Abstract

A system and method for continuously reweighting the parameters of a machine learning
model with integrated audit verification and content differentiation is disclosed. The
invention provides an architecture for online adaptation whereby model weights are
incrementally updated using incoming data streams, and outputs are continuously
compared against authoritative sources to validate factual accuracy. A dedicated content
differentiation module parses incoming information to distinguish between opinions and
verifiable statements based on actual actions. This ensures that the system prioritizes data
backed by objective evidence over recycled or subjective content. The overall system
includes data acquisition, preprocessing, an adaptive reweighting module, an audit
verification module, a content differentiation module, and a monitoring/control loop that
dynamically adjusts weight parameters in response to both performance metrics and

external fact-based validations.
Background

Modern machine learning models, particularly large-scale neural networks, are generally
trained offline on fixed datasets and do not inherently distinguish between objective facts
and subjective opinions. Given the prevalence of media content that often recycles
opinions rather than factual, action-backed statements, there is an increasing need for

systems that can:
Continuously adapt to new data,
Validate outputs against verified facts,

And, crucially, parse the difference between opinions and statements backed by actual

actions.

Traditional transformer models capture statistical correlations from training data without
explicit mechanisms to filter out sensationalized or opinion-based content. There is thus a
critical need for a system that continuously reweights itself, integrates external fact

verification, and distinguishes between subjective opinions and verifiable facts.



Summary

The present invention provides a system and method for continuously reweighting
machine learning model parameters with integrated audit verification and content

differentiation. In one embodiment, the system comprises:

Data Acquisition Module: Captures streaming data from multiple sources, including

metadata about source credibility.

Preprocessing Module: Normalizes, tokenizes, and converts incoming data into structured

feature representations.

Adaptive Reweighting Module: Employs online optimization techniques to update model

weights in real time, incorporating mechanisms to prevent catastrophic forgetting.

Content Differentiation Module: Analyzes incoming information to distinguish between
subjective opinions and statements that are backed by verifiable actions. This module
leverages natural language processing techniques and external reference checks to assign

a factuality score to content.

Audit Verification Module: Cross-checks generated outputs against trusted reference

repositories (e.g., verified regulatory texts) to ensure accuracy.

Monitoring and Control Loop: Continuously evaluates model performance using
predefined metrics and feedback from the audit and content differentiation modules,

triggering adaptive reweighting as needed.

Update and Deployment Engine: Seamlessly deploys updated model weights into the live

system with minimal downtime.

This enhanced architecture ensures that the system not only continuously updates its
internal representations with new data but also filters out sensationalized or recycled

opinions in favor of factual, action-backed statements.
Detailed Description

System Architecture



1. Data Acquisition Module

Function: Continuously collects streaming data from diverse real-time sources, such as

news feeds, regulatory databases, social media, and sensor networks.

Components: Interfaces for data ingestion, buffering mechanisms, and metadata

extraction (including source credibility indicators).

2. Preprocessing Module

Function: Transforms raw data into structured inputs that are compatible with the model.
Components:

Tokenizer/Normalizer: Converts raw text into tokens and standardizes formats.

Feature Extractor: Identifies salient features from text and associated metadata.

Data Validator: Checks data integrity and alignment with the model’s input

specifications.

3. Adaptive Reweighting Module

Function: Continuously updates the model weights using online optimization algorithms.
Components:

Online Optimizer: Implements online gradient descent, adaptive moment estimation, or

other suitable algorithms to compute gradients based on new data.

Regularization Mechanism: Incorporates memory buffers or dual-memory architectures

to mitigate catastrophic forgetting.
Weight Update Engine: Applies calculated weight adjustments in real time.
4. Content Differentiation Module

Function: Analyzes incoming content to distinguish between opinion-based material and

statements grounded in verifiable actions.



Components:

Opinion Detection: Uses linguistic cues (e.g., hedging language, sentiment markers, and

subjectivity indicators) to flag opinionated content.

Fact-Based Analysis: Cross-references statements with external verified databases or

reference repositories to identify verifiable actions and factual events.

Factuality Scoring: Assigns scores to data inputs based on their degree of objectivity and

support from authoritative sources, thereby influencing their weight during training.

Operation: For example, when processing media content about a public figure, the
module distinguishes between sensational headlines (e.g., claims based on a freeze-frame
image) and reports corroborated by multiple, verifiable sources detailing actual actions.

Data that scores high on factuality is given greater influence during weight updates.
5. Audit Verification Module

Function: Validates the model’s outputs by comparing them against trusted external

references.
Components:

Reference Comparator: Accesses a controlled repository of authoritative data (e.g.,

verified FDA guidelines or historical political records).

Discrepancy Detector: Identifies deviations between generated outputs and reference

information.

Feedback Integrator: Provides corrective feedback to the Adaptive Reweighting Module

if discrepancies are detected.
6. Monitoring and Control Loop
Function: Continuously monitors model performance and the accuracy of its outputs.

Components:



Performance Evaluator: Assesses outputs using metrics such as accuracy, precision,

recall, and loss.

Threshold Controller: Sets acceptable performance boundaries and triggers reweighting

when deviations occur.

Feedback Interface: Integrates insights from the Audit Verification and Content

Differentiation Modules to guide adaptive learning.

7. Update and Deployment Engine

Function: Seamlessly deploys updated model weights into the live system.
Components:

Version Manager: Maintains version control and facilitates rollback if necessary.
Deployment Scheduler: Plans optimal update times to minimize service disruption.

Validation Subsystem: Runs final tests against curated validation datasets before full

deployment.
Flow Diagram (Conceptual)

Data Input:

Streaming data with associated metadata - Data Acquisition Module

Preprocessing:

Raw data - Tokenizer/Normalizer > Feature Extraction

Content Differentiation:
Preprocessed data - Content Differentiation Module (assigns factuality scores; flags

opinions)

Weight Update Cycle:
Fact-verified data + Current Model - Adaptive Reweighting Module - Compute
Gradients - Update Weights



Audit Verification:
Generated outputs - Audit Verification Module - Compare with Trusted References -
Feedback

Monitoring:
Updated Model =& Performance Evaluator & Discrepancy Detector - Feedback to

Control Loop

Deployment:

Validated Model - Update and Deployment Engine = Live System
Example Embodiment

Consider a neural network deployed to provide political analysis in real time. Given the

abundance of sensationalized headlines, the system operates as follows:

Data Collection: Continuously ingests news articles, social media posts, and official

statements.

Content Differentiation: The module distinguishes between opinion-based content and

verifiable actions (such as confirmed visits, public statements, or documented events).

Adaptive Reweighting: The system updates its weights by giving more prominence to

data with high factuality scores.

Audit Verification: When the model generates outputs (e.g., statements regarding a public
figure's actions), these outputs are compared against a repository of verified records.

Discrepancies trigger corrective feedback.

Live Adaptation: The entire cycle ensures that the model adapts not only to new data but

does so by filtering out opinions in favor of objective, fact-backed statements.
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