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Advanced Certification in AI in Tax Law (France)

Advanced Tax Analytics

Artificial Intelligence (AI)
Related terms: Machine Learning, Deep Learning, Neural Networks
Explanation: The simulation of human intelligence processes by computers, enabling systems to learn,
reason, and self‑correct. In French tax analytics, AI automates data extraction, risk scoring, and decision
support. Example: An AI engine classifies thousands of tax filings to flag anomalies. Challenges include data
privacy, model transparency, and regulatory alignment.

Algorithmic Bias
Related terms: Fairness, Discrimination, Bias Mitigation
Explanation: Systematic error that skews outcomes in favor of or against certain groups. In tax analytics,
biased training data can over‑penalize small enterprises. Practical step: Apply re‑weighting techniques to
balance representation. Challenge: Detecting hidden bias in complex models.

Apache Spark
Related terms: Distributed Computing, DataFrames, MLlib
Explanation: An open‑source engine for large‑scale data processing. Used to aggregate millions of
transaction records for VAT compliance checks. Example: Spark streaming ingests real‑time e‑commerce
sales to compute provisional tax liabilities. Challenge: Tuning cluster resources for cost‑effective
performance.

Auditing Trail
Related terms: Provenance, Log Management, Compliance
Explanation: A chronological record of data transformations and model decisions. Enables tax auditors to
verify AI‑generated assessments. Practical use: Storing model inputs, outputs, and confidence scores in
immutable logs. Challenge: Balancing traceability with GDPR‑mandated data minimisation.

Automated Transfer Pricing (ATP)
Related terms: Arm’s Length Principle, Benchmarking, Machine Learning
Explanation: AI‑driven tools that calculate inter‑company prices based on comparable market data.
Example: An ATP system suggests royalty rates for intellectual property licenses across EU subsidiaries.
Challenges include data quality, jurisdictional differences, and audit defensibility.

Baseline Model
Related terms: Reference Model, Performance Metric, Benchmark
Explanation: A simple predictive model (e.g., linear regression) used to gauge the added value of more
sophisticated AI techniques. In tax risk scoring, the baseline might predict audit likelihood using only
revenue size. Challenge: Selecting an appropriate baseline that reflects regulatory expectations.

Big Data
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Related terms: Volume, Velocity, Variety
Explanation: Extremely large datasets that exceed traditional processing capabilities. French tax authorities
handle billions of invoices annually; big‑data platforms enable pattern detection for fraud. Practical
application: Clustering transaction streams to uncover hidden networks. Challenge: Ensuring data security
and compliance with French data‑protection laws.

Business Rule Engine (BRE)
Related terms: Decision Table, Rule Repository, Inference
Explanation: Software that executes predefined tax rules without hard‑coding logic. Example: A BRE
evaluates eligibility for the “tax credit for research” based on R&D expense thresholds. Challenges involve
rule maintenance amid frequent legislative updates.

Carbon Footprint of AI
Related terms: Energy Consumption, Sustainable Computing, Green AI
Explanation: The total greenhouse‑gas emissions generated by training and deploying AI models. In tax
analytics, large language models can be energy‑intensive. Practical mitigation: Use model distillation or
cloud providers powered by renewable energy. Challenge: Quantifying emissions for compliance reporting.

Classification Model
Related terms: Logistic Regression, Random Forest, Support Vector Machine
Explanation: Predicts categorical outcomes such as “audit risk: high/medium/low”. French tax authorities
apply classification to flag potentially fraudulent VAT returns. Example: A random‑forest model assigns risk
scores based on invoice frequency and supplier diversity. Challenge: Managing class imbalance where
fraudulent cases are rare.

Compliance Automation
Related terms: RegTech, Workflow Orchestration, RPA
Explanation: The use of software robots and AI to perform routine tax filing tasks. Example: An RPA bot
extracts data from ERP systems, validates against French tax codes, and submits declarations. Challenges
include integration with legacy systems and change‑management among tax staff.

Concept Drift
Related terms: Model Retraining, Temporal Validation, Adaptive Learning
Explanation: When the statistical properties of the target variable change over time, degrading model
accuracy. In VAT fraud detection, new evasion schemes cause drift. Practical response: Implement
continuous monitoring and periodic retraining. Challenge: Detecting drift early without excessive false
alarms.

