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Cuprins

» AI-DSS in domeniul financiar — context, nevoi, solutii
> Aplicatii

» Integrarea Al — avantaje si riscuri

» Al pentru gestiunea riscului

» Implementari

» Al in marketing
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Robo-advisors - Curs 9

“A robo-advisor is an Al-driven virtual financial advisor.
Robo-advisors are a type of expert system optimized for financial
services, specifically for investing and portfolio management advice.”
[sursa]

“Robo-advisors are software running economic models in the
background” [sursa]

- ofera servicii de consultanta si gestiune a portofoliului
- plan de pensii, plan de economii, buget
- alternativa low-cost la consultantii umani
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https://www.techtarget.com/searchenterpriseai/definition/robo-advisor
https://blog.pwc.lu/ai-powered-decision-support-systems-what-are-they/

Context

- accelerarea proceselor de digitalizare impusa de pandemie
- nevoia de viteza crescuta in procesarea cerintelor clientilor
- Al intra tot mai puternic in domeniul financiar

Nevoi aparute ca urmare a utilizarii Al in domeniul financiar

- regularizari ale operatiunilor desfasurate prin intermediul Al
- adaptarea politicilor economice si financiare

- evaluarea riscurilor financiare si non-financiare

- mecanisme de supervizare

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional



Solutie

Artificial Intelligence, Machine Learning and Big Data in Finance Opportunities, Challenges
and Implications for Policy Makers, OECD 2021

What s

the OECD?

(Organization for
Economic Cooperation
and Development)

A
-

- It aids developing countries
outside membership and
promotes reform

ED the balance

« Members and key

-

It is an association of 38 nations in Europe,
the Americas, and the Pacific

It helps member countries
formulate economic
and social policies

partners represent

80% of world trade v
Sursa
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https://www.thebalancemoney.com/thmb/4mub5n8EXf_Aje8UE5hFxdIqRLU=/1500x0/filters:no_upscale():max_bytes(150000):strip_icc()/organization-economic-cooperation-development-3305871_FINAL-81bb8a751d4049d18093746d7b1a200b.png

Ap

icatii ale A

’

Asset management

Credit intermediation

Algorithmic trading

Blockchain-based
finance

=P
s

In domeniul financiar

Reporting and record

Asset allocation

Compliance

management

Credit scoring / risk AMLI/CFT . . o
underwriting KYC checks Blometric authentication

Trading P&L, Control functions/ Trading strategies,
reconciliations processes execution

Robo-advisors,
Chatbots, customer
service

Post-trade sSurs3
processing

Tailored, personalised
products

IT / infrastructure

BACK OFFICE MIDDLE OFFICE FRONT OFFICE
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https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf

> Gestiunea activelor financiare

jard

AT -
parer ASSET S
wanagemen  Asset Management

may &
"
'
-

v  Identify signals, capture underlying relationships in big data
v Optimise operational workflows, risk management

Alpha and Beta in Mutual
v Potentially alpha generating <

Funds | How It Is Calculated |
Mirae Asset

- . . (miraeassetmf.co.in)
= Concentration, competition issues
= Convergence of strategies

- analiza si raportarea datelor catre clienti este simplificata prin NLG
- lucrul cu date semi-structurate/nestructurate este simplificat

- modelele Al/ML sunt capabile sa analizeze in timp foarte scurt un numar mare de
posibile scenarii de risc

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 7


https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf
https://www.miraeassetmf.co.in/knowledge-center/what-is-alpha-and-beta-in-mutual-funds
https://www.miraeassetmf.co.in/knowledge-center/what-is-alpha-and-beta-in-mutual-funds
https://www.miraeassetmf.co.in/knowledge-center/what-is-alpha-and-beta-in-mutual-funds

> Gestiunea activelor financiare

@Use of Al by hedge funds @ % of decision-making relying on Al

80%
60% [ I
igf I 60%-80% [N &%

0k
0% |
- w0 [

0k
10% [

& [
2> 1%-20% 19%
O

0% 5% 10% 15% 20% 25% 30%

‘Al pure play’ hedge funds (functioneaza exclusiv cu Al/ML): Aidiyia Holdings, Cerebellum
Capital, Taaffeite Capital Management, Numerai
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https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf

N —®—
> Tranzactii ff _— U Algo Trading
L bkl

- —=

¥ Enhance risk management, liquidity management
¥" Facilitate execution of large orders, optimise order flow

