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Advanced Certification in Al in Tax Law (France)

Advanced Tax Analytics

Artificial Intelligence in tax law refers to the set of computational techniques that enable machines to
perform tasks traditionally requiring human intelligence, such as reasoning, learning, and problem solving.
In the context of French tax analytics, Al is applied to process massive volumes of fiscal data, detect
compliance anomalies, and support strategic tax planning. The core sub-fields that underpin these
applications include machine learning, deep learning, and natural language processing (NLP).
Understanding each of these components is essential for leveraging Al effectively within the French tax
environment.

Machine Learning is a subset of Al that focuses on algorithms that improve automatically through
experience. The primary categories are supervised learning, unsupervised learning, and reinforcement
learning. In tax analytics, supervised learning is frequently used to predict the likelihood of a tax audit based
on historical audit outcomes. An example would be training a classification model on a dataset containing
corporate tax returns, where the target variable indicates whether the return was audited (label = "yes") or
not (label = "no”). The model learns patterns that distinguish audited returns, such as unusually high
deductions or irregular timing of revenue recognition.

Unsupervised learning does not rely on labeled outcomes. Instead, it discovers hidden structures within
data. Clustering techniques, such as K-means or hierarchical clustering, can group taxpayers with similar risk
profiles. For instance, a tax authority might cluster multinational enterprises based on their transfer-pricing
documentation, geographic profit allocation, and effective tax rate. The resulting clusters help identify
outliers that merit deeper review.

Reinforcement learning models an agent that learns optimal actions through trial and error, receiving
rewards for desirable outcomes. While still emerging in tax compliance, reinforcement learning can be
employed to optimize audit resource allocation. An agent could simulate different audit schedules,
receiving a reward proportional to the amount of additional tax collected while minimizing operational
costs.

Deep Learning extends machine learning by employing artificial neural networks with multiple hidden
layers. Convolutional neural networks (CNNs) excel at image recognition, while recurrent neural networks
(RNNs) and transformer models are adept at processing sequential data such as text. In French tax law,
deep learning is especially valuable for parsing unstructured documents like tax rulings, audit reports, and
corporate disclosures. A transformer-based NLP model can extract entities such as “taxable income,”
"deduction amount,” and “tax credit” from a PDF of a company’s annual tax filing, converting them into
structured data for downstream analysis.

Natural Language Processing (NLP) enables computers to understand, interpret, and generate human
language. Key NLP tasks relevant to tax analytics include named entity recognition (NER), sentiment
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analysis, and text summarization. NER can automatically identify legal references (e.G., “Article 210-0 of the
CGI") within legislative texts, while sentiment analysis can gauge the tone of tax authority communications
to anticipate enforcement trends. Text summarization can condense lengthy tax opinions into concise briefs
for tax advisors.

Tax Ontology is a formal representation of tax concepts, relationships, and rules. It provides a semantic
backbone for Al systems, ensuring that terms such as “tax base,” “tax credit,” and “deduction” are
consistently interpreted. In France, an ontology may incorporate the Code Général des Impots (CGl),
European directives, and OECD guidelines. By mapping raw data to ontology concepts, Al models can

reason about tax obligations across jurisdictions. For example, linking a company’s “R&D expense” to the
French “CIR" (Crédit d'Impot Recherche) concept enables automated eligibility checks.

Knowledge Graph builds upon ontologies by connecting entities and relationships into a graph structure. A
tax knowledge graph might link a taxpayer to its subsidiaries, the jurisdictions in which they operate, the
applicable tax treaties, and the specific tax rates. Graph analytics can then identify indirect exposure to
high-tax jurisdictions or uncover hidden chains of value-added services that affect VAT liability. A practical
application is the detection of “circular invoicing” schemes, where goods are invoiced through a loop of
entities to artificially inflate VAT input credits.

