgung

Wachstum der Umsatzrendite durch Einsatzvon Kl gegeniiber dem jetzigen technologischen Stand bis 2035

www.aric-hamburg.de



Number of Patent AI Filllings
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Source: Center of Security and Emerging technology, 2021, Chart: 2022 Al Index Report




Private Investment in Al
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@@aric Al in Finance

W Al-Finance ® Al-Economics B AI-FinTech ® NN-EcoFin
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Fig. 1. The Google search trend of AIDS-related areas in/for finance and economics between Jan.

2020. Source: Longbing Cao: Al in Finance: Challenges, Techniques and Opportunities (2021)
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2022 The Age ot Transformers

from

Natural Language
Processing (NLP)

to

Natural Language
Understanding

ﬁ \ (NLU)
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@®aric Multimodale KI-Modelle

"With a single set of weights, Gato can engage in dialogue, caption images, stack blocks with a real
robot arm, outperform humans at playing Atari games, navigate in simulated 3D environments,

follow instructions, and more," Scott Reed
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PHASE I. P";’;SE P'i'ﬁSE
Responsible Al
— How to scale AI? oI .
Proto- Scaling
In order to scale ai solutions and systems in , typing
an appropriate way you need trustful @
processes and an infrastructure that allow T Continuou
experimenting and deploying in different : S
Testing Denl
modes and phases. ep Otyme
n
o Engin- Quality Maint-
T~ eering assurance ainance
Scaling &
Prototyping | Deployment [ERLIIC, @ Standard- Certifi-
, & Early & Delivery lzation T = ization cation
Exploration Adoption
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Governance

Ethics &
Regulations

Security &
Robustness

Fairness & w7
Sustainability

5

>

Framework and Guidance

ol

Explainability & ili




@ aric , strong vs. narrow/weak“ Al

Al as a purpose-specific useful “tool”

 ...optimizes processes and learns in the process

* ...automates tedious, monotonous (& non-economic) tasks and processes
» ...finds anomalies and patterns

* ...recognizes correlations and helps to prepare decisions

* ...supports the user / programmer / operator

1
1
1
1
1
1
1
1
®o----0
1
1
1
1
1
1
1
1

Al with “intelligent” behaviour
* ...adapts independently to new tasks

* ...can abstract tasks and recognizes the context
* ...iscomparable to a living organism

* ...can change within different knowledge domains oo
* ...solves the complex problems and challenges of mankind i

www.aric-hamburg.de



wllllll III

ey Wlllm =
J ;14 mnif ] |l||||||“',-... ,, 1“_” E.w‘ Wllm
" KI

. ’l’l e\ x '
g ™ m@.. nm@«.‘%«r’- .s.ml
, ‘--I-—““\I\

s Thank You!

» ak@aric-hamburg.de

» www.aric-hamburg.de ,it's impracticable to holt the exponential
advancement of technology” - Ben Goertzel



