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Al as an academic discipline
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Al as state of the art and avantgarde informatics (Dilemma of Al: M@.@W UNIVERSITAT ' 1.
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»As soon as it works, no one calls it Al anymore ..."*) .

/{ * John McCarthy (1927-2011), one founding father of Al



Al as state of the art: the example of document scanning  oB8a unwversimir
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scan corrections (clipping, rotations,
distortions, shadows)

recognition of document type
transformation of photo pixels to digital
text

extract relevant information (business
cards, invoices etc.)

plausibility checks (spelling, anomalies

etc.)
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WTS-DFKI-Study: Al in the Taxation World (2017)
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Artificial Intelligence
in the Taxation World

Innovation study on digitalisation and the potential
of artificial intelligence in the taxation world
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Machine learning

-+ Classification

-+ Clustering

2 Reinforcement learning
- Decision trees

- Regression analysis

< Decision trees

-+ Logisticregression

-+ Support Vector Machines
< Deep learning

< Autoencoder

- Feature extraction

Process mining

» Process identification

< Process prediction

- Anomaly detection

- Business model optimisation
- Process diagnosis

- Process analysis

< Process optimisation

» Process adaptation

» Conformance testing

Information extraction

» Sentiment analysis

2 Trend analysis

- Datamining

- Optical character recognition (OCR)
< Correlation analysis

- Argumentation mining

&

Knowledge management

< Organisational memory

- Semantic technologies
and ontologies

- Context identification

- (Case based reasoning

- Knowledge-based document
analysis

< Knowledge graph

-+ Expert systems

- Semantic desktop

» Data mining

Speech processing

- Speech recognition

-+ Speech generation

- Speech synthesis

- Speech comprehension
» Text mining

- Machine translation

- Q &Asystems

Multimodal systems

- Adaptive user interfaces

2 Intelligent user interfaces
- Multilingual systems

- Assistance systems
-»Recommendation systems
» Dialogue systems

» Personalisation




Developed prototypes at DFKI
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Duty Rate Prediction
Determination of duty rates
based on purchase orders

Content Analysis
and Routing
Content analysisrand
intelligent allocation
of tax requests

Insight

Under-
standing

Advanced
Analytics

Anomaly Detection
Detection of anomalies

in transactional data like
corporate customs or VAT

VAT Determination
Neural learning of rules
and regulations for VAT

Q&A
Intelligent chatbot for answering
free-text tax questions in natural
language

Visual Analytics
Visualization of goods
and invoice flows

Sensitivity Analytics
Sensitivity analysis with
regard to e.g. transfer prices
vs. sales tax

Argumen-
tation

Natural
Language
Processing

ARGUMENTUM
Identification of argumentative
structures and argumentation
patterns in court decisions

Automation

” Process
cognitive compliance &

RPA transparency NeuMU

Neural machine
translation of tax-specific
texts with technical

. vocabulary
Process Mining

Use of big data technologies

to create process transparency,

ensure compliance and generate

synergy effects 8

cognitive RPA
Robot-supported process
automation in LTVD-
management



TaxTech — The fourth discipline of taxation and

the TaxTech-House of the digital tax function
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Business
Administration

VI Management
strategy, process management,
selection- and implementation of
standard software, process innovation

V Innovation and Technology-Radar
Blockchain, Al-maturity models, best-practices, business models

Il Data Analytics
statistical data analysis,
multidimensional data analysis, Data
Mining, Text Mining, Process Mining

IV Intelligent Systems
knowledge-based systems, learning
systems, systems for anomaly detection,
dialogue- and assistance systems, systems
for robot-supported process automation

Il Technical Basic Systems
Database systems, non-standard-database systems, workflow-systems

| Methological Foundations
terminology, taxonomy, modelling, architecture

Source: Fettke (2019)



Thank you for your attention!

Contact

Professor Dr. Peter Fettke

German Research Center for Artificial Intelligence (DFKI) and
Saarland University

Campus D32

66123 Saarbruecken, Germany

peter.fettke@dfki.de, http://www.dfki.de

Phone: +49 681 85775-5142, Fax: -3696
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