Data Ingestion describes the process of acquiring raw tax data from various sources. In France, data sources
include the Déclaration Sociale Nominative (DSN), electronic VAT filings, payroll systems, and corporate
accounting software. Modern tax analytics pipelines often employ APIs to pull data in near real-time. A
challenge is ensuring that ingestion pipelines respect the General Data Protection Regulation (GDPR)
requirements for consent and data minimisation, especially when handling employee-level payroll data.

Data Normalisation transforms heterogeneous data into a common format. French tax data may be
expressed in euros, French accounting standards (Plan Comptable Général), or EU-wide tax reporting
formats such as SAF-T. Normalisation includes converting fiscal periods to a uniform calendar, standardising
decimal separators, and mapping tax codes to a unified taxonomy. Without rigorous normalisation, Al
models can misinterpret values, leading to false risk signals.

Data Lineage tracks the origin and transformation history of each data element. In a tax analytics
environment, lineage records answer questions such as "Which source file contributed to the effective tax
rate calculated for Company X in 2023?" Maintaining lineage is critical for auditability and regulatory
compliance. It also supports model debugging when unexpected predictions arise.

Data Governance encompasses policies, procedures, and controls that ensure data quality, security, and
ethical use. For French tax analytics, governance must reconcile the need for detailed financial data with
stringent privacy rules. Key governance components include data stewardship (assigning owners for each
data domain), data quality metrics (completeness, accuracy, timeliness), and access controls (role-based
permissions). An example of a governance challenge is balancing the tax authority's demand for granular
transaction data with the company’s obligation to protect trade secrets.

Tax Compliance refers to the fulfilment of statutory tax obligations, such as filing returns, paying due
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amounts, and maintaining supporting documentation. Al can automate compliance checks by comparing
reported figures against expected values derived from the knowledge graph. For instance, a compliance
engine could flag a discrepancy where the reported French corporate tax credit exceeds the maximum
allowed under Article 210-0 of the CGI.

Tax Risk is the probability that a taxpayer will incur additional tax liabilities, penalties, or interest due to
non-compliance. Risk models typically combine quantitative indicators (e.G., High effective tax rates,
frequent amendments) with qualitative factors (e.G., Complex corporate structures). In practice, a risk
scoring system assigns each taxpayer a numeric risk score, which drives the prioritisation of audit resources.
The score may be visualised on a heat map showing concentrations of high-risk entities across sectors.

Transfer Pricing involves the pricing of intra-group transactions to allocate profits among jurisdictions.
French tax law requires documentation that aligns with OECD Transfer Pricing Guidelines. Al assists by
analysing intercompany invoices, identifying deviations from arm-length ranges, and suggesting
adjustments. A deep-learning model trained on a large corpus of transfer-pricing reports can predict the
"arm-length range” for a given service, flagging outlier margins for review.

BEPS (Base Erosion and Profit Shifting) is an OECD initiative targeting tax avoidance strategies that exploit
gaps in international tax rules. The French implementation of BEPS includes the “tax transparency”
obligations and the “anti-abuse” rule in Article 210-0. Al tools can monitor cross-border profit shifts by
integrating financial data with geopolitical risk indicators, thus supporting BEPS compliance.

Digital Services Tax (DST) is a unilateral tax levied on revenues generated by digital platforms. France
introduced a 3% DST on qualifying digital services. Al can calculate DST liability by extracting relevant
revenue streams from a company’s ERP system, applying the statutory rate, and reconciling the result with
the corporate income tax return.

VAT (Value-Added Tax) is a consumption tax applied at each stage of the supply chain. The French VAT
regime includes multiple rates (standard 20 %, reduced 5.5 %, Super-reduced 2.1%). Al-driven VAT analytics
can automatically reconcile input-tax claims with sales invoices, detect mismatched tax codes, and flag
potential fraud such as “carousel fraud.” A practical example is using anomaly detection to identify sudden
spikes in reclaimed VAT that deviate from historical patterns.

