Continuous Monitoring: Techniques and Technologies for Internal Auditors
Mark J. Nigrini, Ph.D. (www.nigrini.com)
This seminar was revised for public seminars where the first day was targeted at the management of continuous monitoring of accounting systems, and also for those internal auditors, forensic accountants, and controllers that would be active in doing the analysis of the data.  The second day will focus on actual case studies and the programming techniques that would be used for the monitoring activities.
Continuous Monitoring occurs in many facets of everyday life.  Examples include hospitals, commercial aircrafts, water supplies, and electricity grids.  As auditors, controllers, and financial managers we have a need for the continuous monitoring of accounting systems because of the risks and losses that could be associated with systems errors and fraud.  The auditing literature contains very few examples of actual continuous monitoring techniques and technologies that have been applied in practice.  This seminar will strive to close the gap between the need to perform continuous monitoring on selected systems and applications, and the implementation of monitoring procedures.  The seminar will focus on applications and procedures that can be implemented using Microsoft Access and other reasonably priced statistical software because these monitoring applications could best be the start of a family of monitoring applications.  

Do you want

· To review the links between COSO’s Internal Control, the Enterprise Risk Management components, the Sarbanes-Oxley Act, and Continuous Monitoring?

· To know when and how to apply the Four-D approaches to Continuous Monitoring?

· To use Microsoft Access to get started straight away?

· To have an introduction to Minitab and Xcelsius?
· To have a working knowledge of the phases of the monitoring process?

Here is your opportunity to learn more about:

· Using Discriminant Analysis as a Continuous Monitoring approach

· Using Detection Formulas as a Continuous Monitoring approach

· Using Digit and Number patterns (based on Benford’s Law) as a Continuous Monitoring approach

· Using Date-Sequenced transactions (usually known as Time-Series analysis) as a CM approach

· Using Microsoft Access, IDEA or ACL as your tool to implement your chosen approach

· Continuous Monitoring in an ERP environment and tracking audit findings.
Do you need to buy software to do all of the above?

· No! If you have Microsoft Access, IDEA, or ACL then your software for Detection Formulas and Digit and Number Patterns is just a double-click away.

· The use of Discriminant Analysis and Date-Sequenced transactions (Time-Series Analysis) can be done with Minitab ($1,200), although lower priced software solutions are available.  The Xcelsius management tool does require the purchase of this package ($195).
Seminar overview

· The seminar will comprise both lecture time and hands-on time.  The first day will be lecture and discussion, and the second day will be exclusively hands-on time and discussion of the cases.
· The instructor will provide a copy of his paper titled Monitoring Techniques Available to The Forensic Accountant (forthcoming in The Journal of Forensic Accounting) to all participants.

· The instructor will provide a book of case studies, data sets, and excel templates for participants.

Seminar Outline: 


Day 1, Morning:

Introduction.

Review non-audit examples of Continuous Monitoring (e.g., household water providers, aircraft flights) and discuss the elements of a Continuous Monitoring environment.

Discuss Continuous Monitoring as it fits in with COSO’s Internal Control framework and Enterprise Risk Management.  Discuss Continuous Monitoring in the context of preventive, detective, and corrective internal controls.
Discuss Continuous Monitoring as it fits in with section 404 of the Sarbanes-Oxley Act

Provide an overview of the four-D approaches, namely the use of Discriminant Analysis, Detection Formulas, Digit and Number Patterns, and Date-sequenced analysis in an Internal Audit Continuous Monitoring environment.
Review the use of Microsoft Access as a data interrogation and continuous monitoring software solution.

Overview of the statistical software known as Minitab and the management presentation software Xcelsius

Day 1, Afternoon:

Monitoring of corporate reporting in an ERP environment.  The emphasis will be on divisional monthly income statements and balance sheets reports but the methods could be generalized to all forms of regular divisional or departmental reporting.
Review of ERP systems and issues and problems associated with extracting data from these systems for the purposes of continuous monitoring of divisional or departmental reports.
Review three corporate applications of auditors using Detection Formulas in a Continuous Monitoring environment.  Each of these applications was part of a project in which the instructor was involved as a part of the audit team.
The third of these corporate applications could be a manager or auditor reviewing sales reports or actual expenses.  The objective of the test is to compare a set of audit units to a benchmark and to identify deviations that suggest errors or fraud.  An example of a sales benchmark is shown below,
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Main topic for afternoon session: Review of a monitoring system designed to assess the risk of fraudulent or biased financial reporting.  This review will focus on issues of data retrieval, development of the formulas to detect financial reporting issues, and the format and frequency of management reports.

