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Overview

• Introduction on Carlab
• AI Research in Carlab
• Continuous Process Auditing
• CA/CM Intelligent Agentic System: A 

DSR use case in a Brazilian State 
government

• Continuous Monitoring and Auditing on 
Government Accounting Information 
Systems: A Project with the City of Burbank



CARLAB

AI Research at the Carlab

CarLab (Continuous Auditing and Reporting 
Laboratory) 

Rutgers University





CarLab (Continuous Auditing and Reporting 
Laboratory) Rutgers University

University Last 
6 Years

Last 
12 Years

All 
Years

Rutgers, The State University 
of New Jersey 1 {10} [22] 1 {13} [43] 1 {13} [55] 

Brigham Young Research Ranking in AIS

SWAM: School with a Million Courses
Tailorable education modules

https://byoc.business.rutgers.edu/Student/demo/

Digital (free) library with over 3000 Hours of Education on YouTube

https://www.youtube.com/@rutgersweb 

https://www.byuaccounting.net/rankings/univrank/per_univ_cnt.php?univid=434&univname=Rutgers%2C+The+State+University+of+New+Jersey
https://www.byuaccounting.net/rankings/univrank/per_univ_cnt.php?univid=434&univname=Rutgers%2C+The+State+University+of+New+Jersey
https://byoc.business.rutgers.edu/Student/demo/
https://www.youtube.com/@rutgersweb
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Elements

• Metrics
• Analytics
• Standards

• Process
• Variance

• Data base access or loose data access

• Exogenous variables (IoT, etc)
• AI

9

ERP System

ALERT

Stand
ard

Standard 
of 
Variance

Exogenous Variables
Predictions

Automatic
Execution

Measurement

Link Quantitative with Qualitative with 
Gen AI



CarLab AI-related Projects List (selected)

• General AI discussion
• Using artificial intelligences in ESG assurance

• Machine learning
• Predict default: Going concern opinions 
• Predict the discontinuity of non-profit 

organization
• Outlier detection and explainable artificial 

intelligence
• Federated continual learning in financial 

statement audits
• Continuous monitoring with machine learning 

and interactive data visualization: An 
application to a healthcare payroll process

• Natural Language Processing
• ChatGPT in audit and beyond
• Understand ESG reports: OECD project
• The effect of remote workforce on firms’ 

cybersecurity risk disclosures and incidents
• Graph Anomaly Detection

• Robotic Process Automation
• RPA in audit planning, internal control evaluation, 

substantive procedures, and audit opinion
• Attended automation in audit

• LLM (over 20 projects as 05/2025)
• Extracting financial data from unstructured 

sources: Leveraging large language models



CarLab GFOA Projects Summary

• Rethinking Financial Reporting (Burbank)
➢Build a tool that watches city finances in real time to catch problems early and 

reduce mistakes.

• Extracting Financial Data from ACFRs with LLMs
➢Use AI to pull numbers out of long government financial reports automatically.

• Automating Municipal Report Review
➢Teach AI to help review city financial reports so humans don’t have to do all the 

repetitive work.

• Extracting Notes from ACFRs
➢Use AI to pull key info from the long note sections in city financial reports to save 

time.



CA/CM Intelligent Agentic System: A DSR use 
case in a Brazilian State government
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THE PROTOTYPE STRUCTURE
The prototype is estructurated in 4 independent 
modules:

1. Intelligent Assistant: make SQL queries on 
database and return in natural language the user 
questions;

2. Price Validation Agent: identifying reference 
prices for products and services purchased by 
government agencies and return suggested prices 
and alerts;

3. Red flags Monitor Agent: Performs risk analysis 
throughout the procurement processes database 
and prepares preliminary report to support audit;

4. Dashboards: Key indicators and general dataviz of 
biddings, contracts etc.



Continuous Monitoring and Auditing on 
Government Accounting Information Systems: A 
Project with the City of Burbank



What is Continuous Auditing and 
Monitoring (CA/CM)?

• Continuous auditing and monitoring (CA/CM) is a process that uses 
automated feedback to monitor an organization's transactions, controls, 
and IT systems in real time. 

• Implementing CA/CM can help organizations reduce errors and 
irregularities and improve efficiency.



CA/CM in Government Accounting 
Information System

• In government accounting, CA/CM can positively affect accountability 
and compliance.

• Develop a framework to guide how the implement CA/CM in 
Government Accounting Information System.

• Case study to build the prototype of CA/CM system using monthly trial 
balance data 



Technologies/Software Used or Can be Used 

Python Microsoft Power BI 
or Tableau

Microsoft Power 
Automate or UiPath



Linking Various 
Agents to CA/CM 
system

• Various agents can be linked to 
CA/CM system to collect 
exogenous variables.

• Collecting Price Information and 
suggesting proper pricing, 
Collecting feedback from residents 
and measure the performance, etc.



Steps of 
Implementing 
CA/CM system

Identify Auditing/Monitoring objectives

Data Extraction

Data Preprocessing

Data Loading

Design CA/CM system

Design CA/CM Report 

Implement CA/CM system

Revise CA/CM system



Identifying Auditing / Monitoring Objectives

• To develop an effective CA/CM system, it is essential to identify auditing 
and monitoring objectives.