Corporate Income Tax (CIT) is levied on the net profit of French resident corporations. The current statutory
rate is 25% (as of 2024). Al can project CIT liability by integrating profit and loss data, applying deductible
expense rules, and simulating the impact of tax credits. Scenario analysis can illustrate how changes in R&D
investment affect the CIR (research tax credit) and overall CIT.

Tax Base defines the value on which a tax is calculated. For CIT, the tax base is taxable profit after
adjustments. Al models must correctly identify adjustments such as non-deductible expenses, deferred tax
assets, and tax-exempt income. Mis-identifying the tax base leads to under- or over-payment, exposing the
taxpayer to penalties.

Tax Credit reduces the amount of tax payable. In France, the CIR and the ClI (Crédit d'Impdt Innovation) are
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prominent credits. Al can verify eligibility by cross-checking project descriptions, expense categories, and
R&D personnel hours against the criteria defined in the CGI. An example of a challenge is reconciling the
credit calculation across multiple fiscal years when the underlying project spans several periods.

Tax Deduction reduces taxable income rather than tax payable. Common deductions include charitable
contributions, interest expense, and depreciation. Al-enabled deduction validation involves mapping
expense line items to the appropriate deduction categories, applying limits (e.G., 5% Of revenue for
charitable donations), and flagging excesses.

Tax Audit is a formal examination of a taxpayer's records by the tax administration. Al can assist auditors by
pre-screening dossiers, highlighting high-risk items, and suggesting audit questions. For instance, an audit
tool may surface a pattern of “round-number” figures in expense reports, a classic indicator of manual
manipulation.

Tax Evasion denotes illegal concealment of taxable activity. Al can uncover evasion schemes by analysing

transaction networks for hidden relationships, using graph analytics to detect “shell-company” structures

that lack economic substance. A case study involves detecting a “round-trip” transaction where goods are
sold and repurchased at the same price, creating artificial deductions.

Tax Avoidance involves legal strategies to minimise tax liability. While lawful, aggressive avoidance may
attract scrutiny under anti-abuse provisions. Al risk models incorporate avoidance indicators such as
excessive reliance on tax havens, rapid profit shifting, and the use of “hybrid instruments.” The challenge lies
in distinguishing legitimate tax planning from abusive schemes, which often requires nuanced legal
interpretation.

Tax Planning is the proactive arrangement of transactions to achieve optimal tax outcomes. Al-driven
planning tools simulate multiple structuring options, assess their impact on CIT, VAT, and DST, and
recommend the most tax-efficient configuration. For example, a multinational may evaluate the benefit of
establishing a French R&D centre versus locating the activity in a low-tax jurisdiction, with the Al model
quantifying the net after-tax cash flow in each scenario.

Tax Authority in France is primarily the Direction Générale des Finances Publiques (DGFiP). The authority’s
digital platforms, such as impots.Gouv.Fr, provide APIs for electronic filing. Al solutions must integrate with
these APIs, respecting authentication protocols (OAuth2) and ensuring data integrity. A practical integration
challenge is handling the asynchronous nature of batch submissions, where the authority provides a receipt
number that must be reconciled with the taxpayer's internal records.

Tax Reporting encompasses the submission of statutory returns, disclosures, and supporting documents.
Modern reporting increasingly adopts XBRL (eXtensible Business Reporting Language) for structured data
exchange. Al can auto-generate XBRL filings by mapping internal financial statements to the required
taxonomy, reducing manual effort and error rates.

E-Filing is the electronic submission of tax returns. In France, e-filing is mandatory for corporations above
certain thresholds. Al-enabled e-filing platforms can pre-populate fields, validate data against business
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rules, and provide real-time feedback on inconsistencies. For instance, the platform may highlight that the
declared VAT credit exceeds the maximum allowable under the “deduction limit” rule.

API (Application Programming Interface) is a set of protocols that enable software components to
communicate. Tax analytics platforms expose RESTful APIs for data ingestion, model inference, and results
export. Secure APl design must incorporate encryption (TLS), rate limiting, and audit logging to comply with
GDPR and French data-protection standards.

