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XTRACTIS vs OPEN-SOURCE Al

KNOWLEDGE-BASED MODELS vs OPAQUE "BLACK-BOX" MODELS

Among the open-source Al techniques
and nonlinear Data-Driven Modeling
techniques, XTRACTIS has 3 Machine
Learning challengers: Neural Network,
Boosted Tree, and Random Forest.

Boosted Tree

Neural Network (Deep Learning)
Bayesian Network
Despite their widespread use in Kernel Support Vector Machine
predictive modeling of CPPs, these
techniques produce opaque models
whose stability* cannot be formally

proved.

Random Forest

Conversely, XTRACTIS knowledge-
based models are natively intelligible
and formally stable due to the
theoretical foundations of our
algorithms.

XTRACTIS’ DNA

+
Collective & Evolutionary

In addition, their robustness™ is at Inductive Reasoning

least equivalent to that of the models
obtained from other Al techniques.

INTELLIGIBILITY is more than EXPLAINABILITY

An INTELLIGIBLE model is a model composed of a finite number
of pieces of knowledge: it is fully transparent. We can therefore
understand the entire internal logic of its predictive reasoning
for the infinity of possible cases.

An EXPLAINABLE model is a model whose decision can be locally
justified for a specific case of prediction. It can be an opaque
model. Open-source Al approaches typically rely on post-hoc
explainability techniques (e.g., LIME) to justify individual decisions
produced by their opaque models.

An intelligible model is necessarily explainable, but the inverse
statement is false.

Because they are intelligible, XTRACTIS models are systematically
explainable without approximation or post-hoc justification.

Governing Existing Opaque Decision Systems

XTRACTIS is not limited to generating new decision models.
It can also be used as a governance and certification tool for
existing opaque Al systems.

By reverse-engineering their effective behavior, XTRACTIS
makes it possible to:

Understand their hidden decision logic

Identify their algorithmic biases or discriminations

Transform them into intelligible models suitable for audit and
certification

Redesign legacy or obsolete models, even when original
datasets are unavailable

Comply with the new regulation relating to the deployment of
high-risk Al applications

XTRACTIS, the Reasoning Al for Trusted Decisions by design

Robustness

Augmented Fuzzy Cognitive Al

Theory of Fuzzy Relations of order N

Intelligibility

(for CPP)

Logistic Regression

CART Decision Tree
Binary Expert System
Fuzzy Expert System

Support Vector Machine

Nonlinearity

.—LPartiaI Least Squares

Did you know?

*The model's formal stability is the mathematical
demonstration of its intrinsic stability: a slight
variation in the model's input will not cause a
substantial variation in its output.

** The model's robustness refers to its predictive
performance or ability to make correct predictions
for unknown situations (cases that are not part of
the training set), or for noisy situations. Not to be
confused with the descriptive performance, which
is its ability to make correct predictions for known
situations.

LEGAL FRAMEWORK

The more complex and critical the Al
application, the riskier the deployment
of opaque models!

An Al-based decision system provider is
legally liable to its users and clients for its
decisions, as required by new regulations:

& [EU] Al Act (Feb. 2025)

& [WHO] Ethics and Governance of Al for
Health, 3rd Guiding Principle (Jun. 2021)

& [FR] Traffic Laws - Regulation on
Autonomous Vehicles (Jun. 2021)

& [FR] Law on Bioethics, Art. 17 (Aug. 2021)
& [EU] Digital Services Act (Apr. 2022)

Polynomial Regression
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Licenses accessible remotely are available in PaaS on the Client’s hardware
or on proprietary secure servers hosted by EU host. This PaaS can be private
for the Client.

Depending on your preferred mode of use, we offer XTRACTIS-compliant
dedicated servers for purchase or rental.

