REAL-TIME INFORMATION CURRENCY VALIDATION SYSTEM FOR AI-GENERATED RESPONSES

PROVISIONAL PATENT APPLICATION

Inventor: Kinan Lemberg
Address: 270 Bolton Rd, Koah, 4881, Australia

Filing Date: June 3, 2025

FIELD OF THE INVENTION

This invention relates to real-time information validation systems for artificial intelligence
applications, and more specifically to automated detection and verification of information currency
in Al-generated responses through real-time data source validation and temporal analysis algorithms.

BACKGROUND OF THE INVENTION

Artificial intelligence systems frequently provide information that may become outdated between
the time of Al model training and the time of response delivery. Current Al systems lack mechanisms
to automatically detect when provided information may be stale or require real-time verification.
This creates significant risks in business applications where outdated information can lead to poor
decision-making.

Current limitations in Al information currency validation include:

- No automated detection of time-sensitive information in Al responses

- Lack of real-time verification against current data sources

- Absence of mathematical modeling for information decay rates

- No systematic approach to determining when information requires updating

- Limited integration with authoritative real-time data sources

There exists a need for a comprehensive system that automatically detects potentially outdated
information in Al responses and performs real-time validation against current authoritative sources
before delivery to users.

SUMMARY OF THE INVENTION



The present invention provides a real-time information currency validation system that automatically
detects time-sensitive information in Al-generated responses and performs immediate verification
against current authoritative data sources.

The invention comprises:

1. **Temporal Information Detection Engine** - Automated identification of time-sensitive
information within Al responses using natural language processing and temporal analysis algorithms.

2. **Real-Time Data Source Integration** - Automated connection to authoritative data sources for
immediate verification of potentially outdated information.

3. **Information Decay Modeling System** - Mathematical modeling of information decay rates
specific to different types of business and technical information.

4. **Currency Validation Protocol** - Systematic verification process that determines information
freshness and triggers updates when necessary.

5. **Automated Response Enhancement** - Real-time updating of Al responses with current
information when outdated content is detected.

The system provides significant advantages by ensuring Al responses contain only current, verified
information through automated real-time validation processes.

DETAILED DESCRIPTION OF THE INVENTION

System Architecture

The Real-Time Information Currency Validation System operates as an intelligent filtering layer that
analyzes Al responses for temporal information and performs automated verification against current
data sources.

1. Temporal Information Detection Engine



The Detection Engine implements advanced natural language processing algorithms to identify
information within Al responses that may be subject to temporal decay.

Temporal Detection Methodology:

- **Date/Time Pattern Recognition:** Advanced regex and NLP algorithms to detect explicit
temporal references

- ¥*Currency-Sensitive Topic ldentification:** Machine learning classification of topics prone to rapid
change

- *¥*Statistical Information Detection:** Automated identification of numerical data, percentages,
rankings, and metrics

- **Market Data Recognition:** Specialized detection of financial, economic, and market-related
information

Mathematical Framework for Temporal Sensitivity:

Temporal_Sensitivity_Score = Z(Pattern_Weight_i x Confidence_i x Decay_Rate_i)
where:

- Pattern_Weight_i = importance weighting of temporal pattern i

- Confidence_i = detection confidence level (0.0 to 1.0)

- Decay_Rate_i = historical decay rate for information type i

Information_Age_ Risk = Current_Time - Last_Known_Update_Time

Urgency_Factor = e (A x Information_Age_Risk)

Verification_Required = (Temporal_Sensitivity_Score x Urgency_Factor) = Threshold_Currency

Specialized Detection Algorithms:

- **Financial Data Detection:** Stock prices, exchange rates, market indices, economic indicators

- ¥*Regulatory Information Detection:** Laws, regulations, compliance requirements, policy changes
- **Technology Information Detection:** Software versions, API specifications, technical standards

- ¥*Business Information Detection:** Company data, personnel changes, strategic announcements



2. Real-Time Data Source Integration

The Integration System maintains connections to authoritative data sources and performs automated
verification queries when temporal information is detected.