Tax Data Lake is a centralized repository that stores raw and processed tax data in its native format. It allows
flexible querying and supports both structured (e.G., CSV, relational tables) and unstructured (e.G., PDFs,
emails) data. A data lake built on cloud storage (e.G., Azure Blob, AWS S3) can scale to petabyte volumes,
accommodating the extensive datasets required for national-level tax analytics. However, governance
challenges include enforcing data retention policies and preventing unauthorised access.

ETL (Extract, Transform, Load) pipelines move data from source systems into analytical stores. In tax
analytics, the “Extract” stage pulls data from ERP systems, payroll providers, and external registries.
“Transform” includes cleansing, enrichment, and mapping to the tax ontology. “Load” writes the refined data
into a data warehouse or data lake for model training. Modern ETL tools support incremental loads,
reducing the latency between transaction capture and analytics.

Data Warehouse stores curated, relational data optimized for query performance. A tax data warehouse may
contain dimension tables for “Taxpayer,” “Fiscal Year,” and “Tax Type,” and fact tables for “Tax Liability” and
“Tax Payments.” Star-schema design facilitates fast aggregation of tax metrics, such as total CIT across
sectors. The trade-off is that warehouses require more upfront schema design compared to flexible data
lakes.

Predictive Analytics uses statistical techniques and machine learning to forecast future outcomes. In French
tax contexts, predictive models estimate the probability of audit, the amount of additional tax due under a
scenario, or the impact of legislative changes on revenue. A typical workflow includes feature engineering,
model training, validation, and deployment. Predictive accuracy is measured using metrics like AUC-ROC for
classification tasks and RMSE for regression tasks.

Anomaly Detection identifies observations that deviate markedly from expected patterns. Techniques range
from simple rule-based thresholds (e.G., VAT reclaimed > 150 % of prior year) to advanced unsupervised

models such as isolation forests. Anomaly detection is valuable for fraud detection, as it can surface hidden
schemes like "missing-invoice” fraud, where a company deliberately omits invoices to reduce VAT input tax.

Clustering groups similar data points without pre-defined labels. In tax analytics, clustering can segment
taxpayers by risk profile, industry, or geographic exposure. For example, K-means clustering might reveal a
cluster of high-tech firms with high R&D expense ratios, indicating a potential pool for targeted tax credit
verification.

Classification assigns categorical labels to observations. A binary classifier may predict “audit required” vs.
“No audit.” Multi-class classifiers can differentiate among “low,” “medium,” and “high” risk categories.
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Feature importance analysis helps tax professionals understand which variables drive the classification,
supporting transparent decision-making.

Regression predicts continuous outcomes, such as the amount of tax under-payment. Linear regression,
ridge regression, and gradient-boosted trees are common algorithms. In a French corporate tax scenario,
regression can estimate the expected CIT based on revenue, depreciation schedules, and R&D spending,
allowing the taxpayer to benchmark actual payments against the model's forecast.

Feature Engineering transforms raw data into informative variables for modeling. In tax analytics, features
may include “effective tax rate,” “ratio of deductible expenses to revenue,” “frequency of amendment
filings,” and "average days to payment.” Domain expertise is crucial to create features that reflect
tax-specific behaviors, such as “use of thin-capitalisation structures” captured by the debt-to-equity ratio.

Target Variable is the outcome the model learns to predict. For audit risk models, the target might be a
binary indicator of whether a taxpayer was selected for audit in the previous year. Choosing an appropriate
target is critical; a mis-aligned target can produce models that optimise for the wrong business objective.

Label is synonymous with target variable in supervised learning contexts. In a classification dataset for tax
fraud detection, labels could be “fraudulent” or “legitimate.” Accurate labeling requires reliable ground
truth, often derived from historical audit outcomes or confirmed fraud cases.

Training Set contains examples used to fit the model. It should be representative of the population and
include a balanced mix of classes. In tax analytics, the training set may consist of several thousand corporate
tax filings, each annotated with audit outcomes.