STANDARD LICENSES
0832 on Station
on Server @ XTRACTIS® XTRACTIS® @ XTRACTIS® @ XTRACTIS’ XTRACTIS®
PREDICT OPTIMIZE REVEAL REVEAL CDU OPTIMIZE CDU
032 Local 02 Local 02 Local

m Yearly Packs of 31 or 366 consecutive days = Packs of 1 or 31 days?
Access = , 4 = . . - 4 4
- Remote (PaaS'/Client site) Remote (PaaS'/Client site) Remote (PaaS'/Client site)
0S (64-hit) Windows 10+ Pro / Server Windows 10+ Pro / Server Windows Server

Induction Speed? A 063 1.1 Tflops (24) 12.1 to Nx41.5 Tflops
(and ber of = x
(and max rumber o 1.1107.1 Tflops (24t0144) | (25610 Nx960)
03 1 08 Multi (max 4) )
Inst 5 — . - , Multi (4 to Nx16
nstances Multi® Multi (max 4) ulti {410 N16)
Users (simultaneous) 1/ Multi-users® Multi-users® Multi-users®
Minimum System =l = -
Requirements 2 physical cores, 8 Go RAM 12 physical cores, 128 Go RAM 128 physical cores, 128 Go RAM

REVEAL CDU:

UCIUNCEUURELE ¢ 4300 /year  €21,500 /year | €80,890 / year e ot/ T read obot day

excluding VAT)

G

! Platform as a Service (Secure Dedicated Cloud on Servers or Virtual Machines + licenses + licenses administration). VM is more flexible to use than dedicated
physical servers, but the computing performance is less optimal. Rental or purchase of the hardware is additional.

2 CDU: by Counting Days of Use, counted per hour started. The license duration is equal to 2 x Number of days acquired.

3 Maximum theoretical speed in Tflops FP64 = 10'? Floating Operations per second, Floating-Point 64-bit. This speed is given as an indication as it depends on
the corresponding CPU available on the market.

4Instances share the maximum number of robots and threads, and the maximum speed subscribed.

51 instance + extra additional instance(s).

6 The users share the instances, robots, and threads. Windows Server and CAL RDS/USER licenses are additional.

7 For information purposes. Only a commercial offer issued by IDAGRAI LABS will be binding on IDAGRAI LABS. For more details, please contact a sales representative.

PREDICT LICENSES FOR INTEGRATION

For end-use integration, 3 types of licenses offer real-time computing of predictions at very high frequency.

© Embedded Apps

Models are delivered under C source code and are
memory & instruction-optimized for compilation by
the Client according to the end-use platform.

© Integrated Apps © Web Service

Models are ready to use by an external
program through an API (C++, Java,
Python).

Models are called by a remote program
(code accessible via a SOAP-type web
protocol).

They work with the XTRACTIS PREDICT API
robot (temporary licenses).

They work with the XTRACTIS PREDICT EMBEDDED
robot (long-term licenses). This module does not
deliver Explainability Reports.

They work with the XTRACTIS PREDICT
WEBSERVICE robot (temporary
licenses).
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HIGH-LEVEL SERVICE & SUPPORT

- 4

Proof of Value & Pilot Project
Evaluate XTRACTIS on your data

Depending on the selected problem, we mobilize our
resources to show you either the obtained performances
(PoV) or the full models (Pilot Project). In the latter case,

the models become your IP.

2

Training & Workshops

Master the latest advances in Al

We teach you the fundamentals of the XTRACTIS
Augmented Fuzzy Cognitive Al and its differences with
standard predictive Machine Learning techniques.
You will also learn to use XTRACTIS and deploy your
models in your business processes.

Benchmarks

Evaluate the performance of XTRACTIS

We provide you with a full benchmark of XTRACTIS
against Logistic Regression, Random Forest, Boosted
Tree, and Neural Network on the same dataset, with the
same splits and number of explored strategies, and
assessed with the same objective performance criteria.

o

Coaching & Mentoring

Benefit from personalized support

Our Experts and Senior R&D Engineers provide tailored
support. We verify that your modeling problems are
posed correctly, and we analyze the data and the
obtained results with your team.

We also advise you on your Al transformation strategy.

MODELING SERVICES

An XTRACTIS modeling project can be provided through 2 options:

Proof of Value Pilot Project

XTRACTIS comprehensive Modeling

Benchmark Modeling
versus Logistic Regression, Random Forest, Boosted Tree, and/or Neural Network
with the same number of ML/induction strategies explored

Boosted Tree only

Presentation of the performances of the top-models
(XTRACTIS + Benchmark)

Presentation of the structure of the top-models
(XTRACTIS + Benchmark)

®

Document summarizing the results obtained

Top-model's number of predictors & rules.
Example of one rule.

