
TABLE OF CONTENTS

PAGE

I. INTRODUCTION AND SCOPE OF
PORTFOLIO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-101
A. Definitional Matters.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-101
B. Scope and Contents of Portfolio .. . . . . . . . . . . . . . A-101

II. TOWARD CONTINUOUS AUDITING . . . . . . . . . A-201
A. Testimonials .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-201
B. Evolution of the Audit Function.. . . . . . . . . . . . . . . A-201
C. A New Environment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-201

1. Globalization of Businesses.. . . . . . . . . . . . . . . . . A-202
2. Automation and Integration of Corporate

Processes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-202
3. Information-Based Organizations.. . . . . . . . . . . A-203

D. Toward New Methods of Auditing .. . . . . . . . . . . A-203
1. In General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-203
2. Levels of Assurance .. . . . . . . . . . . . . . . . . . . . . . . . . . A-204

a. Opinion Level Assurance (OLA)... . . . . . A-204
b. Process Level Assurance (PLA)... . . . . . . A-205
c. Data Level Assurance (DLA)... . . . . . . . . . A-205

E. A Hesitant Profession.. . . . . . . . . . . . . . . . . . . . . . . . . . . . A-205
F. The Sarbanes-Oxley Act and Its

Implications on Continuous Auditing .. . . . . . . . . . A-206
1. Mandated Maintenance and Evaluations

of Internal Controls.. . . . . . . . . . . . . . . . . . . . . . . . . . . . A-206
2. Implications for Internal Auditing .. . . . . . . . . A-207

G. Research in Continuous Auditing .. . . . . . . . . . . . . A-207
1. The CICA Research Report. . . . . . . . . . . . . . . . . . A-207
2. The IIARF Research Publication .. . . . . . . . . . A-208
3. Research Literature in Continuous Audit. . A-208

H. The Role of Auditing in the Current
Environment: Evolution of Traditional
Auditing .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-209
1. Trends and Perspectives .. . . . . . . . . . . . . . . . . . . . . A-209

a. General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-209
b. Trends Illustrated in the Elliott Report

and Five Fundamental Elements .. . . . . . . . A-209
c. Trends in Three Major Stages .. . . . . . . . . . A-211

2. The Traditional Audit Model vs. the
Continuous Audit Model.. . . . . . . . . . . . . . . . . . . . . . A-211

3. Technologies Required in Continuous
Auditing.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-212

I. Other Factors and Risks in Future Audits.. . . . A-212
1. The Proliferation of ERP Systems... . . . . . . . A-212
2. Emphasis on Exception Reporting.. . . . . . . . . A-212
3. Multidimensional Audit . . . . . . . . . . . . . . . . . . . . . . . A-212

J. Conclusions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-213

III. MONITORING AND CONTROL:
CONCEPT AND THEORY . . . . . . . . . . . . . . . . . . . . . . . . A-301
A. Introduction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-301
B. The Five Levels of Activity.. . . . . . . . . . . . . . . . . . . . A-301

1. The Structural Level .. . . . . . . . . . . . . . . . . . . . . . . . . A-303
2. The Data Level.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-304

a. Description.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-304
b. The Spreadsheet Analogy... . . . . . . . . . . . . . . A-305

3. The Relationship Level .. . . . . . . . . . . . . . . . . . . . . . A-306

PAGE

4. The Analytic Monitoring Level .. . . . . . . . . . . . A-308
5. The Continuous Reporting and Assurance

Level.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-308
C. Basic Concepts of Continuous Auditing .. . . . . A-311

1. Metrics .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-311
2. Standards or Models .. . . . . . . . . . . . . . . . . . . . . . . . . A-311
3. Analytics.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-312
4. Alarms ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-312
5. Method of Measurement.. . . . . . . . . . . . . . . . . . . . . A-313

D. Principles of System Monitoring.. . . . . . . . . . . . . . A-313
1. Monitoring of Manual Processes.. . . . . . . . . . . A-314
2. Monitoring of Automated Processes.. . . . . . . A-314
3. Levels of Monitoring.. . . . . . . . . . . . . . . . . . . . . . . . . A-314

E. Control and Error.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-314
1. A Framework for Control . . . . . . . . . . . . . . . . . . . . A-314
2. Types of Control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-315

a. Controlling Different Entities .. . . . . . . . . . . A-316
b. Control as an Organizational Function. A-316

3. Elements of Control . . . . . . . . . . . . . . . . . . . . . . . . . . . A-317
a. Elements of Control in a Manual

Environment.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-318
b. Elements of Control in a

Computerized Environment.. . . . . . . . . . . . . . . A-318
4. Types of Errors.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-318
5. Axioms of Errors and Controls .. . . . . . . . . . . . A-318
6. Some Historical and Evolutionary

Considerations .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-319
F. Conclusions .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-320

IV. CONTINUOUS REPORTING AND
ASSURANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-401
A. Introduction.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-401
B. Continuous Reporting.. . . . . . . . . . . . . . . . . . . . . . . . . . . . A-401