• Identifying auditing and monitoring objectives can allow the 
management to decide:
• Which data to be extracted
• How to preprocess the extracted data
• How and where to load the preprocessed data 
• How to design the CA/CM system
• How to design the report



Examples of Auditing / 
Monitoring Objectives

• Mitigate the risk related to deficit in 
fund balance.

• Mitigate the risk of overspending 
compared to budget.

• Mitigate the risk of errors in month-end 
and year-end trial balance.

• Mitigate the risk of misstatement.



Steps of 
Implementing 
CA/CM system

Identify Auditing/Monitoring objectives

Data Extraction

Data Preprocessing

Data Loading

Design CA/CM system

Design CA/CM Report 

Implement CA/CM system

Revise CA/CM system



Data Extraction

• The process of extracting and exporting data from the data source.
• The process can be done manually or automatically.

• For the case study, monthly trial balance of revenue and expense 
accounts of City of Burbank, CA were used.

• Data from July 2021 to June 2024 (Three fiscal year) 
• Data was manually extracted to develop prototype. 



Steps of 
Implementing 
CA/CM system

Identify Auditing/Monitoring objectives

Data Extraction

Data Preprocessing

Data Loading

Design CA/CM system

Design CA/CM Report 

Implement CA/CM system

Revise CA/CM system



Data Preprocessing

• The process of cleaning, transforming, and structuring raw data into a format 
suitable for analysis. 

• Sometimes, the raw data exported from ERP system may not be in best format 
to perform data analysis.

• Using Python code to load the raw excel file in the designated folder and 
automatically preprocess the raw excel file into a format can be used for 
analysis.

• This process can be automatically done without or limited human intervention. 



Example of Data Preprocessing Input and 
Output folders



Example of Data Preprocessing Input and 
Output data

Fund Cost Center Account Sub Account

JUL
2022

Period to Date
BURBANK

JUL
2022

Period to Date
ACTUALS

AUG
2022

Period to Date
BURBANK

AUG
2022

Period to Date
ACTUALS

001 - 
General 
Fund

ND000 - Non-
Departmental

40001 - Current property 
taxes

1000 - Secured -38,412,200.00 0.00 0.00 0.00

Fund Cost Center Account Sub Account Period_Date Budget Actual
001 - General 
Fund

ND000 - Non-
Departmental 40001 - Current property taxes 1000 - Secured 2022-07-01 

00:00:00 -38,412,200 0

001 - General 
Fund

ND000 - Non-
Departmental 40001 - Current property taxes 1000 - Secured 2022-08-01 

00:00:00 0 0



Steps of 
Implementing 
CA/CM system

Identify Auditing/Monitoring objectives

Data Extraction

Data Preprocessing

Data Loading

Design CA/CM system

Design CA/CM Report 

Implement CA/CM system

Revise CA/CM system



Data Loading

• The process of moving data to the platform or software where the 
CA/CM system will be designed and implemented.

• Data can be loaded manually or automatically to the platform or 
software.

• For the case study, data files is designed to automatically loaded to the 
Power BI. 



Example of Automating Data Loading Process
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Implementing 
CA/CM system
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Design the CA/CM system 

• Design the Continuous Auditing and Continuous Mentoring system to 
achieve the objectives identified.

• In a case study, we designed CA/CM system to 
• Mitigate the risk related to deficit in fund balance.
• Mitigate the risk of overspending compared to budget.
• Mitigate the risk of errors in month-end and year-end trial balance.
• Mitigate the risk of misstatement.



Design the CA/CM system – Overview 

Present total 
revenue and 
expense and 
difference 
between two 
numbers for the 
fiscal year

Filter Fund

Mitigate the risk related to deficit in fund balance.



Trend Analysis of Net Changes in Fund Balance – 
Monthly, and Year-to-Date difference

Show the total amount for 
selected bars

Mitigate the risk related to deficit in fund balance.



Budget vs Actual Revenue and Expenses 
Comparison between years

Filter Fiscal Year to compare

Filter Fund

Filter Cost 
Center
Filter 
Revenue / 
Expense 
Accounts

Mitigate the risk of overspending compared to budget.



Comparison Analysis for Expenses vs. Prior 
Year – Cost Center Level

The CA/CM dashboard shows that Used % increased 
more than 20% from the same month prior year in March 2023. 

Alert!



Comparison Analysis for Expenses vs. Prior 
Year – Cost Center Level

Show the alert if % Expense Used  
increase more than 50% from the same 
period prior year

Alert!



Trend Analysis of Revenues – Comparison to 
prior years

Show trend of the revenue for 
each moth for three fiscal years

Mitigate the risk of errors in month-end and year-end trial balance.

Alert!
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Design the CA/CM Report 

• The process of designing CA/CM Report that generated by the CA/CM 
system.

• The report can be generated manually or automatically.
• Using Robotic Process Automation to automatically send the report the 

designated users.



What we expect in the future

• Implement CA/CM system
• Revise CA/CM system
• Perform more case studies!



Conclusion

• CACM has a 40 year slow adoption history
• Most advanced analytic methods are now called AI
• Generative is a real revolution linking quantitative to qualitative: 

everything will change
• The government sector is the ideal playpen for AI experimentation as it 

does not have the for-profit covenants
• We surveyed a set of projects in Brazil and throughout the US
• Stay put for the marvels of Gen AI – we have tens of projects



Link to Video 
Recording



Thank you for 
your attention.
Any questions?
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