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Disclaimer

The opinions, views, facts, interpretations expressed within the confines of these slides are those of
the speaker alone and have nothing to do with Deutsche Bundesbank. All opinions, views, facts,
interpretations expressed by the speaker orally during the talk, before, or thereafter are explicitly those

of the speaker himself and are not in any way connected with Deutsche Bundesbank.

All mistakes, bad impressions, all weirdness or non-professionalism you perceive either from these
slides or the speaker do not in any way represent Deutsche Bundesbank and are the sole

responsibility of the speaker.
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Let's have a very high-level overview
What are the main areas of interest and which technologies might be a good choice?

Let us have a look at the main areas of Digitization

TECHNOLOGY

Description
Harnessing the potential of

new technologies for your
work.

Digitization

AUTOMATION

SERVICES

Description
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The use of new methods to
improve and further foster
automation.

ANALYTICS

Description
The invention of things that

make your life/work easier.

Description
The improvement of current

analyses as well as the

—

creation of new.

DATA

Description
The use of new (types of)

data for your work.

—/




Natural Language Processing
NLP often differs from ML Applications

Similarity Measures

Segmentation Models Information Retrieval

Language Models Summarization Models

Sentiment Models

Topic Models

NER Models

Two Properties of NLP that stand out.

= Your use-case, although it might be specialized, is an (immediate) derivative of a general purpose
task. Both are intimately related.

= |nside your IT-system there are several intertwined machine learning components. The machine
learning system might even work as a hierarchy.
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Counterparty Risk
Use-Cases in Risk Control

There are use-cases for both machine learning and natural language processing in Risk Control

Prediction of Financial Distress using Accounting Data L

What's it about: ,Classic” forecasting using machine learning %

Primary Utility: Generating a short-list for our analysts %
Models: Ensemble of Neural Nets with calibrated thresholds (in the sense of a Outlier Detection)

(Fact-associated) Financial Sentiment of News Messages L

What's it about: Automated assessment of news messages %

Primary Utility : Workload reduction (i.e. improved efficiency) Z

Modelle: Mixture of Experts — Approach incl. LSTMs + Glove O

(Doing webscraping since nov 2019) N

Filtering of News Messages sourced through webscraping Z &

What's it about: Filter out uninteresting messages XY

Primary Utility: Better signal/noise-ratio, scalability of the approach % 8

Models: (Self-Defined) Frequency Measures, Random Forests, LSTMs and/or GRUs + Glove. ; Y

ol
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Financial Sentiment Analysis of News Data
Overview

Imagine the process. (very rough and simplified sketch, not entirely correct for the sake of brevity.)

Newsletters from Analyst reads emails ?ng:r: tcrcrjlllziz[z tf;g The relevant bad are
Data Provider — and scans for — 9 3 stored in a database
: and assesses them
(HTML Emails) relevant messages and reported
(good/bad/neutral)

Question. Can we make this more efficent?

Goal.

» Let a machine read the messages and just present to the analyst a pre-selected list (based on the
system output)

Cost/Benefit compromise.
= Potential benefit: You lower the workload for the analyst
= Potential benefit: You raise the consistency of the process output
= Potential cost: You might loose some of the interesing messages.

ML-Dev Task.
» Find a sensible sweet-spot in the Cost/Benefit regime and optimize your system towards it
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Financial Sentiment Analysis of News Data

The Model Concept

Categorization Layer

Schema

Message —*

Schema - A

Assessment Layer

Assessment

Categorize

Schema-B

Categorized
Message

Engine —
Schema A

Determine Category, i.e.
which model to Apply

Schema

Engine —
Schema B

Message

Schema — Rest
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Interpret as:

»Pre-Training by Clustering®

Mixture-of-Experts Approach

Rest
General Purpose
Model -

GLOVE
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Financial Sentiment Analysis of News Data
A Screenshot

