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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
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What are the main areas of interest and which technologies might be a good choice?

Digitization

AUTOMATION

Description
The use of new methods to
improve and further foster

automation.

ANALYTICS

Description
The improvement of current

analyses as well as the
creation of new.

TECHNOLOGY

Description
Harnessing the potential of
new technologies for your

work.

SERVICES

Description
The invention of things that
make your life/work easier.

Let us have a look at the main areas of Digitization

DATA

Description
The use of new (types of) 

data for your work.

PGM
NLP WS

ML

CV



Natural Language Processing
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NLP often differs from ML Applications

NLP

Sentiment Models

Summarization Models

Topic Models

Language Models

NER Models

Information RetrievalSegmentation Models

Similarity Measures

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.

 Inside your IT-system there are several intertwined machine learning components. The machine

learning system might even work as a hierarchy.

Dr. Bijan Sahamie



O
N

L
IN

E(Fact-associated) Financial Sentiment of News Messages

What‘s it about: Automated assessment of news messages

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

Modelle: Mixture of Experts – Approach incl. LSTMs + Glove

Counterparty Risk
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Use-Cases in Risk Control

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

O
N

L
IN

EPrediction of Financial Distress using Accounting Data

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)

W
O

R
K

 I
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P
R
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S
S

Filtering of News Messages sourced through webscraping

What‘s it about: Filter out uninteresting messages

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

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

(   )

(   )

(Doing webscraping since nov 2019)

(2022)

(2022)

(2022)

(   )



Financial Sentiment Analysis of News Data
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Overview

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

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

Newsletters from

Data Provider 

(HTML Emails)

Analyst reads emails

and scans for

relevant messages

Analyst collects the

relevant messages

and assesses them

(good/bad/neutral)

The relevant bad are

stored in a database

and reported



Financial Sentiment Analysis of News Data
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Assessment LayerCategorization Layer

Interpret as:

„Pre-Training by Clustering“

Mixture-of-Experts Approach

Categorize

Determine Category, i.e. 

which model to Apply

Message

Assessment

Engine –

Schema A

Engine –

Schema B

Rest

General Purpose

Model

…

Categorized

Message

Message

Schema

Schema

Schema – A

Schema – B

Schema – Rest

…
(   )

(2022)



Financial Sentiment Analysis of News Data
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A Screenshot



Delivarable (to Analyst).

Filtering Techniques for Webscraping of News
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Filtering Techniques for Webscraping of News

Data Gathering - Phase

Google-News 

Searches

Extract

Information 

From Search 

Results

Filtering - Phase

Filter Out News 

that are not 

interesting

Go to News 

Source and

Search for

Showstoppers

Produce

Formatted

Excel List

Date

Source

Title

Summary

Link to Source

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?

 … distinugish „useful“ from „non-useful“ messages by looking at the titles?

 … distinugish „useful“ from „non-useful“ messages by looking at the summary?

At the moment, 

these filters are

really simple

ML

Answer.

YES!

ML
The goal is to

replace the

simple filters with

ML-driven filters

Volume per Run (currently):

 ~15000 search results are scanned

 ~900 website jumps
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(Target) IT – Architechture

Bundesbank - Network

Firewall

Cloud

Filtering Techniques for Webscraping of News

Listener Request

Response

OUTBOX

INBOX

INBOX

OUTBOX

Webserver

C# -
Backend

Database

MATLAB

USER
Specific Area

𝑃𝐻∗(𝑋) TDA



The End

Page 9

01/02/2022

Dr. Bijan Sahamie


	Cover S2.1.4 DE (Sahamie)
	Natural language processing for risk management0F
	Bijan Sahamie,  Deutsche Bundesbank

	2.1.4_Presentation DE (Sahamie)


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /SymbolMT

    /Wingdings-Regular

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