Transfer of the Intellectual Property of the top-models
(XTRACTIS* + Benchmark)

® o

Pricing

Upon request. Depending on problem complexity.

*The use and exploitation of XTRACTIS top-models to compute predictions or to discover the most optimal solutions require an XTRACTIS REVEAL, PREDICT or OPTIMIZE license.

)

”I
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#Augmented Fuzzy Cognitive Al

XTRACTIS implements innovative mathematics based on the Theory of Fuzzy
Relations of order N [Zalila 1993].

It is the result of over 270 scientist-years of high-level R&D in fuzzy mathematics
and automatic reasoning.

This non-standard mathematics enables reasoning with continuous logics, which are
more suitable than classic binary logic for modeling complex real-world problems,
i.e., problems mixing imprecision, subjectivity, and epistemic uncertainty.

#Knowledge-Generating Al

XTRACTIS automatically discovers knowledge hidden in data. The decision systems
it produces are structured in fuzzy rules. A fuzzy rule is a fuzzy relation, i.e., a
nonlinear equation relating the causes to the effect.

XTRACTIS reveals all the knowledge synthesized from the information included in
the learning dataset. It allows professional experts to understand their processes
and to enrich their knowledge.

#Collective & Evolutionary Al

XTRACTIS robots infinitely perfect their induction (resp. abduction) strategies to
discover increasingly efficient models (resp. increasingly satisfactory solutions)
without human supervision, first in competition, then in cooperation.

#Frugal & Adaptive Al

XTRACTIS uses evenly small or big data. It manages low-quality or low-quantity
data without imputation, i.e., without introducing bias in data before processing.

When the volume of data is limited, it induces models with higher predictive capacity
than the best open-source Al techniques. The predictive capacity is also higher when
comparing the models from different techniques at iso-complexity (comparable
model structure).

XTRACTIS also offers adaptive induction: the REVEAL server(s) are used in the field
to induce new field-specific models as soon as sufficient new data is collected.
These models are then regularly updated as the data evolves.


https://xtractis.ai/wp-content/uploads/Doctorat-Z.-ZALILA-Contribution-a-une-theorie-des-relations-floues-dordre-N-1993COMP573-avec-compression.pdf

#Replicating Human Reasoning

XTRACTIS extends the three human reasoning modes in three software robots:

XTRACTIS REVEAL uses fuzzy induction to discover intelligible cause and effect
models, as human scientists do thanks to the Experimental Scientific Method.

XTRACTIS PREDICT uses fuzzy deduction for its predictive analysis, calculating
the predictions from the induced models, rationally and deterministically.

XTRACTIS OPTIMIZE uses fuzzy abduction for its prescriptive analysis, discovering
the most optimal solutions to meet a nonlinear multi-objective request, under flexible
constraints, from induced or analytical models.

#Enhancing Human Knowledge & Augmenting Experts

XTRACTIS-induced models are fully auditable by the professional expert who
confirms the correctness of the decision strategy of the Al system to be deployed.

PREDICT rationally explains each decision it delivered: its deductive reasoning
calculating each prediction is automatically recorded in a verifiable built-in report.

#Enabling Audit & Certification of Al Decision Systems

Users and experts can validate their models before pushing to end-use or audit
them before submission to certification to comply with Al regulations for high-risk
applications.

#Highlighting Biases & Deploying Ethical Transparent
Decisional Systems
REVEAL induces rules that could confirm the presence of noise included in the

reference data or could explain any conscious or unconscious bias that a decision-
making process may contain.

PREDICT refuses to deliver a prediction if it is highly uncertain of its decision
(for offline systems).




#No-Code Ready-to-Use Platform

XTRACTIS is fully accessible through an intuitive interface that requires no
programming. All functionalities, including advanced benchmarking, are operated
seamlessly without writing a single line of code.

Users do not need extensive Data Science expertise to generate, validate, and
deploy high-performance decision models.

#Scalable Induction and Abduction Speed

XTRACTIS scales seamlessly to address increasing problem complexity or to
accelerate computational throughput by deploying additional REVEAL or OPTIMIZE
reasoning robots.