Convolutional Neural Network (CNN)
Related terms: Image Processing, Feature Extraction, Deep Learning
Explanation: A deep‑learning architecture effective for visual data. Used to read scanned receipts and
automatically extract line‑item details for tax deduction verification. Example: A CNN identifies VAT amounts
on handwritten invoices. Challenge: Obtaining enough labeled image data for training.
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Cross‑Validation
Related terms: K‑Fold, Holdout Set, Model Generalisation
Explanation: Technique to assess model performance by partitioning data into training and testing subsets
multiple times. In tax risk modelling, 5‑fold cross‑validation ensures robustness across different fiscal years.
Challenge: Maintaining temporal integrity when splitting data to avoid leakage.

Data Governance
Related terms: Stewardship, Data Quality, Policy Framework
Explanation: The overall management of data availability, usability, integrity, and security. For AI‑driven tax
analytics, governance defines who can access taxpayer data and how it may be used. Practical steps:
Establish data‑owner roles and enforce encryption. Challenge: Aligning governance with both CNIL and EU
tax regulations.

Data Lake
Related terms: Raw Storage, Schema‑On‑Read, Lakehouse
Explanation: Central repository that holds structured and unstructured data at any scale. French tax agencies
store raw XML filings, PDF invoices, and audit logs in a data lake for downstream AI processing. Example:
Querying the lake to retrieve all transactions above €10 000 for anomaly detection. Challenge: Preventing
data swamps by enforcing metadata standards.

Data Minimisation
Related terms: GDPR, Privacy‑by‑Design, Purpose Limitation
Explanation: Principle that only necessary data should be collected and retained. In AI tax analytics, models
should be trained on anonymised aggregates whenever possible. Practical measure: Strip personal
identifiers before feeding data to a clustering algorithm. Challenge: Balancing minimisation with model
performance needs.

Data Quality Assurance (DQA)
Related terms: Validation Rules, Data Profiling, Cleaning
Explanation: Processes to ensure accuracy, completeness, and consistency of tax data. Example: Automated
checks flag mismatched VAT numbers across supplier records. Challenge: Scaling DQA to the volume of
cross‑border e‑commerce transactions.

Data Scientist
Related terms: Domain Expert, Statistical Modelling, Machine Learning Engineer
Explanation: Professional who extracts insights from data using statistical and computational techniques. In
the Advanced Certification, data scientists translate tax law nuances into feature engineering. Example:
Designing a feature that captures “days between invoice issuance and payment” to predict
cash‑flow‑related tax risk. Challenge: Maintaining deep tax‑law knowledge while mastering AI tools.

Decision Tree
Related terms: Classification, Regression, Ensemble Methods
Explanation: A flowchart‑like model that splits data based on feature thresholds. French tax authorities use
decision trees to determine eligibility for reduced VAT rates on specific goods. Example: If product category
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= “books” and price Deep Learning
Related terms: Neural Networks, Backpropagation, Representation Learning
Explanation: Subset of machine learning using multi‑layered neural networks to model complex patterns. In
tax analytics, deep learning processes unstructured text from tax rulings to extract actionable clauses.
Example: A transformer model summarises the conditions of a “tax credit for innovation”. Challenge:
Interpreting deep‑learning outputs for audit purposes.

Digital Signature
Related terms: PKI, Non‑Repudiation, Electronic Filing
Explanation: Cryptographic mechanism that validates the origin and integrity of electronic documents.
AI‑enabled filing platforms embed digital signatures on VAT returns to ensure authenticity. Practical use:
Verifying that a submitted declaration has not been altered post‑submission. Challenge: Managing key
lifecycle across multiple tax software vendors.

Distributed Ledger Technology (DLT)
Related terms: Blockchain, Smart Contracts, Consensus
Explanation: Decentralised database that records transactions across multiple nodes. Pilot projects in France
explore DLT for real‑time VAT reporting between businesses and tax authorities. Example: A smart contract
triggers automatic tax remittance upon receipt of a digital invoice. Challenge: Ensuring scalability and
regulatory compliance with existing tax reporting frameworks.

Ensemble Learning
Related terms: Bagging, Boosting, Stacking
Explanation: Combines multiple models to improve predictive performance. Tax risk models often stack a
gradient‑boosted tree with a logistic regression to capture both non‑linear interactions and interpretability.
Example: The ensemble yields a higher AUC for detecting fraudulent declarations. Challenge: Managing
increased computational cost and model complexity.