Validation Set is used to tune hyperparameters and prevent overfitting. The validation set provides an
unbiased estimate of model performance during development. A common practice is to reserve 20 % of the
data for validation while training on the remaining 80 %.

Test Set evaluates the final model on unseen data, providing an estimate of real-world performance. In tax
analytics, the test set could be the most recent fiscal year's filings, ensuring the model generalises to current
reporting practices.

Overfitting occurs when a model captures noise rather than the underlying pattern, leading to poor
performance on new data. Regularisation techniques (e.G., L1, L2 penalties) and cross-validation help
mitigate overfitting. In tax risk modeling, overfitting may manifest as a model that perfectly predicts past
audits but fails to identify emerging risk factors.

Underfitting happens when a model is too simple to capture the complexity of the data. Symptoms include
low training accuracy and high bias. Increasing model capacity (e.G., Deeper trees, more neural network
layers) or adding relevant features can address underfitting.

Cross-Validation partitions data into multiple folds, training on subsets and validating on the remaining
fold. K-fold cross-validation (commonly k =5 or 10) provides robust performance estimates. For tax datasets
with temporal dependencies, a time-series split may be more appropriate to preserve chronological order.
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Hyperparameter Tuning optimises algorithm settings such as learning rate, tree depth, or number of hidden
units. Grid search, random search, and Bayesian optimisation are typical approaches. Automated
hyperparameter optimisation can accelerate model development but must be constrained to avoid
excessive computational cost.

Model Interpretability is the ability to understand how a model arrives at its predictions. In tax contexts,
interpretability is essential for regulatory compliance and stakeholder trust. Techniques such as SHAP
(SHapley Additive exPlanations) and LIME (Local Interpretable Model-agnostic Explanations) provide local
and global explanations. For example, a SHAP plot may show that “high deductible expenses” contributed
positively to a high-risk score.

Explainable Al (XAl) extends interpretability to provide transparent, legally defensible reasoning. French tax
regulators may require that automated decisions be explainable under the “right to explanation” principle
of GDPR. XAl tools generate human-readable narratives such as “Your VAT refund was reduced because the
ratio of reclaimed VAT to sales exceeded the statutory threshold.”

Bias in Al models refers to systematic errors that favour or disadvantage certain groups. In tax analytics, bias
can arise from historical data that over-represents certain industries, leading to skewed risk scores.
Detecting bias involves statistical tests (e.G., Disparate impact analysis) and monitoring fairness metrics
across protected attributes like company size or region.

Fairness aims to mitigate bias, ensuring equitable treatment of all taxpayers. Techniques include
re-sampling, re-weighting, and adversarial debiasing. A fairness audit may reveal that small-to-medium
enterprises (SMEs) receive higher audit risk scores due to under-representation in the training data,
prompting corrective actions.

Data Privacy governs the lawful handling of personal data. The GDPR imposes obligations such as purpose
limitation, data minimisation, and the right to erasure. Tax analytics platforms must implement
privacy-by-design, anonymising employee-level payroll data before feeding it into machine-learning
pipelines. Pseudonymisation replaces direct identifiers with random tokens while preserving analytical
utility.

GDPR (General Data Protection Regulation) is the EU framework that regulates personal data processing.
French tax analytics must comply with GDPR articles on lawful basis (e.G., Legitimate interest for fraud
detection), data subject rights, and breach notification. Non-compliance can result in hefty fines and
reputational damage.

Pseudonymisation reduces identification risk by separating personal identifiers from the data. In a payroll
risk model, employee names may be replaced with hashed IDs, allowing the model to learn patterns without
exposing individual identities. However, pseudonymised data remains subject to GDPR if re-identification is
possible.

Encryption secures data at rest and in transit. Strong encryption (AES-256) protects tax data stored in cloud
data lakes, while TLS protects APl communications. Key management policies must align with French
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national security requirements for sensitive fiscal data.