Day 2, Morning:

Hands-on Case Study #1: Using accounts payable data, participants and will be required to (hands-on) program a Detection Formula (with instructional guidance) to detect fraudulent vendors.  Attendees that are expert at Microsoft Access, IDEA, or ACL will be given additional challenging work to ensure that all time is used productively.
[Note: It is difficult in a public forum to have attendees install a demo version of any software due to software usuage policies.  The second case study will therefore be a hands-on instructor demo.]
Hands-on Case Study #2: Participants and will be required to perform Date-sequenced Analayis (with instructional guidance) on a data set of time-series sales data.
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	Date-sequenced Analysis

Data: From US census website.  

http://www.census.gov/
mrts/www/data/html/nsal04.html
Sales data for Fuel Dealers (code 45431)


Review of the data analysis components and capabilities of Microsoft Access, IDEA, and ACL.

Hands-on Case Study #3: Participants will program a partial Detection Formula using the techniques of correlation and regression.  The corporate application could be a manager or auditor reviewing sales reports or actual expenses.  The objective of the test is to compare a set of audit units to a benchmark and to identify deviations that suggest errors or fraud.  An example of a sales benchmark is shown below,
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This case study will use a series of queries in Access, IDEA, or ACL that will identify those units that have an actual pattern that deviates most severely from the expected pattern.  Auditors will write the queries to identify those audit units with the highest negative correlations and a downward sloping trend.  Time permitting, auditors will develop a system to track audit actions with regards to anomalies and also a lookup feature to enable users (auditors or managers) to quickly view the results of any audit unit.
Day 2, Afternoon:

Hands-on Case Study #3: ctd.
Review the importance of IT monitoring, the Key/Core principles of IT Monitoring, the six phases of the IT monitoring process, and some advanced considerations for monitoring in an ERP environment.
[Note: It is difficult in a public forum to have attendees install a demo version of any software due to software usuage policies.  The fourth case study will therefore be an instructor demo.]
Hands-on Case Study #4: Using data from a psychology study participants will use Discriminant Analysis to predict group membership.  The corporate application could be the identification of high risk audit units.
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	Discriminant Analysis

Data: University of Newcastle Upon Tyne  

http://www.ncl.ac.uk/
iss/statistics/docs/discriminant.html
Exam scores for two groups of students

Software: Minitab.


Exam: Hands-on - Detection of a fraud by a supplier to the military 
Review and conclusions.

About the Seminar leader
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Mark J. Nigrini, Ph.D. is on the faculty at Saint Michael’s College in Burlington, Vermont where he teaches managerial accounting and auditing courses.  He was formerly on the faculty at the Cox School of Business at Southern Methodist University.  His current line of research addresses continuous monitoring technologies and advanced theoretical work on Benford’s Law.
In 1995 his Benford’s Law and data analysis work was publicized in The Wall Street Journal, Canadian Business, Technology in Government, Contingencies, The Globe and Mail, and CA Magazine, among others.  His work has also been written about in publications such as The Financial Times, The New York Times, Der Spiegel, Business Week, Dallas Morning News, Philadelphia Inquirer, The Journal of Accountancy, and USA Today.  He has published papers on Benford’s Law, auditing, and accounting in academic journals such as The Journal of the American Taxation Association, Auditing: A Journal of Practice and Theory,  The Journal of Accounting Education, The Review of Accounting and Finance, and the Journal of Forensic Accounting (forthcoming) and in practitioner journals such as Internal Auditor (as recently as August, 2005), Journal of Accountancy, IT Audit Forum, The White Paper, and IEEE Potentials.  Mark has also written four web-based seminars for the IIA’s web-based seminars at www.auditlearning.org.

Mark has presented numerous academic seminars and professional seminars for accountants in North America with the audiences primarily comprising internal auditors in the public and private sectors.  He has also presented seminars abroad with presentations in Malaysia as recently as August, 2005.
Mark J. Nigrini is the author of “Digital Analysis Using Benford’s Law: Tests and Statistics for Auditors” and “Using Microsoft Access for Data Analysis and Interrogation”.  To learn more about Mark’s work and his books, you can visit his website at http://www.nigrini.com/
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