= Herding behavior, one-way markets

» Bouts of illiquidity in stress, flash crashes
= Market volatility and stability

» Collusion among machines, manipulation

- strategii de tranzactionare

- estimare/predictie Sursa

- Al algo-wheels

An Al-based algo wheel is an automated routing process embedding Al techniques to assign a

broker algorithm to orders from a pre-configured list of algorithmic solutions (Barclays
Investment Bank, 2020)

= modele care aleg strategia si brokerul prin care sa trimita comanda de tranzactionare, pe baza
conditiilor curente ale pietei si a obiectivelor de tranzactionare.
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https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf

» Tranzactii
Riscuri posibile - spoofing — manipularea pietei

S|

Bids created and False demand is
cancelled before created
execution
Spoofer | Surs
Offers created and False pessimism is
cancelled before created
execution
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https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf

.

» Acordare de credite/imprumuturi

Credit intermediation

=

v Reduce underwriting cost, efficiencies
v Credit extension to thin file / unscored clients
v" Financial inclusion and SME financing gaps

» Risks of disparate impact in credit outcomes

= Potential for discriminatory or unfair lending, biases
= Exacerbated in BigTech lending

Sursa

Modele ML care calculeaza creditworthiness score al celui care solicita imprumutul

Underwriting = verificarea “dosarului” (venituri, bunuri, active, datorii) inainte de a aproba
creditul

Al/ML pentru detectia fraudelor — operatiuni suspecte (anomalii)
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https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf

» Acordare de credite/imprumuturi

Riscuri Sursa

- ‘garbage in, garbage out’
- Biased data: gender, race, age, ethnicity, religion

“A model trained on inadequate data produces bad results when used
on good data.”

- lack of explainability/transparency — “black-box”
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https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf

» Al pentru tehnologia Blockchain

jard

Sursa

WHY USE Al FOR BLOCKCHAIN SOLUTIONS?

Perfect platform for better Can support in auditing all
encryption as it allows Sy decisions made by Al
working with encrypted data o algorithms

Al and blockchain ' It can help in faster

risk detection and
management

solutions can improve
transparencies
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https://101blockchains.com/wp-content/uploads/2021/02/top-ai-blockchain-projects-1024x939.png.webp

» Al pentru tehnologia Blockchain

SINGULARITYNET

' 8 SingularityNET

Decentralized Al
marketplace for
development and
financing for Al
projects

DEEPBRAIN
CHAIN

THOUGHT Al

Aplica

BLACKBIRD.AI

jard

Decentralized Al
cloud computing
platform for Al
development

Al solution that
uses blockchain
and embedded
data to generate
business value
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W BLACKBIRD.AI

Combining the
power of Al and
blockchain for
combating fake
news

Sursa

MATRIX Al

©

Al-blockchain
project for
providing robust
advantages of
cybersecurity and
intelligent
contracts
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https://101blockchains.com/wp-content/uploads/2021/02/top-ai-blockchain-projects-1024x939.png.webp

Integrarea Al

Integrarea Al

By 2023, digital banking penetration will climb to
reach between

75.8% — 78%

By 2023, the aggregate
potential cost savings for
banks from Al applications
is estimated at $447 B

$447 billion
Cost savings by 2023

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

80%

OF BANKS

are highly aware of the
potential benefits presented
by Al

Sursa

15


https://assets-global.website-files.com/5d7b77b063a9066d83e1209c/6336af2dd772bba192e58acf_ai%20in%20finance%20stats.webp

Integrarea Al

Al's appeal

Financial institutions are especially eager to use artificial intelligence in processing loans, vetting
borrowers and targeting credit offers

® Use Alnow @ Plan to in the future
100%

80%

60%

40%
20%
0%
Origination Fraud Marketing Portfolio Collections
detection management

Source: Aite Group survey of 22 large banks, credit unions and fintechs
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https://www.americanbanker.com/news/how-ally-uses-ai-to-approve-auto-loans

Integrarea Al

Banca d’ltalia -Exploring how loan default forecasting can benefit from the use Sursa

of machine learning (ML) algorithms using data from different
sources.

Banco de Espaifia -Natural language processing (NLP) helps process institutions’
environmental, social, and governance disclosures to improve
the understanding of the domestic green economy.
-Supervised ML assists with misconduct detection.

European Central Bank -Machine reading of the “fit and proper” questionnaire helps
flag problems.
- ML assists in early identification of distress in “less significant
institutions.”
- NLP and ML are used to search for information in supervisory
review decisions to facilitate the identification of emerging
trends and clusters of risks.

