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CarLab (Continuous Auditing and Reporting
Laboratory) Rutgers University

Brigham Young Research Ranking in AIS

Last Last All
6 Years 12 Years Years

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

University

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

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



https://www.byuaccounting.net/rankings/univrank/per_univ_cnt.php?univid=434&univname=Rutgers%2C+The+State+University+of+New+Jersey
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Continuous Process Auditing
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CarLab Al-related Projects List (selected)

* General Al discussion * Natural Language Processing

* Using artificialintelligences in ESG assurance * ChatGPTin audit and beyond
* Understand ESG reports: OECD project
* The effect of remote workforce on firms’

* Machine learnlng cybersecurity risk disclosures and incidents

* Predict default: Going concern opinions « Graph Anomaly Detection

* Predict the discontinuity of non-profit . .
organization * Robotic Process Automation

e Outlier detection and explainable artificial * RPAin audit planning, internal control evaluation,
intelligence substantive procedures, and audit opinion

* Federated continual learning in financial * Attended automation in audit
statement audits .

* Continuous monitoring with machine learning * LLM (over 20 pl’OjeCtS as 05/2025)
and interactive data visualization: An * Extracting financial data from unstructured

application to a healthcare payroll process sources: Leveraging large language models



CarlLab 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 Al to pull numbers out of long government financial reports automatically.

* Automating Municipal Report Review

» Teach Al to help review city financial reports so humans don’t have to do all the
repetitive work.

* Extracting Notes from ACFRs

» Use Al to pull key info from the long note sections in city financial reports to save
time.
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THE PROTOTYPE STRUCTURE

R Rutgers Business School

Welcome admin
(W Home
& PPM Intelligent Assistant
& PPM Price Validation Agent
R PPM Red Flags Monitor

1 PPM Dashboards

[+ Logout

The prototype is estructurated in 4 independent
modules:

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

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.

Rutgers Business School



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

o il o

Python Microsoft Power Bl Microsoft Power
or Tableau 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

.
mplementing
CA/CM system

Revise CA/CM system



ldentifying Auditing / Monitoring Objectives

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

* |dentifying 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 deficitin
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.




|dentify Auditing/Monitoring objectives

Data Preprocessing
Steps of DataPreprocessing

-
Implementing
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.



|dentify Auditing/Monitoring objectives
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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

y » Research Data » Burbank » TB Rev Exp

s

D Name Status Date modified
MextGen TB 2122 © 12/10/2024 1:02 PM
NextGen TB 2324 © 12/10/2024 1:02 PM
TB NextGen © 1/6/2025 12:06 PM

/ » Research Data » Burbank > TB Rev Exp processed

s

D Name v Status Date modified
NextGen TB 2122 ) 2/8/2025 2:57 PM
NextGen TB 2324 © 2/8/2025 2:57 PM

TB NextGen © 2/9/2025 2:36 PM

v U | Search TB Rey

Type Size

Microsoft Excel Work... 709 KB
Microsoft Excel Work... 735 KB
Microsoft Excel Work... 706 KB

v O | Search TB Rev

Type Size

Microsoft Excel Work... 2,850 KB
Microsoft Excel Work... 2,939 KB
Microsoft Excel Work... 3,001 KB



Example of Data Preprocessing Input and
Output data

JUL JUL AUG AUG
2022 2022 2022 2022
Fund Cost Center Account Sub Account Period to Date Period to Date Period to Date Period to Date
BURBANK ACTUALS BURBANK ACTUALS
01 - NDOOO - Non- 40001 - Current property 1000 - Secured] -38,412,200.00 0.00 0.00 0.0
eneral Departmental taxes
Fund
Fund Cost Center Account Sub Account Period_Date ctual
001 - General NDOOO - Non- 2022-07-01
Fund e el 40001 - Current property taxes 1000 - Secured 00:00:00 -38,41\%2,200 | 0
001 - General NDOOO - Non- 2022-08-01
Fund Deps el 40001 - Current property taxes 1000 - Secured 00:00:00 0 0




|dentify Auditing/Monitoring objectives
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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.