Authoritative Source Categories:
- **Einancial Data Sources:** Real-time market data feeds, central bank APIs, financial news services

- ¥*Government Sources:** Official government APIs, regulatory databases, legal information
systems

- **Technology Sources:** Official documentation, API references, version control systems

- ¥**News and Media Sources:** Verified news feeds, press release services, official announcements

Real-Time Verification Protocol:

Source_Reliability = Historical _Accuracy x Update_Frequency x Authority Level

Query_Priority = Temporal_Sensitivity Score x Source_Reliability x Business_Impact

Verification_Result = {
current_value: Retrieved_Current_Value,
confidence: Source_Reliability,
timestamp: Verification_Timestamp,

source: Authoritative_Source_ID

Currency_Status = Compare(Al_Response_Value, Verification_Result.current_value)

API Integration Framework:
- ¥**REST API Connectors:** Standardized connections to web-based data sources
- **Database Queries:** Direct database connections for real-time data retrieval

- ¥*Web Scraping Engines:** Intelligent web scraping for sources without APIs



- **Feed Aggregation:** Real-time processing of RSS, XML, and JSON data feeds

3. Information Decay Modeling System

The Decay Modeling System implements mathematical models to predict information freshness and
determine optimal verification frequencies for different types of information.

Mathematical Decay Models:

Exponential Decay Model:

Information_Freshness(t) = Initial_Accuracy x e”(-At)
where:

- t = time since last verification

- A = decay constant specific to information type

- Initial_Accuracy = accuracy at time of last verification

Half _Life =In(2) /A
Verification_Threshold = 0.95 x Initial_Accuracy

Verification_Interval = -In(Verification_Threshold / Initial_Accuracy) / A

Information Type-Specific Decay Rates:

- **Financial Markets:** A = 0.1 (10-minute half-life for high volatility)

- **Technology Specifications:** A = 0.01 (weekly verification for stable tech)
- ¥*Regulatory Information:** A = 0.001 (monthly verification for regulations)

- ¥*Statistical Data:** A = 0.0001 (quarterly verification for demographics)

Adaptive Decay Modeling:

Adaptive_A(t) = Base_A x Volatility_Factor x Seasonality_Factor x Market_Condition_Factor



Volatility_Factor = Standard_Deviation(Recent_Changes) / Historical_Standard_Deviation
Seasonality_Factor = Seasonal_Pattern_Multiplier(Current_Time_Period)

Market_Condition_Factor = Current_Market_Volatility / Historical_Average_Volatility

4. Currency Validation Protocol

The Validation Protocol implements a systematic process for determining information currency and
triggering appropriate responses.

Validation Decision Logic:

Validation_Decision = {
if (Information_Age < Safe_Threshold): "CURRENT",
elif (Information_Age < Warning_Threshold): "VERIFY_REQUIRED",
elif (Information_Age < Critical_Threshold): "UPDATE_REQUIRED",

else: "CRITICAL_OUTDATED"

Safe_Threshold = Information_Type_Half Life x 0.25
Warning_Threshold = Information_Type_Half_Life x 0.5

Critical_Threshold = Information_Type_Half_Life x 1.0

Multi-Source Verification:

Source_Consensus = 2(Source_Weight_i x Source_Agreement_i) / 2(Source_Weight i)
where:
- Source_Weight_i = reliability weighting of source i

- Source_Agreement_i = agreement with consensus value (0.0 to 1.0)



Final_Validation_Result = {
status: Validation_Decision,
consensus_value: Weighted Average Value,
confidence: Source_Consensus,

last_updated: Most_Recent_Source_Timestamp

Conflict Resolution Protocol:

- **Primary Source Priority:** Established hierarchy of authoritative sources

- ¥*Consensus Weighting:** Mathematical weighting of multiple source agreements
- **Temporal Precedence:** Most recent authoritative update takes priority

- *¥*Confidence Scoring:** Reliability-based confidence assessment

5. Automated Response Enhancement

The Enhancement System automatically updates Al responses with current information when
outdated content is detected and verified.

Response Update Methodology:

Update_Strategy = {
if (Currency_Status == "CURRENT"): "NO_UPDATE_REQUIRED",
elif (Currency_Status == "VERIFY_REQUIRED"): "ADD_VERIFICATION_NOTE",
elif (Currency_Status == "UPDATE_REQUIRED"): "REPLACE_WITH_CURRENT",

else: "FLAG_AS_POTENTIALLY_OUTDATED"

Intelligent Text Replacement:



- ¥*Contextual Replacement:** Maintains original sentence structure while updating values
- ¥*Attribution Addition:** Automatic citation of verification sources and timestamps
- *¥*Confidence Indicators:** Clear indication of information currency and reliability

