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What is an artificial intelligence system?

From a technological and legal perspective, an Al system is simply an autonomous software, i.e. a

system where algorithms are not all pre-programmed by a human agent.

Algorithms

Inputs 1 Outputs

Autonomous statistical learning

« Supervised learning
« Unsupervised learning
Historical « Reinforcement learning

Data

With an Al system, algorithms are statistically inferred from the analysis of data.

The Al system learns a model to process inputs and predict or generate (new?) outputs




1. The statistical learning process

Learning process
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The ML system statistically learns through (using previous

erroneous outputs as new input) adjusting the weights(W) associated to each input(X).
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What is a statistical model?

A statistical model is a set of assumptions about the probability distribution in the dataset.

The statistical model expresses/predicts the relationship between input variables.
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The Score Model provides a risk score of 1
through 99 to every event or transaction
which indicates the relative risk of fraud.

Fraud Score

#BUSINESS BREAKDOWN

Based on the score, each event is segmented
into one of 5 risk levels:

Very Low Risk (0 - 9): Lowest possibility of fraud

Low Risk (10 - 49): Low possibility of fraud, but may
include false negatives

Medium Risk (50 - 69): No strong indication of
positive or negative outcome

High Risk (70 - 89): High possibility of fraud, but
may include false positives

Very High Risk (90 - 99): Highest possibility of fraud

iEj Fraud.net



The statistical learning process

Unsupervised Learning Supervised learning: ML systems that are
trained on labelled data, i.e. data to which
the correct output is known.

Unsupervised learning: are trained on
unlabeled data, the correct output is not

known.
X Unsupervised learning can be used for
& i Clustering pattern discovery and outlier detection
. 4 System
|
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The statistical learning process

Reinforcement Learning

Environment

State, Reward Action

Reinforcement machine-learning systems learn by
attempting to maximize cumulative rewards.

Concretely an environment will be desighed as a
succession of objectives and obstacles (‘jerks’).

For each objective, a reward will be attached, and

the ML system must seek to maximize the
cumulative rewards obtained.
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The statistical learning process

Reinforcement Learning

Out of all Al systems used by tax administrations, none of them were reinforcement learning.
- Because the notion of rewards is ill-fitted to administrative/law enforcement.

- Because these systems are extremely resource-intensive to design.
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What tax administrations uses Al systems?

80 Al systems, identified based on publicly-
available data.

State of use of Al by EU tax
administrations

B Administrations using Al
Il Administrations not using Al

IRELANI’

24 EU Member States’ (89%) tax
administration make use of machine-learning
regularly.

In VAT and customs, 27 Member States
(100%) leverage machine learning
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In OECD, 80% of tax admin use ML and 90%
report to use Bl tools.
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The functional taxonomy of Al tax tools
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Summary

t%l Al system: machine-based systems operating with varying degree of
ao autonomy to predict or generate output

O : : : :
: rules in problem-solvin ration
@ Algorithm: process or set of rules in problem-so g operations

a_a Model: set of assumptions about probability distribution in a dataset
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