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://www.elibrary.imf.org/view/journals/087/2021/024/article-A001-en.xml

Integrarea Al - avantaje

Pentru utilizatori:

- siguranta crescuta la utilizarea instrumentelor bancare
- experienta de utilizare imbunatatita
- rapiditate

Pentru banci si alte entitati FinTech:

- automatizarea proceselor

- cresterea capacitatii de analiza si a vitezei de procesare a datelor
- crestere a numarului de cerinte procesate per unitate de timp

- Tmbunatatire a serviciilor de interactiune cu clientii

- detectia fraudelor si evitarea lor

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

Sursa
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https://www.botreetechnologies.com/blog/how-ai-and-ml-are-transforming-the-fintech-industry/

Integrarea Al - avantaje

Sursa

Motive pentru care bancile utilizeaza Al

Lt

N

>

60% 59% 54%
Data analysis Increased Cost benefits
& insight Productivity or Savings
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https://hashstudioz.com/blog/future-of-artificial-intelligence-in-banking-financial-industries/

Riscuri si puncte slabe

Governance & Accountability Non-financial risks (data, fairness)

» Biases, unfair treatment and discriminatory results
(inadequate use of data or \poor quality data)

» Model governance arrangements

= Accountability and lines of

responsibility » Data privacy, confidentiality

» Outsourced models of infrastructure
Explainability

@ » Why and how the model generates results
= Inability to adjust strategies in time of stress

= amplify systemic risks, pro-cyclicality

# Incompatible with requlatory/supervisory
frameworks and internal governance
- Difficult to supervise Al algos/ML models

Policy Frameworks

= Al complexity challenges technology-neutral approach Robustness and Resilience
(e.g. explainability, self-learning, dynamic adjustment)

» Unintended consequences at firm/market level
» Overfitting, Model drifts (data, concept drifts),

» Correlations interpreted as causation
= Importance of human involvement

= Potential incompatibilities with existing legal/req frameworks
= Risk of fragmentation of policies (across sectors)
» Skills and employment

Sursa

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 20


https://www.oecd.org/finance/financial-markets/Artificial-intelligence-machine-learning-big-data-in-finance.pdf

Alte riscuri

» Data privacy attacks Surs3

= Membership inference - an attacker could potentially determine if a
particular record or a set of records exist in a training data set and
determine if that is part of the data set used to train the Al system.

= Model inversion - an attacker could potentially extract the training data
used to train the model directly

= Data poisoning — increase the error rate and distort learning outcomes

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 2 1


https://knowledge.wharton.upenn.edu/article/can-financial-institutions-prepare-ai-risks/

Al pentru gestiunea riscului (risk management)

Risk management Lifecycle

4

.o Monitor
1. ldentificare and

report
2. Evaluarea

3. Control

4. Monitorizare

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 2 2


https://www2.deloitte.com/uk/en/pages/financial-services/articles/ai-and-risk-management.html

Al pentru gestiunea riscului (risk management)

Sursa

1. Identificare risc

Ex. aplicatie Al pentru estimarea asigurarii unei proprietati

- modelul poate lua in calcul un eveniment izolat (petrecere in curtea blocului) ca
fiind permanent

- evenimentul izolat este inclus in estimarea pretului asigurarii altor proprietati

- persoane care apar in poze pe social media la acel eveniment pot

avea o asigurare cu pret marit (evenimentul este considerat cu risc)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 23


https://www2.deloitte.com/uk/en/pages/financial-services/articles/ai-and-risk-management.html

Al pentru gestiunea riscului (risk management)

Sursa

2. Evaluare risc

- solutiile bazate pe Al iau in calcul si date semi sau nestructurate

3. Control

- algoritmii Al trebuie antrenati si testati cu toate tipurile de date implicate in proces
- validare rezultate in comparatie cu algoritmi non-Al
- proceduri hand-to-human

4. Monitorizare

- success metrics, KPI (Key Performance Indicators)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 24


https://www2.deloitte.com/uk/en/pages/financial-services/articles/ai-and-risk-management.html

Implementari Al/ML in domeniul financiar

dPython/SciKit Learn

15 Projects on Machine Learning Applications in Finance (projectpro.io)

(JMATLAB Deeplearning Toolbox

Al in finance - MATLAB & Simulink (mathworks.com)

MATLAB for Machine Learning in Finance - MATLAB & Simulink (mathworks.com)