* Forthe case study, data files is designhed to automatically loaded to the
Power Bl.



Example of Automating Data Loading Process

Data source settings
Manage settings for data sources that you have connected to using Power Bl Desktop.

@ Data sources in current file (O Global permissions

Search data source settings ‘%l

c\users\leehee\onedrive - gra...a\burban'\tb rev exp processed




|dentify Auditing/Monitoring objectives

Steps of

|
mp ementing
CA/CM system

Revise CA/CM system



Design the CA/CM system

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

* |[n 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

Mitigate the risk related to deficit in fund balance.

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

City of Burbank - Revenue Expense Accounts Overview

Period v
$733.22M ($672.42M) $121.6M
M 2023-2024
196 267 37
B v | oo | s | o] [ ][ ][0 e e e o] [ormmr] o cccomer] | e

Filter Fund



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

Mitigate the risk related to deficit in fund balance.

Fund W

Net Changes in Fund Balance - Actual i

105 - Prop C Transportation

106 - AQMD Transportation

107 - Measure R Transportation
74M 108 - Measure M Transportation

109 - Measure W Stormwater

117 - Section 8 Voucher Program

121 - General City Grants

122 - Community Development BI,

31M
8M L - - ™ 10M 5M 123 - Road Maintenance and Reh.
. v e [H S T 124 - Drug Asset Forfeiture
- 1M 125 - State Gas Tax
- 7 127 - Public Improvements
128 - HUD Affordable Housing Pr.
129 - Street Lighting
130 - Youth Endowment Services
131 - Community Service (BCSF)
133 - Tieton Hydropower project
122M 208 - Successor Agency Administr.
305 - Low and Moderate Income ..

310 - Parking Authority Capital Pr..
M 4TM 370 - General City Capital Projects

26M 33M 32M X
oM — - 494 - Water Reclamation and Sewe
- . 256G iy
-29M
-4T™ -4T™ ~38M

50M

-29M

2023Qtr3July 2023 Qtr3 2023 Qtr3 2023Qtr4 2023 Qtr4 2023 Qtr4 2024 Qtr 1 2024 Qtr 1 2024 Qtr 1 2024 Qtr2 2024 Qtr2May 2024 Qtr 2
K January February March April June

August September October November

100M

S0M

-50M =23 497 - Water Utility
498 - Refuse Collection and Dispo.,
2023Qtr3July 2023 Qtr3 2023 Qtr4 r4 2024 Qtr 1 2024 Qtr 1 2024 Qtr 1 2024 Qtr 2 2024 Qtr 2 2024 Qtr 2 [ 530 - General Liability Insurance

August October January February March April May June 531 - Workers Compensatlsn
Fiscal Year Cost Center Code, Cost Center Account Type Name, Account Typ... 532 - Vehicle Equipment Replace...
2021-2022 v (Blank) oy o 533 - Office Equipment Replacem.

1 2 ‘I 60 M 2022-2023 v CA 534 - Municipal Infrastructure
" W 2023-2024 v cC 535 - Communication Equipment .
v cD 537 - Information Technology Fund

v CL 701 - General govt fixed assets

Show the total amount for
selected bars



Budget vs Actual Revenue and Expenses
Comparison between years

Mitigate the risk of overspending compared to budget.

Year-to-date Budget vs Actual Filter Fiscal Year to compare

Fiscal Year

222222222
222222222

Filter Fund

Filter Cost
Center
Filter
Revenue /
Expense
Accounts




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

Comparison to Prior Year on Cost Center Level
(Materials, Supplies and Services & Salaries and Benefits)

69.60% 24.09%
76.37% 28.47% Ale rtl

Cost Center Year Month Actual PY Sum of Actual Actual PYTD Actual YTD Budget PYTD  Budget YTD Used % JPY Used %