Explainable AI (XAI)
Related terms: Interpretability, SHAP, LIME
Explanation: Techniques that make AI decisions understandable to humans. French tax auditors require
explanations for AI‑generated audit triggers. Practical tool: SHAP values highlight which invoice attributes
most contributed to a high fraud risk score. Challenge: Balancing explanation depth with protection of
proprietary model details.

Feature Engineering
Related terms: Variable Creation, Transformation, Domain Knowledge
Explanation: Process of constructing relevant inputs for machine‑learning models. In tax analytics, features
may include “average VAT rate per supplier” or “frequency of zero‑rated sales”. Example: Encoding the day
of the week improves detection of systematic under‑reporting. Challenge: Avoiding leakage by ensuring
features are derived only from information available at filing time.

Feature Selection
Related terms: Dimensionality Reduction, Recursive Elimination, Information Gain
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Explanation: Identifying the most predictive variables to reduce model complexity. Tax models often prune
hundreds of ERP fields down to a core set that influences audit risk. Example: Using mutual information to
drop rarely used expense categories. Challenge: Maintaining regulatory compliance when discarding
variables that may be legally required for documentation.

Fuzzy Logic
Related terms: Degree of Truth, Rule‑Based Systems, Inference Engine
Explanation: Reasoning approach that handles imprecise information. French tax authorities apply fuzzy
logic to assess “degree of compliance” when exact thresholds are ambiguous. Example: A rule assigns a
compliance score of 0.7 for marginally late filings. Challenge: Defining membership functions that reflect
legal nuances.

General Data Protection Regulation (GDPR)
Related terms: Consent, Data Subject Rights, Data Protection Impact Assessment
Explanation: EU framework governing personal data processing. AI tax analytics must implement GDPR
safeguards when handling taxpayer identifiers. Practical step: Conduct DPIAs before deploying a model that
processes sensitive income data. Challenge: Reconciling GDPR’s “right to explanation” with proprietary AI
models.

Graph Neural Network (GNN)
Related terms: Node Embedding, Message Passing, Network Analysis
Explanation: Neural architecture that operates on graph‑structured data. Used to model relationships
between entities such as subsidiaries, shareholders, and related parties for transfer‑pricing analysis.
Example: A GNN predicts the likelihood of profit shifting based on inter‑company transaction patterns.
Challenge: Scaling GNNs to millions of nodes while preserving privacy.

Hybrid Cloud
Related terms: Public Cloud, Private Cloud, Data Sovereignty
Explanation: Combines on‑premises infrastructure with cloud services. French tax agencies may store
sensitive taxpayer data on a private cloud while leveraging public‑cloud AI services for model training.
Practical approach: Use secure VPN tunnels and encryption. Challenge: Ensuring consistent security policies
across environments.

Imputation
Related terms: Missing Data, Mean Substitution, Multiple Imputation
Explanation: Technique to fill gaps in datasets. Tax analytics often encounter missing VAT numbers;
imputation methods estimate plausible values to maintain model continuity. Example: Using k‑nearest
neighbours to infer missing supplier identifiers. Challenge: Avoiding bias introduced by inaccurate
imputations.

Inference Engine
Related terms: Rule Execution, Decision Logic, Knowledge Base
Explanation: Software component that applies logical rules to input data to produce conclusions. In tax
compliance tools, the inference engine determines whether a transaction qualifies for an exemption.
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Example: If “product category = pharmaceuticals” and “VAT rate = 0%”, then “exempt”. Challenge: Updating
the engine promptly after legislative changes.

Integration Platform as a Service (iPaaS)
Related terms: API Management, Data Orchestration, Middleware
Explanation: Cloud service that connects disparate applications. Tax AI solutions integrate ERP, CRM, and
customs systems via iPaaS to gather data for analytics. Practical use: Automated extraction of invoice data
through REST APIs. Challenge: Maintaining data consistency across heterogeneous source systems.

Knowledge Graph
Related terms: Ontology, Semantic Relationships, Triple Store
Explanation: Structured representation of entities and their interrelations. French tax authorities build
knowledge graphs linking taxpayers, legal entities, and tax rulings to enable semantic queries. Example:
Querying “all subsidiaries of Company X with a VAT rate below 5%”. Challenge: Keeping the graph
up‑to‑date with frequent corporate restructurings.