J Companii care utilizeaza solutii Al

25 Examples of Al In Finance 2022 | Built In

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://www.projectpro.io/article/projects-on-machine-learning-applications-in-finance/510
https://www.mathworks.com/discovery/ai-in-finance.html
https://www.mathworks.com/solutions/finance-and-risk-management/machine-learning.html
https://builtin.com/artificial-intelligence/ai-finance-banking-applications-companies

Integrarea Al in marketing

- chatbots, asistenti virtuali pentru cumparare

- generare text si campanii de marketing

- estimare vanzari (predictive marketing analysis)

- estimarea probabilitatii ca un client sa cumpere

- analiza a istoricului de cumparare

- interpretarea a datelor obtinute prin social listening/monitoring
- adaptare/personalizare a continutului

- recomandari

- Al+ AR/VR

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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Integrarea Al in marketing

Integrated
machine-learning apps

& Stand-alone Predictive sales-lead
= machine-learning apps scoring in CRM
é Olay Skin Advisor CRM-based sales coaching
@ Behr color-discovery app E-commerce product
S Vee24 chathot recommendations
Programmatic digital
ad buying
CRM — Customer Relationship Management
a Stand-alone Integrated
§ task-automation apps task-automation apps
< Basic consumer service Inbound customer
S chatbots (such as Facebook call routing
§ Messenger hots) CRM-linked marketing
=" Email automation systems automation systems
ISOLATED FROM INTEGRATED INTO
OTHER PLATFORMS BROADER PLATFORMS
Sursa

T HBR
S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional


https://hbr.org/2021/07/how-to-design-an-ai-marketing-strategy

Curs 11 Al in marketing

Integrarea Al in marketing

¢ 61% £ 68%

F 72%
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https://medium.com/marketing-in-the-age-of-digital/how-augmented-reality-lets-sephora-try-on-something-different-23b4446fd5c1

Integrarea Al in marketing

P ——

SOCIAL LISTENING SOCIAL MONITORING

It is a process of It is a process of collecting
understanding online public mentions across
conversation. social media.
It gains insights that you can It helps you track social
use to improve your media metrics and the
marketing and business success of your marketing
strategy. efforts.
Key purposes: Key purposes:

» Sentiment Analysis e Measure Campaigns

e Estimated Reach e Hashtag Tracking

» Share of Voice e Brand Reputation

» Context of a Discussion e Prevent PR Crises

Sursa
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https://brand24.com/blog/what-is-social-listening/

Integrarea Al in marketing

Netflix

- personalizare imagini thumbnail (AVA — Aestethic Visual Analysis)
AVA: The Art and Science of Image Discovery at Netflix | by Netflix
Technology Blog | Netflix TechBlog

- creare short video atractiv pentru utilizator

- calcul % potrivire cu preferintele utilizatorului

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://netflixtechblog.com/ava-the-art-and-science-of-image-discovery-at-netflix-a442f163af6
https://netflixtechblog.com/ava-the-art-and-science-of-image-discovery-at-netflix-a442f163af6
https://www.analyticsinsight.net/top-10-ways-netflix-is-using-artificial-intelligence-in-2022/

Integrarea Al in marketing

Netflix — personalizare imagini

A

s Yy
o SERENDIPITY

& g BEN STILLER
. E
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Al in marketing
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https://emerj.com/ai-sector-overviews/artificial-intelligence-at-netflix/

Studiu de caz

Estimarea deciziei de cumparare

Customer Behaviour Analysis using Python (ris-ai.com)

Test LR customer.ipynb - Colaboratory (google.com)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional

Al in marketing
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https://www.ris-ai.com/predicting-customer-behavior-with-logistic-regression
https://colab.research.google.com/drive/1H3xgGG6Q6py8puVHDceLFsCSjKPDMjry#scrollTo=7wEivUQ-4aLP

Consumer policies in contextul digital marketing

Legi si mecanisme de regularizare (europene/nationale) care asigura
protectie la:

- frauda

- furt de date personale/identitate
- nselaciune

- continut fals, etc

The Al ACT (versiune finala oct 2021)

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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https://artificialintelligenceact.eu/the-act/

» AI-DSS in domeniul financiar — context, nevoi, solutii /
> Aplicatii /

» Integrarea Al — avantaje si riscuri /

» Al pentru gestiunea riscului /

> Implementdri o/

» Al in marketing /

In episodul urmator: Al-DSS Tn domeniul medical —
implementare si studii de caz
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