4| FWS News = a X
FWS News Navigation
RICIS_News Write Lock
Lock
Status: | Unlock ‘/\‘
Locked by: | — ®)
Unlock
Analyst Assessment and Lookup
4. Mews Assessment and Lookup — [m}
Current User - Assessment and Lookup
FileNo  No Section Title e Source 5
2739 47356 02.12.2021 10:06:59 02.12.2021 BANKING Fitch Ratings removed Banca Monte dei Paschi di Siena's long-t... Feature Al.. Negative Not Set
2739 47357 02.12.2021 10:06:59 02.12.2021 BANKING KBC Bank Ireland PLC is engaging in detailed talks with Bank of Feature Al Negative Not Set
2741 47372 03.12.2021 12:56:44 02.12.2021 Capital Markets Leveraged Commentary and Data: B2Holding postpones €300M ... The deal is the second transaction in European high-yieldtobe p... SNL MyS... MNegative Not Set
2741 47375 03.12.2021 12.56:44 02.12.2021 Capital Markets Leveraged Finance Trends: Sustainability-linked leveraged finan... Fears regarding greenwashing have increased as the rate of Eur... SML MyS... Megative Mot Set
2741 47378 03.12.2021 12:56:44 02.12.2021 Regulation, Policy & Law Leveraged Commentary and Data: LMA and ELFA update best p... Updates reflect important new guidance on sustainability provisio... SMNL MyS... Megative Mot Set
2742 47379 03.12.2021 12:56:44 03.12.2021 | TOP NEWS IN EUROPEAN The European Commission fined HSBC Holdings PLC, Credit Su... |Feature Al_. Megative MNegative
2742 47382 03122021 12:56:44 03.12.2021 MARKET INTELLIGENCE IN Insurers make progress on climate resilience at COP26, face fos Feature Al Negative Not Set
2742 47387 03.12.2021 12:56:44 03.12.2021 BANKING HSBC CEQ Noel Quinn wammed of increased costs for banks und...  Feature Al_. Negative Not Set
2742 47391 03.12.2021 12:56:44 03.12.2021 POLICY AND REGULATION The U.K. Financial Conduct Authority confirmed proposed chang... Feature Al.. Megative Not Set
2742 47392 03.12.2021 12.56:44 03.12.2021 POLICY AND REGULATION The latest siress test of Denmark’s sysiemically imperiant banks ... Feature Al... Megative Mot Set
2742 47393 03.12.2021 12:56:44 03.12.2021 POLICY AND REGULATION The Irish central bank fined Bank of Ireland Group PLC €24.5 mil... Feature Al... Megative Mot Set
Purge Data from GUI L Message Details
Date Selection Filter Properties Fosiee Hevtea SR File Summary Nothing to Save...
16.6% 18.2% 65.2% Negative
Selection Sample
Checked Dow U
Date Type Title _ | Open File in Browser | Visualize |Message v own P
YourAss
from — e
u Relevance e i Relevance
i ; "
SR System HSB.C Ho.\dlngs plc cebvant
Message | The European Commission fined HSBC Holdings PLC, Creait | | SYStem Credit Suisse Group AG
Counterparty Filter Suisse Group AG, Barclays PLC and NatWest Group PLC & System Barclays plc Mot Relevant
combined €261 million for participating in a foreign exchange .
spot trading cartel. Swiss bank UBS Group AG, which revealed | S¥stem NatWest Group plc Not Set
the existence of the cartel, received full Immunity and avoided | | gygtem UBS Group AG - ot se
a roughly €94 million fine, while U.K.-based peers HSBEC,
Barclays and NatWest Group received reduced fines for Check out Enmy- + = Sentiment
cooperating with the investigation. HSBC was hit with the
largest fine at £174.3 million LinkNo L Link Positive
73942 TextBodyLink hitps:ilec.europa.eu/commission/presscorneridetail/.
Neutral
i Quel ative
Dr. Bijar i R Neg
Not Set
01/02/2( Chosen Counterparty Edit Title Edit Message Marl: for Deletion Remave Mark Cpen Link orse
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Filtering Techniques for Webscraping of News
Filtering Techniques for Webscraping of News

Volume per Run (currently):
= ~15000 search results are scanned
= ~900 website jumps

Data Gathering - Phase Filtering - Phase Delivarable (to Analyst).
Extract . Go to News
Google-News .| Information F'ltf;tgl:; ':ENS Source and o Fzrr(r)r?z;fee d
Searches From Search nterestin g Search for ’ Excel List
Results 9 Showstoppers
i
Date
Source At the moment,
Title < M I_ these filters are | g
Summary really simple The goal is to
Link to Source replace the

\ | simple filters with
ML-driven filters
Questions. Is it possible to...

= .. distinguish ,useful” from ,non-useful“ sources by just looking at their name, and is this a learnable task?
= ... distinguish ,useful” from“ ,non-useful“ sources by using frequency-measures?

M L = ... distinugish ,useful“ from ,non-useful“ messages by looking at the titles?

= ... distinugish ,useful® from ,non-useful“ messages by looking at the summary?

Answer.
YES!

01/02/2022
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Filtering Techniques for Webscraping of News
(Target) IT — Architechture

Cloud

Specific Area

pgmpy
. fod

e

o °

Listener INBOX

~—_ ‘ ’ M Igoogle / trax

1 e OUTBOX

lgoogle / jax|
]
PH.(X)| TDA
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Firewall

Request

Response

= Bundesbank - Network

USER

|

v

Webserver

OUTBOX
Ct# -

A

Backend

INBOX

H LIL]

A ‘ Database

MATLAB




The End
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