Blockchain provides a tamper-evident ledger for recording transactions. In tax administration, blockchain
can be used to issue immutable digital receipts for VAT, facilitating real-time verification by the tax
authority. Smart contracts can automatically calculate and remit withholding tax on cross-border payments.

Smart Contracts are self-executing agreements encoded on a blockchain. For French payroll, a smart
contract could trigger the automatic deduction of social contributions and generate the corresponding DSN
filing, reducing manual effort and error.

Tax Automation refers to the use of software robots to perform repetitive tax tasks. Robotic Process
Automation (RPA) bots can download bank statements, map transactions to tax categories, and populate
tax forms. Combining RPA with Al (cognitive automation) enables bots to handle unstructured inputs, such
as scanned invoices.

Robotic Process Automation (RPA) mimics human actions at the Ul level, interacting with legacy systems
that lack APIs. In a tax department, an RPA bot might log into the tax authority portal, upload the quarterly
VAT return, and capture the acknowledgement receipt. Challenges include maintaining bots when Ul
changes occur and ensuring audit trails for compliance.

Tax Chatbot leverages NLP to answer taxpayer queries in real time. A chatbot integrated with the French tax
portal can guide users through filing steps, clarify eligibility for the CIR, and provide status updates on
submitted returns. Effective chatbots require domain-specific training data and continuous monitoring to
avoid misinformation.

Virtual Assistant extends chatbot capabilities with proactive alerts. For example, a virtual assistant can notify
a tax manager when a new EU directive affecting cross-border VAT becomes effective, recommending
required changes to the compliance process.

Tax Advisory combines legal expertise with data-driven insights. Al-enhanced advisory tools can simulate
the tax impact of proposed transactions, compare alternative structures, and present the results in an
interactive dashboard. Advisors can explore “what-if" scenarios, such as varying the location of intangible
assets, to optimise the overall tax position.

Scenario Analysis evaluates the outcomes of different future states. In French tax planning, scenario analysis
may assess the effect of a legislative amendment (e.G., Reduction of the corporate tax rate) on the net cash

flow of a multinational. Al models generate quantitative estimates for each scenario, enabling data-backed

decision making.

Stress Testing applies extreme but plausible shocks to assess resilience. For tax risk, stress testing could
model a sudden increase in audit intensity or a rapid change in the effective tax rate due to a fiscal stimulus.
The results inform contingency planning and capital allocation for tax contingencies.

Sensitivity Analysis measures how changes in input variables affect outputs. In a CIT model, sensitivity
analysis might reveal that a 1% increase in R&D expenditure reduces the tax liability by €200,000,
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highlighting high-leverage levers for tax optimisation.

Monte Carlo Simulation generates a large number of random draws from probability distributions to
estimate outcome ranges. For French tax forecasting, Monte Carlo can model the uncertainty in future
revenue, expense, and tax-credit utilisation, producing a distribution of possible tax liabilities rather than a
single point estimate.

Risk Scoring aggregates multiple risk indicators into a single numeric value. A risk-scoring algorithm may
combine factors such as “high-value cross-border transactions,” “frequent amendments,” and “low
compliance history,” weighting each according to regulatory priorities. The resulting score determines audit
prioritisation.

Scoring Models are statistical or machine-learning models that output risk scores. Logistic regression,
gradient-boosted trees, and neural networks are common choices. Model calibration aligns predicted
probabilities with observed frequencies, ensuring that a risk score of 0.8 Truly reflects an 80 % chance of
audit.

Compliance Score measures a taxpayer's adherence to filing deadlines, data quality, and regulatory
requirements. Al can calculate compliance scores by analysing the timeliness of filings, the completeness of
supporting documentation, and the presence of data anomalies. A low compliance score may trigger
remedial actions.

Audit Trail records the sequence of actions taken on a dataset or model. In tax analytics, an audit trail
captures data ingestion timestamps, transformation steps, model version used, and prediction outcomes.
Maintaining a robust audit trail satisfies regulatory demands for transparency and reproducibility.