Labeling
Related terms: Annotation, Ground Truth, Supervised Learning
Explanation: Process of assigning correct outputs to input data for training. In tax AI, human experts label
invoice images as “valid” or “suspect” to train fraud‑detection models. Practical tip: Use a labeling platform
with built‑in tax‑law checks. Challenge: Ensuring inter‑annotator agreement and scaling to large datasets.

Legislative Tax Engine (LTE)
Related terms: Rule Engine, Tax Code Repository, Versioning
Explanation: Centralised system that encodes current tax statutes and regulations. AI modules query the LTE
to verify whether a transaction complies with the latest French tax rules. Example: Determining eligibility for
the “reduction on eco‑friendly vehicles”. Challenge: Rapidly updating the engine after each Finance Law
amendment.

Linear Regression
Related terms: Continuous Prediction, Least Squares, Coefficient
Explanation: Statistical method that models the relationship between a dependent variable and one or more
independent variables. Used to forecast future tax revenue based on historical filing volumes. Example:
Predicting next quarter’s VAT collection using GDP growth and average invoice size. Challenge: Capturing
non‑linear tax policy effects.

Machine Learning (ML)
Related terms: Supervised Learning, Unsupervised Learning, Reinforcement Learning
Explanation: Subset of AI focused on algorithms that improve from data. In French tax analytics, ML models
predict audit likelihood, detect fraud, and optimise tax credit allocation. Example: A gradient‑boosted model
ranks taxpayers by risk. Challenge: Ensuring models respect the “principle of legality” in tax administration.

Metadata Management
Related terms: Data Catalog, Lineage, Governance
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Explanation: Administration of data about data, such as source, format, and sensitivity. Accurate metadata
enables AI pipelines to locate the correct fiscal year’s filings. Practical step: Tag each dataset with
“FiscalYear=2024” and “Jurisdiction=FR”. Challenge: Enforcing consistent metadata entry across multiple
departments.

Model Drift
Related terms: Concept Drift, Performance Degradation, Monitoring
Explanation: Decline in model accuracy over time due to changes in underlying data distribution. In VAT
fraud detection, new evasion techniques cause drift. Example: A sudden rise in “high‑value zero‑rated sales”
reduces model precision. Challenge: Setting thresholds for automated retraining alerts.

Model Explainability
Related terms: XAI, Transparency, Regulatory Reporting
Explanation: Ability to articulate how a model arrives at a specific prediction. Tax auditors require clear
rationales for AI‑generated risk scores. Example: Providing a feature‑importance chart that shows “supplier
concentration” as the top driver. Challenge: Delivering explanations without exposing proprietary
algorithms.

Model Governance
Related terms: Lifecycle Management, Version Control, Compliance
Explanation: Framework that oversees model development, deployment, and retirement. French tax
authorities implement governance to ensure models are auditable and aligned with legal standards.
Practical element: Maintaining a model registry with documentation of training data, hyperparameters, and
validation metrics. Challenge: Coordinating across legal, IT, and analytics teams.

Monte Carlo Simulation
Related terms: Stochastic Modeling, Risk Analysis, Probability Distribution
Explanation: Technique that uses random sampling to estimate outcomes. Used to assess uncertainty in
tax‑benefit forecasts under varying economic scenarios. Example: Simulating 10,000 possible VAT collection
levels based on different consumption growth rates. Challenge: Selecting appropriate distributions that
reflect real‑world fiscal volatility.

Natural Language Processing (NLP)
Related terms: Tokenisation, Named Entity Recognition, Transformer Models
Explanation: AI field that enables computers to understand human language. In tax law, NLP extracts
obligations and exemptions from legislative texts. Example: An NLP pipeline identifies all clauses
mentioning “reduction of tax base” in the French Tax Code. Challenge: Handling legal jargon and
multilingual documents.

Neural Architecture Search (NAS)
Related terms: AutoML, Hyperparameter Optimization, Model Discovery
Explanation: Automated method for discovering optimal neural‑network structures. Tax analytics teams may
use NAS to design models that balance accuracy and inference speed for real‑time compliance checks.
Practical benefit: Reducing manual experimentation time. Challenge: Managing computational cost and
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ensuring discovered architectures respect interpretability constraints.