1. Consequences of Real Time Reporting .. . . A-402
2. Stochastic Reporting Alternatives That

Depend on the Context .. . . . . . . . . . . . . . . . . . . . . . . A-403
3. Frequency ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-403

C. Continuous Process Auditing.. . . . . . . . . . . . . . . . . . . A-404
1. Continuous Process Auditing Defined... . . . A-404
2. Examples .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-404
3. History .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-405
4. Projected Benefits.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-405

D. Continuous Control Monitoring .. . . . . . . . . . . . . . . A-405
1. CCM Compared to CPAS... . . . . . . . . . . . . . . . . . A-405
2. Continuity Equations .. . . . . . . . . . . . . . . . . . . . . . . . . A-406
3. CCM Definitions: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-408

a. Key Control Variables, Transition
Ratios, and Stability.. . . . . . . . . . . . . . . . . . . . . . . A-408

b. Integrating Manual and Automatic
Controls.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-408

c. Continuous Control Monitoring
Further Defined... . . . . . . . . . . . . . . . . . . . . . . . . . . . A-409

d. The Continuous Control Monitoring
System (CCMS)... . . . . . . . . . . . . . . . . . . . . . . . . . . A-409

e. Measuring Manual Controls.. . . . . . . . . . . . . A-410
f. Measuring Automatic Controls.. . . . . . . . . . A-410

5405 (v)� 2007 Tax Management Inc., a BNA Company
1250 23rd Street, N.W., Washington, D.C. 20037-1166
Accounting Policy & Practice Series ISSN 1933-0243



PAGE

g. Economic Considerations in the
Adoption of CCM.... . . . . . . . . . . . . . . . . . . . . . . . A-411

4. CCM Implementation .. . . . . . . . . . . . . . . . . . . . . . . . A-411
5. Summary of Control Monitoring.. . . . . . . . . . . A-412

E. Conclusions and Proposed Standards.. . . . . . . . . A-412

V. DESIGN OF A CCM SYSTEM . . . . . . . . . . . . . . . . . . A-501
A. Key Issues in Designing a CCMS... . . . . . . . . . . A-501

1. Methods of Data Provisioning.. . . . . . . . . . . . . . A-501
2. Communication and Linkage Issues.. . . . . . . A-502
3. Toolset Made Available for the

Development .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-502
a. Windows-Based Graphical Interface

Design.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-502
b. Tools for Reports, Graphs, Statistics,

Database Query, and Others .. . . . . . . . . . . . . A-502
B. The Elements of the System... . . . . . . . . . . . . . . . . . A-502

1. User Interface .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-503
2. Metrics .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-503
3. Operational Metrics.. . . . . . . . . . . . . . . . . . . . . . . . . . . A-503
4. Control Metrics.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-503
5. Analytics.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-503

a. Operational Analytics.. . . . . . . . . . . . . . . . . . . . . A-503
b. Control Analytics.. . . . . . . . . . . . . . . . . . . . . . . . . . A-503

6. Standards .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-504
7. Alarms ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-504
8. Controls .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-504

a. Basic Set of Controls.. . . . . . . . . . . . . . . . . . . . . A-504
b. Control Reports.. . . . . . . . . . . . . . . . . . . . . . . . . . . . A-505
c. Control Index Aggregation Rules .. . . . . . A-506
d. Control Evaluation Measures .. . . . . . . . . . . A-507

C. Templates for Important Applications .. . . . . . . . A-508
D. Embedding the Concept Into Tools in the

Marketplace.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-508
E. Developers of Continuous Monitoring

Software .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-509
1. Enterprise Software Vendors .. . . . . . . . . . . . . . . . A-509
2. Large Public Accounting Firms ... . . . . . . . . . . A-509
3. Established Audit Software Vendors .. . . . . . A-509

F. Conclusions .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-509

VI. APPLIED RESEARCH CASES ON
CONTINUOUS AUDIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-601
A. Integrating Data Auditing and Control

Monitoring .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-601
B. Continuous Control Monitoring of Business

Processes: A Pilot Implementation .. . . . . . . . . . . . . A-602
1. Introduction .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-602
2. Background ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-603
3. Motivating Factors.. . . . . . . . . . . . . . . . . . . . . . . . . . . . A-603
4. Implementation Steps .. . . . . . . . . . . . . . . . . . . . . . . . A-605
5. Implementing CCMs ... . . . . . . . . . . . . . . . . . . . . . . . A-605

a. Selection of Audit Action Sheets.. . . . . . . A-605
(1) Rating Criterion .. . . . . . . . . . . . . . . . . . . . . . A-607
(2) Rating Notes.. . . . . . . . . . . . . . . . . . . . . . . . . . A-607
(3) Evaluation .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-607

b. Data Issues .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-607
c. CCM Coding... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-607
d. Summary... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-611

6. Lessons Learned From the Pilot
Implementation .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-611
a. Formalizing and Reengineering the

Process of Auditing to Implement
CCM.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-611