The platform operates efficiently using standard CPU and RAM resources, with no
reliance on GPU infrastructure. This architecture reduces hardware constraints,
lowers operational costs, and supports a more energy-efficient computing footprint.

#Secure Dedicated PaaS Access

XTRACTIS is available as a secure Platform-as-a-Service (PaaS) environment, with
dedicated physical servers installed at one of our hosting providers.

The infrastructure ensures the highest standards of data and model security,
guaranteeing controlled access and operational integrity.

For organizations requiring full sovereignty, servers can be installed on-premises
within the client’s facilities.
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#Prediction in Real-Time

atan extremely high frequency on basic CPU: up to 7.6 million predictions per second
on an 8-core Intel i7 CPU @2.5GHz.

13

#Easy Deployment

Special licenses to exploit models via APl or embedded codes.




#Robust Models

REVEAL induces highly predictive knowledge from data, generating top-performing
decision models with accuracy levels at least equivalent to the best open-source
Al techniques.

Each induced model undergoes an intensive validation and benchmarking process,
ensuring its reliability under real-world operating conditions and its performance
against leading competing methods.

Beyond predictive strength, REVEAL enhances data integrity by detecting noise and
anomalies, identifying observations whose measured values significantly deviate
from model predictions.

#intelligible & Explainable Models

XTRACTIS-induced models are natively transparent: they are structured as
systems of fuzzy "IF..THEN" rules, operating without rule chaining and relying
exclusively on original predictor variables (no synthetic variables are introduced).

Their internal decision-making logic is accessible and understandable, enabling
every output to be clearly explained and traced across all possible cases.

#Stable Models
XTRACTIS-induced models are inherently stable.

First, every prediction is mathematically bounded within intervals determined in
advance by the structure of the rule system. Second, any slight variation in an input
variable produces a gradual and proportionate variation in the output, ensuring
smooth and controlled model behavior.

At the same time, strong nonlinearities inherent to the CPP under study are
rigorously captured and appropriately managed when required.

#Decremental Holistic Modeling

REVEAL initially considers the full set of available variables and their potential
interactions, preserving weak signals that may carry decisive information.

It then automatically eliminates non-contributing variables through a decremental
modeling process, allowing the intrinsic complexity of the CPP under study to
emerge naturally.

Because the resulting models are inherently multifactorial, each prediction for a
new case reflects a highly contextualized and personalized decision outcome.
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#General Purpose Behavioral Al

XTRACTIS is engineered for advanced nonlinear modeling of complex processes,
ranging from human / cognitive-based decision-making to the dynamics of industrial,
natural, and socio-economic systems.

The platform enables the rapid development of high-risk predictive applications across
all sectors including Finance, Banking, Insurance, Healthcare, Pharma, Biotech,
Sciences, Industry, Defense, Security, Cybersecurity, Legal, and Autonomous Systems;
and across all strategic functions, from Executive Management, HR and Marketing to
R&D and domain expertise.

H#EU-Sovereign Al

XTRACTIS features 100% French-developed, proprietary algorithms. Our core code
is entirely independent of open-source licenses and is fully ITAR-free (Benchmark
module excepted).

Assets sovereignty is guaranteed: our secure, private PaaS is hosted independently,
ensuring total immunity from the Privacy Shield, the Patriot Act, the Cloud Act, and
the Foreign Intelligence Surveillance Act.

#Compliant Al for High-Risk Applications

XTRACTIS already defines the state-of-the-art of the Al Act European regulation
relating to the deployment of high-risk Al applications and establishes even higher
requirements of intelligibility, in addition to the robustness of critical decision
systems. It also respects the WHO guiding principles for the use of Al in Health.

#Reverse Engineering Capability

Through its unique reverse engineering capability, REVEAL can decipher the underlying
decision logic of an opaque Al system by transforming it into a transparent XTRACTIS
model having an equivalent predictive performance.

This enables organizations to regain full visibility over opaque systems, assess
potential biases, and restore control over critical decision processes.

#Strategic Al

XTRACTIS is the only Al worldwide that natively discovers operational knowledge
from data without compromising predictive performance.

By combining intelligibility, robustness, and deployability, it provides its users with
decisive technological, economic, and strategic advantages, including enhanced
sovereignty over critical decision systems.
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