FDO7A - Fire Administration 2023 March  -108,362.10 -177,478.16 -948,693.62 -1,359,683.20 -1,363,134.71 -1,451,332.55 93.69%
FDO7A - Fire Administration 2023 April -92,391.99 -161,940.63 -1,041,085.61 -1,521,623.83 -1,363,134.71 -1,451,332.55] 104.84%
FDO7A - Fire Administration 2023 May -116,456.33 -173,437.32  -1,157,541.94  -1,695061.15 -1,363,134.71 -1,451,332.55] 116.79% 84.92% 31.88%
FDO7A - Fire Administration 2023 June -152,990.38 -184,457.05 -1,310,532.32 -1,879,51820 -1,363,13471 -1,451,332.55] 129.50% 96.14% 33.36%
Total -470,200.80 -697,313.16 -1,310,532.32 -1,879,518.20 -1,363,134.71 -1,451,332.55 129.50% 96.14% 33.36%

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




Comparison Analysis for Expenses vs. Prior

Year — Cost Center Level

Comparison to Prior Year on Cost Center Level

(Materials, Supplies and Services & Salaries and Benefits)

Cast Center Year
PR21A - Facility Planning and Development 2023
PRZ1A - Facility Planning and Development 2023
PR21A - Facility Planning and Development 2023
PR21A - Facility Planning and Development 2024

2024

PR21A - Facility Planning and Development

PR21A - Facility Planning and Development
PR21A - Facility Planning and Development
PR21A - Facility Planning and Development

PR31D - Starlight Bowl 2022
PR31D - Starlight Bowl 2022
PR31D - Starlight Bowl 2022
PR31D - Starlight Bowl 2022
PR31D - Starlight Bowl 2022

PR31D - Starlight Bowl
PR31D - Starlight Bowl
PR31D - Starlight Bowl
PR31D - Starlight Bowl
PR31D - Starlight Bowl
P10 - o

PR31D - Starlight Bowl 2023

Manth Actual PY

October -111.44598
Movember -105.10035
December -131959.95
January -100,552.30
February -07,248.20

-101,070.76
-130576.57
-255974 86

une -53,038.00

July -17.388137
August -15,044.92
September -22,054.43
October -17.727.51
Movember -18,157.33

January -18,579.94
-19,702.42
-2830275
-24953 64

-42,823.03

Fabruary
March
April

MNovember -38401.54

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

period prior year

Sum of Actual

-383,766.06
-344.308.85
-33249537
-533,70139
-346,780.48

-462,486.66
-743.408.58
-407.912.98
=301,515.10
-12038278
-51,034.05
-69.921.35
-34,158.18
-38401.54

-35242T1
-32,205.75
-38,072.52
-26,583.79
-37,534.32

-60,722.06

Actual PYTD

-400,244.98
-514.945.31
-646,905.26
-T47.457.56
-845,305.85

.113,001.33
.243,667.90
A0% 642 76
-17.38837
-32,433.29
-54.487.72
-72,215.23
-90,372.56

-126,809.25
-146,511.67
-174.814.42
-109.768 .06
-242,591.09

Actual YTD

-1.230,046.63
-1.674.35548
-2.006.850.85
-2540,552.24
-1887.241.72

-3.634,178.70
-4,383.587.37
-4.881.50035
30248
-120.382 78
-171.416.83
-241.338.18
-275.496.36
-313.897.90

-390.541.339
-422.747.14
-460.819.66
-487.403 45
-524,937.77

Budget PYTD

-2,827.581.12
-2.827.581.12
-2,827.581.12
-2,827.581.12
-2,827.581.12

-2,827.581.12
-2,827.581.12
-2,677.331.12
908, 921.00
-454,471.00
-454.471.00
-472.006.10
-472,006.10
-472,006.10

-472,006.10
-472,006.10
-472,006.10
-472.006.10
-472,006.10

Budget YTD

-2,838.173.14
-3.805.188.41
-3,805.1288.41
-3,805,188.41
-3,B04,635.31

-3,754,635.31
-3,754,635.31
-3,636.372 65
-458.705 00
-458,705.00
-498.390.76
-498.390.76
-498.390.76