Neural Network
Related terms: Layers, Activation Function, Backpropagation
Explanation: Computational model inspired by the human brain, consisting of interconnected nodes. In tax
analytics, neural networks predict the probability of a transaction being subject to special tax regimes.
Example: A feed‑forward network processes invoice attributes to output a risk probability. Challenge:
Explaining hidden‑layer decisions to auditors.

OAuth 2.0
Related terms: Authorization, Access Token, Scope
Explanation: Open standard for secure delegated access. Tax AI platforms use OAuth to obtain permission
from ERP systems to read financial data without exposing user credentials. Practical step: Configure scopes
limited to “read:financial‑transactions”. Challenge: Managing token expiration and revocation in a
high‑security environment.

Outlier Detection
Related terms: Anomaly Detection, Z‑Score, Isolation Forest
Explanation: Identifying data points that deviate markedly from the norm. Critical for spotting fraudulent
VAT declarations. Example: An isolation‑forest model flags a single invoice with a 200 % VAT rate as an
outlier. Challenge: Distinguishing legitimate business exceptions from true fraud.

Parameter Tuning
Related terms: Grid Search, Random Search, Bayesian Optimization
Explanation: Process of adjusting model hyperparameters to improve performance. For a tax risk model,
tuning the learning rate and tree depth can raise AUC. Practical method: Use cross‑validation to evaluate
each hyperparameter set. Challenge: Avoiding over‑fitting to historical audit data.

Passive Learning
Related terms: Unsupervised Learning, Clustering, Dimensionality Reduction
Explanation: Learning from data without explicit labels. Tax authorities employ passive learning to group
similar taxpayers based on financial profiles, revealing hidden clusters of potential non‑compliance.
Example: K‑means clustering separates “high‑volume exporters” from “low‑volume retailers”. Challenge:
Interpreting clusters in a legal context.

Personal Data
Related terms: GDPR, Identifiable Information, Data Subject
Explanation: Any information relating to an identified or identifiable natural person. AI tax analytics must
protect personal data such as taxpayer names, addresses, and bank details. Practical safeguard:
Pseudonymise identifiers before model training. Challenge: Determining whether aggregated tax statistics
still constitute personal data under French law.

Pipeline Orchestration
Related terms: Airflow, ETL, Workflow Management
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Explanation: Coordinating sequential data processing steps. In tax analytics, a pipeline extracts raw filings,
cleans data, enriches with exchange‑rate tables, and finally feeds a fraud‑detection model. Example: An
Airflow DAG runs nightly to update risk scores. Challenge: Handling failures gracefully to avoid gaps in
compliance monitoring.

Predictive Analytics
Related terms: Forecasting, Risk Scoring, Decision Support
Explanation: Use of statistical techniques to predict future events. French tax authorities apply predictive
analytics to anticipate audit outcomes and allocate resources efficiently. Example: Predicting the top 5 % of
taxpayers most likely to be under‑reported. Challenge: Ensuring predictions do not create self‑fulfilling
biases.

Privacy‑Preserving Machine Learning
Related terms: Federated Learning, Secure Multiparty Computation, Differential Privacy
Explanation: Techniques that allow model training without exposing raw data. Tax agencies can jointly train
fraud‑detection models across regions without sharing individual taxpayer records. Example: Federated
learning aggregates model updates from departmental servers. Challenge: Managing communication
overhead and guaranteeing convergence.

Provenance
Related terms: Lineage, Audit Trail, Source Tracking
Explanation: Record of the origin and history of data elements. In tax AI, provenance links each risk score
back to the specific invoices and rule evaluations that produced it. Practical benefit: Facilitates regulator
review. Challenge: Storing provenance metadata at scale without excessive overhead.

Quality Assurance (QA)
Related terms: Testing, Validation, Release Management
Explanation: Systematic processes to ensure that AI solutions meet defined standards. Tax analytics QA
includes unit tests for rule engines, integration tests for data pipelines, and performance tests for model
inference latency. Example: Automated tests verify that a new tax rule does not break existing compliance
checks. Challenge: Keeping test suites current with frequent legislative updates.