- ¥*Change Highlighting:** Visual indication of updated vs. original information

Update Formatting Examples:
- Original: "The inflation rate is 3.2%"
- Enhanced: "The inflation rate is 3.7% (updated June 3, 2025, source: Federal Reserve)"

- With confidence: "The inflation rate is 3.7% +0.1% (95% confidence, verified June 3, 2025)"

System Integration and Performance

Real-Time Performance Requirements:

- ¥*Detection Latency:** < 100ms for temporal information identification
- **Verification Latency:** < 2 seconds for real-time data source queries
- ¥*Update Latency:** < 500ms for response enhancement

- **Throughput:** > 1000 concurrent validations per second

Scalability Architecture:

- **Distributed Processing:** Parallel validation across multiple servers

- ¥*Caching Mechanisms:** Intelligent caching of recent verification results
- ¥*Load Balancing:** Dynamic distribution of verification requests

- **Eailover Protection:** Automatic fallback to cached data when sources unavailable

ADVANTAGES OVER PRIOR ART

The present invention provides significant advantages over existing information validation
approaches:

1. **Automated Detection:** Unlike manual verification systems, the invention automatically
identifies time-sensitive information without human intervention.



2. **Real-Time Verification:** The system performs immediate verification against current
authoritative sources rather than relying on periodic batch updates.

3. **Mathematical Precision:** Information decay modeling provides precise, mathematically-based
determinations of when verification is required.

4. **Seamless Integration:** The system integrates transparently with existing Al systems without
requiring changes to underlying Al models.

5. **Authoritative Source Integration:** Direct integration with official, authoritative data sources
ensures highest quality verification.

6. **Adaptive Learning:** The system continuously improves decay models based on observed
information change patterns.

CLAIMS

Claim 1: A real-time information currency validation system comprising:

- a temporal information detection engine configured to automatically identify time-sensitive
information in Al-generated responses;

- a real-time data source integration system configured to verify identified information against
current authoritative sources;

- an information decay modeling system implementing mathematical models to predict information
freshness over time;

- a currency validation protocol configured to determine information currency status and trigger
appropriate responses; and

- an automated response enhancement system configured to update Al responses with current
information when outdated content is detected.

Claim 2: The system of claim 1, wherein the temporal information detection engine implements
natural language processing algorithms for date/time pattern recognition, currency-sensitive topic
identification, and statistical information detection.

Claim 3: The system of claim 1, wherein the real-time data source integration system maintains
connections to financial data sources, government sources, technology sources, and news services
through standardized API interfaces.



Claim 4: The system of claim 1, wherein the information decay modeling system implements
exponential decay models with adaptive decay constants based on information type, volatility
factors, and market conditions.

Claim 5: The system of claim 1, wherein the currency validation protocol implements multi-source
verification with consensus weighting and conflict resolution algorithms.

Claim 6: The system of claim 1, wherein the automated response enhancement system implements
contextual text replacement while maintaining original sentence structure and adding source
attribution.

Claim 7: A method for real-time validation of information currency in Al responses comprising:

- automatically detecting time-sensitive information within Al-generated responses using temporal
analysis algorithms;

- performing real-time verification of detected information against current authoritative data
sources;

- applying mathematical decay models to determine information freshness and verification
requirements;

- implementing currency validation protocols to assess information status; and

- automatically enhancing Al responses with current information when outdated content is
identified.

Claim 8: The method of claim 7, further comprising implementing adaptive decay modeling that
adjusts verification frequencies based on observed information change patterns and market
volatility.

Claim 9: The method of claim 7, wherein the real-time verification comprises querying multiple
authoritative sources and applying consensus weighting algorithms to resolve conflicting
information.

Claim 10: The method of claim 7, wherein the automated response enhancement comprises
contextual text replacement, source attribution, confidence indicators, and change highlighting while
preserving original response structure.

ABSTRACT



A real-time information currency validation system automatically detects time-sensitive information
in Al-generated responses and performs immediate verification against current authoritative data
sources. The system comprises: (1) temporal information detection using natural language
processing algorithms, (2) real-time data source integration through standardized APls, (3)
mathematical information decay modeling with adaptive parameters, (4) systematic currency
validation protocols with multi-source verification, and (5) automated response enhancement with
contextual updates. The system ensures Al responses contain only current, verified information
through automated real-time validation processes, providing significant advantages over prior art
through automated detection, real-time verification, mathematical precision, and seamless
integration.
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