-498.390.76
-507.378.48
-507.378.48
-507.378.48
-507.378.48

Used %

3465%
44.00%
52.74%
66.77%
75.80%
08.70%
116.75%
134 24%

0%
26.24%
37.3™%
48.42%
55.28%
62.98%

78.36%
83.32%
90.82%
06 06%
103.46%

PY Used %

14.40%
18.21%
22.88%
26.43%
20.90%

Change in
Used%

20.16%
25.79%
29.86%
40.33%
46.00%

2242%
30.23%
36.88%
30.08%
43.84%

=323.458.2. r vpayy Ly Enp gp e oo e 5 ;
-313.897.90 700.76 -498,390.76 -471.742.61 89.60% 62.98% 26.62%
-355.208.68 -468.235.64 -498.390.76 -501.742.61 93.32% 71.29% 22.03%
-1.262.32 -112.546.00 -280.866.00 -287.517.00 41.23% 0.45% 40.78%
-1.577.90 -118.895.00 -280.866.00 -287.517.00 41.35% 0.56% 40.79%
-1.803.48 -110.244.00 -280.866.00 -287.517.00 A1.47% 0.67% 40.80%
-2,209.06 -119.909.08 -280.866.00 -287.517.00 A41.71% 0.79% 40.92%
-1.335,622.05 -1.717.643.60 -1,448,104.82 -1480,04281 116.05% 02.17% 23.88%
-519.346.86 -714.408.43 -1,016,420.31 -1,000,531.15 T1.40% 51.10% 2031%
-12,207,994.38 -17,506,850.76 -13,607.375.16 -15901,074.63 110.10% 89.72% 20.38%

Fund
001 - General Fund
370 - General City Capital ..

532 - Vehicle Equipment ...
533 - Office Equipment R..

534 - Municipal Infrastruc..
537 - Information Technal...
701 - General govt fixed a...

Alelrtt ter Code, Cost Ce...

OO0 000
O-4wmzron >



Trend Analysis of Revenues — Comparison to
prior years

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

Revenue - Multi Year Comparison

Alert!

Fiscal Year @2021-2022 @2022-2023 @2023-2024 Fund

M 001 - General Fund

104 - Prop A Transportation

g3 -2024 105 - Prop C Transportation

106 - AQMD Transporta

107 - Measure R Tra

108 - Measure M Tra

109 - Measure W Sto

ShOW trend Of the revenue fOI’ 117 - Section 8 Voucher Progran
40M 121 - General City Grants
each moth for three fiscal years

oriation

122 - Community Development
123 - Road Maintenance and Re...
124 - Drug Asset Forfeiture

125 - State Gas Tax

oM 127 - Public Improvements
128 - HUD Affordable Housing ...
129 - Street Lighting
130 - Youth Endowment Services
131 - Community Service (BCSF)
Som 133 - Tieton Hydropower project
Cost Center Code, Cost Center
All v
oM
Account Type Description
- Charges for services
= Fines, forfeitures and penalties
oM Grant revenue
1 Qtr 3 July 2qQtr3 aqra Qtr 9qQtr1March 10 Qtr 2 April 11 Qtr2May 12 Qtr 2 Ju Intergovernmental
August Octobe: January Intra-city charges for services




|dentify Auditing/Monitoring objectives

Steps of

i
e
CA/CM system

Design CA/CM Report

Implement CA/CM system

Revise CA/CM system




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!



* CACM has a 40 year slow adoption histoé0
* Most advanced analytic methods‘ called Al

* Generative is a real revolutiw&ng quantitative to qualitative:
everything will change o “

* The government saa §the ideal playpen for Al experimentation as it

does not havit. -profit covenants

set of projects in Brazil and throughout the US

* We sur\@
. Stawt or thimarvels of Gen Al —we have tens of projects



Link to Video
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Thank you for

your attention.

Any questions?
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