Quantitative Risk Assessment (QRA)
Related terms: Risk Metrics, Probability, Impact Analysis
Explanation: Numerical evaluation of potential tax compliance failures. AI models generate QRA scores that
combine likelihood of non‑compliance with estimated fiscal impact. Example: A QRA of 0.8 indicates a
high‑risk, high‑value discrepancy. Challenge: Communicating quantitative scores to non‑technical
stakeholders.

Query Engine
Related terms: SQL, Graph Query, Data Retrieval
Explanation: Component that processes user requests for data. Tax analysts use a query engine to retrieve
all transactions exceeding a VAT threshold for a given fiscal year. Example: SELECT * FROM invoices WHERE
vat_amount > 10000. Challenge: Optimising queries for large, partitioned datasets.
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Quasi‑Identifier
Related terms: Anonymisation, Re‑identification Risk, Privacy
Explanation: Attribute that, when combined with other data, can identify an individual. In tax data, a
combination of postcode and industry code may act as a quasi‑identifier. Practical mitigation: Generalise or
bucket these fields before model ingestion. Challenge: Balancing data utility with privacy protection.

Reinforcement Learning (RL)
Related terms: Agent, Reward Function, Policy
Explanation: Learning paradigm where an agent interacts with an environment to maximise cumulative
reward. In tax compliance, RL can optimise audit scheduling by rewarding the discovery of under‑paid VAT.
Example: An RL agent learns to prioritize high‑risk taxpayers while respecting resource limits. Challenge:
Defining reward structures that align with legal and ethical standards.

RegTech
Related terms: Compliance Technology, Automation, Risk Management
Explanation: Technology that helps organisations meet regulatory requirements efficiently. AI‑driven
RegTech solutions automate French tax filing, validate data against the tax code, and generate audit trails.
Practical benefit: Reducing manual error rates. Challenge: Keeping pace with rapid legislative changes.

Regression Model
Related terms: Linear Regression, Poisson Regression, Predictive Modeling
Explanation: Statistical technique that predicts a continuous outcome. Used to estimate future VAT revenue
based on economic indicators. Example: A Poisson regression models count of taxable events per month.
Challenge: Accounting for over‑dispersion and zero‑inflated data.

Remote Sensing
Related terms: Satellite Imagery, Geospatial Data, Environmental Tax
Explanation: Acquisition of information about the Earth’s surface without physical contact. French tax
authorities use remote sensing to verify property values for real‑estate tax assessments. Example:
Comparing satellite‑derived building footprints with declared property sizes. Challenge: Integrating
geospatial data with traditional fiscal datasets.

Risk Scoring
Related terms: Probability, Weighted Metrics, Prioritisation
Explanation: Assigning a numeric value that reflects the likelihood and potential impact of non‑compliance.
AI models generate risk scores for each taxpayer based on transaction patterns. Example: A score of 95
indicates a high probability of VAT evasion. Challenge: Preventing score manipulation and ensuring fairness.

Rule‑Based System
Related terms: Expert System, Decision Table, Inference Engine
Explanation: System that applies explicit logical rules to data. French tax software encodes statutory
thresholds as rules for automatic validation. Example: If “annual turnover > €150 000” then “mandatory VAT
registration”. Challenge: Maintaining rule sets as laws evolve.
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Secure Multiparty Computation (SMC)
Related terms: Privacy‑Preserving, Cryptographic Protocols, Distributed Learning
Explanation: Technique that enables parties to jointly compute a function over their inputs while keeping
those inputs private. Tax authorities can collaboratively detect cross‑border fraud without revealing
individual taxpayer data. Practical implementation: Using secret‑sharing protocols to compute aggregate
VAT discrepancies. Challenge: High computational overhead and protocol complexity.

Semantic Annotation
Related terms: Ontology, Metadata, Knowledge Graph
Explanation: Adding machine‑readable tags that describe the meaning of data elements. In tax law, each
clause of the French Tax Code is semantically annotated with concepts like “tax credit” or “exemption”.
Example: Tagging “Article 244 bis” with the concept “research tax credit”. Challenge: Achieving consistent
annotation across large legal corpora.

Service Level Agreement (SLA)
Related terms: Performance Metrics, Uptime, Penalty
Explanation: Contractual commitment that defines expected service performance. AI tax platforms specify
SLAs for model inference latency (e.g., sub‑second response) and data refresh frequency. Practical benefit:
Guarantees timely compliance checks. Challenge: Aligning SLAs with variable workloads during tax filing
peaks.