Version Control tracks changes to code, configuration, and data schemas. Tools such as Git enable
collaborative development of tax analytics pipelines, ensuring that every modification is documented and
reversible. Version control also supports model governance by linking each model version to the exact code
and data used.

Model Governance establishes policies for model lifecycle management, including development, validation,
deployment, monitoring, and retirement. For French tax authorities, model governance must address
regulatory constraints, ethical considerations, and documentation standards. A governance framework
defines roles (data scientist, model risk officer), approval workflows, and performance monitoring
thresholds.

Model Lifecycle encompasses all stages from concept to decommission. The typical phases are: Problem
definition, data collection, model building, validation, deployment, monitoring, and retirement. Each phase
has deliverables (e.G., Data dictionary, validation report) that must be archived for audit purposes.

Model Deployment moves a trained model into a production environment where it can generate
predictions on live data. Deployment options include batch scoring (periodic risk batch jobs) and real-time
inference (API-driven scoring). Containerisation with Docker and orchestration with Kubernetes facilitate
scalable, isolated deployments.

Read online: https://certificates.Isba.org.uk/guides/3921622/advanced- London School of Business and Administration - 22 Jun 2026
tax-analytics



5, LSBA

LONDON SCHOOL OF BUSINESS
AND ADMINISTRATION

Cl/CD (Continuous Integration/Continuous Deployment) automates the building, testing, and releasing of
software components. In tax analytics, Cl/CD pipelines can automatically run unit tests on data
preprocessing scripts, execute model validation notebooks, and push the latest model container to a
staging environment after passing all quality gates.

MLOps extends CI/CD practices to machine-learning workflows, integrating data versioning, experiment
tracking, and model monitoring. Platforms such as MLflow or Azure ML provide end-to-end MLOps
capabilities, ensuring reproducibility of tax risk models and facilitating collaboration among data scientists,
tax experts, and IT operations.

Cloud Computing delivers on-demand compute and storage resources over the internet. Public-cloud
providers (AWS, Azure, Google Cloud) offer services tailored for Al, such as managed Spark clusters,
serverless functions, and GPU instances for deep-learning training. French tax organisations must consider
data-sovereignty rules that require certain data to reside within the EU or French territory.

SaaS (Software as a Service) delivers applications over the web without the need for on-premise installation.
Tax compliance platforms offered as Saa$S provide built-in Al modules for VAT reconciliation, CIT estimation,
and audit risk scoring. Benefits include rapid deployment and automatic updates, while challenges involve
data residency and vendor lock-in.

laaS (Infrastructure as a Service) supplies virtualised hardware resources, allowing organisations to build
custom tax analytics solutions on top of raw compute, storage, and networking. laaS offers flexibility for
bespoke model development but requires greater expertise in security and configuration management.

PaaS (Platform as a Service) provides a managed environment for developing and running applications.
PaaS offerings such as Azure Synapse or Google BigQuery simplify data warehousing and analytics, enabling
tax analysts to focus on model logic rather than infrastructure.

Edge Computing processes data close to its source, reducing latency and bandwidth usage. In a distributed
tax-collection scenario, edge devices could perform preliminary VAT validation on point-of-sale terminals
before transmitting aggregated results to the central tax authority.

Data Sovereignty mandates that data be stored and processed within a specific jurisdiction. French
regulations may require that sensitive fiscal data remain on servers located in France or the EU. Compliance
with data-sovereignty constraints influences cloud-provider selection and architecture design, often leading
to hybrid-cloud solutions that combine on-premise storage with cloud analytics.

French Tax Code (Code Général des Impdts — CGl) is the primary legislative source governing French
taxation. Al systems that interpret the CGl must be able to parse the hierarchical structure of articles,
sections, and annexes. For example, Article 210-0 defines the corporate tax base, while Article 244 quater-B
outlines the eligibility criteria for the CIR.