PAGE

b. Control and Alarm Hierarchy and Its
Management in CCM .... . . . . . . . . . . . . . . . . . . A-611

c. Audit Trail of CCM .... . . . . . . . . . . . . . . . . . . . A-612
7. Concluding Remarks on CCM .... . . . . . . . . . . A-613

C. Continuity Equations at a Major Health
Management Corporation .. . . . . . . . . . . . . . . . . . . . . . . . A-613
1. Analytical Procedures for Highly

Disaggregate Data.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-613
2. Business Processes and Auditing

Benchmarks .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-615
3. The Business Process Layer of

Continuity Equations .. . . . . . . . . . . . . . . . . . . . . . . . . . A-616
a. Endogenous or Exogenous Business

Processes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-616
b. Degree of Uncertainty for Business

Processes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-617
c. Financial or Non-Financial Business

Processes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-617
d. Domain and Range of Business

Processes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-617
4. Continuity Equations Modeling .. . . . . . . . . . . . A-617
5. Data Profile and Data Preprocessing for

Continuity Equations .. . . . . . . . . . . . . . . . . . . . . . . . . . A-618
a. Identification of Key Business

Processes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-618
b. Data Cleaning.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-619
c. Identify Complete Transaction Cycles.. A-619
d. Delete Non-Business-Day Records.. . . . . A-619
e. Aggregate Individual Transaction

Records.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-619
6. Analytical Modeling With Continuity

Equations .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-620
a. Types of Models.. . . . . . . . . . . . . . . . . . . . . . . . . . . A-620

(1) Simultaneous Equation Model.. . . . . A-620
(2) Multivariate Time Series Model .. . A-621
(3) Linear Regression Model.. . . . . . . . . . . A-621

b. Model Prediction Accuracy
Comparison.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-621

c. Model Anomaly Detection
Comparison.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-622
(1) Real-Time Error Correction in

Anomaly Detection.. . . . . . . . . . . . . . . . . . . . A-622
(2) Anomaly Detection Comparison

Statistics.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-622
7. Conclusions on Continuity Equations .. . . . . A-625

D. Conclusions .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-625

VII. A PRIMER ON CA IMPLEMENTATION . . . . . A-701
A. Transition Steps.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-701
B. Objectives of the CA Implementation.. . . . . . . . A-701

1. Full Auditor Responsibility .. . . . . . . . . . . . . . . . . A-701
2. Auditor Responsible for Analytics.. . . . . . . . . A-701
3. Auditor Only a User .. . . . . . . . . . . . . . . . . . . . . . . . . A-701

C. Change Management.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-702
D. A Survey of the Control Climate .. . . . . . . . . . . . . A-702

1. Database Issues.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-703
2. Analytics.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-703
3. Auditor Workbench Activities .. . . . . . . . . . . . . . A-704

a. Hardware .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-704
b. Software.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-704
c. Software Audit Use.. . . . . . . . . . . . . . . . . . . . . . . A-704
d. Communication Links.. . . . . . . . . . . . . . . . . . . . A-704

4. Behavioral and Technical Constraints .. . . . . A-705
a. Audit Libraries.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-705

(vi) 5405� 2007 Tax Management Inc., a BNA Company
1250 23rd Street, N.W., Washington, D.C. 20037-1166
Accounting Policy & Practice Series ISSN 1933-0243



PAGE

b. Auditing the Network .. . . . . . . . . . . . . . . . . . . . A-705
c. Process Studies .. . . . . . . . . . . . . . . . . . . . . . . . . . . . A-705
d. Technical Skill of Audit Staff. . . . . . . . . . . . A-705

E. Implementation Plan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-705
1. Platform Needs .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-705
2. System Selection .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-705
3. Specific System ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-705
4. Control in Specific Systems ... . . . . . . . . . . . . . . A-706
5. Continuous Control Monitoring in

ERP-Based Systems ... . . . . . . . . . . . . . . . . . . . . . . . . . A-706
6. Steps of Analytical Modeling and

Monitoring Using Continuity Equations .. . . A-706
F. Conclusion.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-706

VIII. CONCLUSIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-801
A. The State of Continuous Auditing Today... . . A-801
B. The Research Needed on Continuous

Auditing .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-801

PAGE

1. Conditions Conducive to Adoption of
Continuous Auditing .. . . . . . . . . . . . . . . . . . . . . . . . . . A-801

2. External Auditors’ Reliance on Work of
Internal Auditors.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-802

3. Catalysts of the Continuous Auditing
Process .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-802

4. The Current Acceptance and State of
Continuous Auditing.. . . . . . . . . . . . . . . . . . . . . . . . . . . A-803

5. Observations .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-803
C. The Future Research on Continuous

Auditing .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-804

WORKING PAPERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B-1

BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-1

5405 (vii)� 2007 Tax Management Inc., a BNA Company
1250 23rd Street, N.W., Washington, D.C. 20037-1166
Accounting Policy & Practice Series ISSN 1933-0243



(viii) 5405� 2007 Tax Management Inc., a BNA Company
1250 23rd Street, N.W., Washington, D.C. 20037-1166
Accounting Policy & Practice Series ISSN 1933-0243