Signal Processing
Related terms: Fourier Transform, Noise Reduction, Feature Extraction
Explanation: Manipulation of raw data to enhance useful information. In tax analytics, signal processing
cleans noisy OCR outputs from scanned receipts before feeding them to classification models. Example:
Applying a low‑pass filter to remove speckle artefacts. Challenge: Preserving critical numeric details while
reducing artefacts.

Spatial Analytics
Related terms: Geolocation, Heatmaps, Regional Risk
Explanation: Analysis of data that includes geographic coordinates. French tax authorities map VAT
collection by department to identify under‑reported regions. Example: Generating a heatmap of high‑risk
areas for targeted audits. Challenge: Integrating spatial data with confidential taxpayer information securely.

Statistical Significance
Related terms: p‑value, Confidence Interval, Hypothesis Testing
Explanation: Measure of whether an observed effect is likely due to chance. When evaluating a new AI
fraud‑detection rule, analysts compute p‑values to confirm improvement over the baseline. Example: A
p‑value of 0.01 indicates strong evidence of performance gain. Challenge: Adjusting for multiple testing
across many tax rules.

Supervised Learning
Related terms: Labelled Data, Regression, Classification
Explanation: Machine‑learning paradigm where models learn from input‑output pairs. Tax AI uses
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supervised learning to predict audit outcomes based on historical filing data. Example: Training a
gradient‑boosted tree on labelled instances of “audit performed” vs. “no audit”. Challenge: Obtaining
sufficient high‑quality labels, especially for rare fraud cases.

Support Vector Machine (SVM)
Related terms: Kernel Trick, Margin, Classification
Explanation: Supervised algorithm that finds the optimal hyperplane separating classes. Used in tax analytics
to separate compliant from non‑compliant filings based on high‑dimensional features. Example: An SVM
with a radial basis function kernel classifies complex VAT patterns. Challenge: Scaling to millions of records
without excessive memory consumption.

Taxonomy
Related terms: Classification Scheme, Hierarchical Structure, Ontology
Explanation: Organized system of categories. French tax authorities maintain a taxonomy of economic
activities (NAF codes) to apply sector‑specific tax rates. Practical use: Mapping transaction codes to the
taxonomy for automated rate selection. Challenge: Keeping the taxonomy aligned with evolving industry
standards.

Temporal Validation
Related terms: Time‑Series Split, Forward Chaining, Leakage Prevention
Explanation: Evaluation method that respects chronological order, training on earlier periods and testing on
later ones. Critical for tax models to avoid peeking at future audit results. Example: Training on 2018‑2020
data, testing on 2021 filings. Challenge: Limited recent data may reduce statistical power.

Thoroughness Metric
Related terms: Recall, Coverage, Compliance Rate
Explanation: Indicator of how completely a tax AI system examines relevant data. High thoroughness
ensures no significant transaction is omitted from risk analysis. Example: Measuring the proportion of
invoices processed versus total received. Challenge: Balancing thoroughness with processing time
constraints.

Transfer Learning
Related terms: Pre‑trained Model, Fine‑Tuning, Domain Adaptation
Explanation: Re‑using a model trained on one task for a related task. French tax analysts fine‑tune a
language model trained on general French text to extract tax‑specific entities from legal documents.
Practical benefit: Reducing training data requirements. Challenge: Avoiding negative transfer when source
and target domains differ significantly.

Unstructured Data
Related terms: Text, Images, Audio
Explanation: Information that does not conform to a predefined data model, such as scanned invoices or
email communications. AI pipelines convert unstructured data into structured formats via OCR and NLP for
tax analysis. Example: Extracting VAT amounts from PDF receipts. Challenge: Handling variability in
document layouts and quality.
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Validation Set
Related terms: Holdout Data, Model Tuning, Performance Monitoring
Explanation: Subset of data used to evaluate model performance during development, distinct from training
and test sets. In tax risk modelling, the validation set helps select hyperparameters that generalise to unseen
filings. Challenge: Ensuring the validation set reflects the same distribution as future tax periods.

Version Control
Related terms: Git, Branching, Commit
Explanation: System for tracking changes to code, models, and configuration files. Tax AI projects store
model definitions, rule updates
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