OECD Guidelines provide international standards for transfer pricing, BEPS, and tax transparency. Al models
that assess cross-border transactions need to incorporate the OECD Arm'’s Length Principle, ensuring that
intra-group pricing aligns with market comparables. Failure to do so may trigger adjustment penalties
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under French anti-avoidance rules.

FATCA (Foreign Account Tax Compliance Act) and CRS (Common Reporting Standard) are reporting regimes
that require financial institutions to disclose account information to tax authorities. In France, the DGFiP
receives CRS data to identify offshore assets held by French taxpayers. Al can cross-reference CRS filings
with domestic declarations to detect under-reporting.

Tax Data Sources span internal and external origins. Internal sources include ERP modules (finance,
procurement), payroll systems, and document management repositories. External sources encompass public
registers (Infogreffe), customs data, and third-party datasets such as credit-risk scores. Effective integration
demands a robust data-mapping strategy to align source fields with the tax ontology.

Public Registers provide legally required information about companies, such as incorporation details, share
capital, and director identities. In France, the Registre du Commerce et des Sociétés (RCS) is a key register.
Al can automatically harvest RCS data, enrich the knowledge graph, and flag inconsistencies between
declared and official corporate structures.

Fiscal Data refers to the actual amounts reported to the tax authority, including taxable income, tax
payments, and penalties. High-quality fiscal data is essential for accurate risk modeling. Challenges include
reconciling data from multiple fiscal years, handling amendments, and dealing with legacy formats (e.G.,
COBOL-generated files).

Payroll Data contains employee compensation, social contributions, and withholding tax information. In
France, payroll data must be reported via the DSN. Al can analyse payroll trends to detect anomalies such as
unusually high bonus payments that may affect the CIT base or trigger additional social-security
contributions.

Invoicing Data captures sales and purchase transactions, including VAT details. Structured invoicing
standards such as Factur-X provide machine-readable XML alongside PDF. Al can ingest Factur-X files,
validate VAT codes, and perform automatic input-tax recovery, reducing manual reconciliation effort.

Transaction Data encompasses all financial movements, from bank transfers to intercompany loans.
Transaction data is a rich source for detecting transfer-pricing manipulation and circular invoicing schemes.
Graph-based analytics can trace money flows across entities, exposing hidden profit-shifting pathways.

Big Data denotes datasets that exceed the capacity of traditional relational databases, characterised by the
three V's: Volume, velocity, and variety. Tax analytics leverages big-data technologies such as Hadoop and
Spark to process petabytes of fiscal records, enabling nationwide risk profiling.

Data Mesh is an architectural paradigm that treats data as a product owned by domain teams. In a
tax-analytics context, each business unit (e.G., VAT, CIT, payroll) may own its data domain, exposing curated
data products via APIs. Data mesh promotes decentralised governance while maintaining a unified
analytical layer.

Data Catalog is a metadata repository that inventories data assets, their lineage, and usage policies. A tax
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data catalog helps analysts discover available datasets, understand data quality metrics, and enforce access
controls. Integration with data-governance tools ensures that only authorised users can query sensitive
fiscal data.

Metadata describes data attributes such as column names, data types, and business definitions. Rich
metadata enables automated data profiling, validation, and impact analysis when schema changes occur. In
tax analytics, metadata may also capture regulatory references, linking a column to a specific CGl article.

Taxonomy is a hierarchical classification of tax concepts. A well-designed taxonomy facilitates data tagging,
search, and aggregation. For example, a taxonomy may organise "Tax Type" into “"Corporate Income Tax,"
"VAT,” “Payroll Tax,” and “Excise,” each with sub-categories for specific regimes.

Ontology extends taxonomy by defining relationships (e.G., “Is-subsumed-by,” “has-dependency”).
Ontologies enable reasoning engines to infer implicit facts, such as deducing that a “tax credit” reduces the
“tax payable” amount. In Al, ontologies support semantic search and improve the precision of NLP entity
extraction.
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