
VOL. 3 · NO. 1 · 2026 · PP. 26–45CO V E N A N T  A E G I S  R E V I E W  O F  F I N A N C I A L  T E C H N O LO G Y

Continuous Auditing: Real-Time Assurance, Analytics and
Anomaly Detection
F. Adeyemi1, E. Rossi1, C. Mwangi2, K. Nakamura3

1Covenant Aegis Finance Division, Assurance Analytics Laboratory

2Department of Accounting Information Systems, Partner Research Network

3Center for Audit Technology

Received 13 Jan 2026 · Revised 1 Mar 2026 · Accepted 8 Mar 2026 · REVIEW ARTICLE  · DOI 10.48-CA/fintech.2026.0302 ·

Corresponding author: f.adeyemi@covenantaegis.com

ABSTRACT

Background. Continuous auditing replaces periodic, sample-based assurance with automated, near-

real-time evaluation of transactions and controls. Objective. To trace the concept from its foundational

definition through audit data analytics, and to review methods, evidence and governance. Methods.

Narrative review of the continuous-auditing and audit-analytics literature (1991–2023). Results. Moving

from sampling to full-population testing raises coverage from a fraction of a percent to 100% of

transactions; continuous control monitoring and anomaly methods (including Benford's-Law digital

analysis) shorten detection time and can deter misconduct, though adoption is constrained by data

integration and standards. Conclusion. Continuous auditing improves timeliness and coverage through

full-population analytics, realised via data integration, disciplined alert governance and the continued

centrality of professional judgement.

Keywords: continuous auditing; audit analytics; continuous control monitoring; fraud detection; full-population
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1. Introduction

Traditional auditing tests samples at period

end, accepting a lag between events and

assurance. As transactions became digital

and voluminous, Vasarhelyi and Halper

proposed continuous auditing: automated

procedures producing assurance on a near-

real-time basis [1]. The approach has

matured alongside enterprise systems and

analytics into a practical model.

2. From Sampling to Full-Population
Analytics

Because evidence can now be drawn from

complete transaction populations rather

than samples, analytics can test every

record against expectations, dramatically

increasing coverage (Figure 1). Research

documents how full-population testing

reshapes evidence, risk assessment and the

auditor's role [2,3].
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Figure 1. Transaction coverage: traditional sampling tests a small
fraction; continuous auditing tests the full population, the core
source of its assurance gain [2,3]. Illustrative.

3. Methods

3.1 Continuous Control Monitoring

Automated checks verify that controls—

segregation of duties, authorisation limits,

three-way matching—operate

continuously, flagging violations as they

occur rather than months later [4].

3.2 Anomaly and Fraud Detection

Analytical techniques surface outliers and

suspicious patterns. Benford's-Law digital

analysis tests whether leading-digit

distributions conform to expectation,

providing a screening signal for

manipulation [5] (Figure 2). Statistical and

machine-learning models extend this to

complex schemes, while requiring careful

control of false positives.
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Figure 2. Benford's-Law expected first-digit frequencies (30.1%,
17.6%, … 4.6%). Material deviation in financial data is a recognised
screening flag for manipulation [5].

4. Evidence and Effectiveness

Studies report that continuous monitoring

shortens detection time, expands coverage

and can deter misconduct, though benefits

depend on data quality, integration and

follow-up. Surveys identify the promise

alongside uneven empirical evidence and

adoption [3,6].

5. Barriers and Governance

Adoption is constrained more by

organisation, data integration and

standards than by technology: legacy

systems, data access, alert-triage capacity,

and assurance standards designed for

periodic audits. Effective programs govern

alert thresholds, document analytics, and

preserve professional scepticism—

automation informs judgement, it does not

supplant it [6].

6. The Covenant Aegis Platform

Our platform ingests transaction streams,

applies full-population control tests and

anomaly analytics, and records

cryptographic evidence of what was tested

and when, producing an immutable,

reviewable audit trail. Alerts are tiered and

routed to preserve analyst attention, and

every automated rule is documented and

version-controlled.

7. Discussion and Conclusion

The figures here are illustrative of method,

not measured outcomes. Continuous

auditing converts assurance from a



retrospective sample into an ongoing, full-

population analytic process, improving

timeliness and coverage—realised through

data integration, disciplined alert

governance and the continued centrality of

professional judgement.
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9. Architecture of a Continuous-Auditing
System

A continuous-auditing system layers data

acquisition from enterprise systems (ERP,

ledgers, transaction logs), a rules-and-

analytics engine, an alerting/case-

management workflow, and an immutable

evidence store. Audit data analytics operate

on full populations rather than samples,

enabling exception testing of every

transaction against control expectations

[A1]. The architecture must preserve

auditor independence and an evidence trail

sufficient for external review and standards

compliance.

Table A1. Continuous-auditing components and function.

Component Function

Data acquisition Ingest ERP/ledger streams

Analytics engine Full-population control tests

Alerting/workflow Triage and case management

Evidence store Immutable, reviewable trail

10. Control Monitoring Techniques

Continuous control monitoring automates

assurance over key controls: segregation-

of-duties conflicts, authorisation-limit

breaches, duplicate payments, and three-

way-match exceptions (purchase order,

receipt, invoice). Each control is encoded

as a testable rule executed on every

transaction, with violations raised in near

real time rather than discovered at period

end [A2]. This shifts assurance from

detective sampling to

preventive/continuous monitoring.

11. Statistical Anomaly Methods

Beyond rules, statistical methods surface

unknown anomalies. Benford's-Law digital

analysis tests leading-digit distributions for

manipulation [A3]; clustering and outlier

detection flag unusual transactions; and

supervised models trained on known fraud

can score new transactions. Each requires

careful false-positive control given the

base-rate problem common to detection

systems. Figure A1 illustrates a Benford
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Figure A1. Benford expected distribution (bars) versus a
manipulated dataset (line) that deviates materially—a screening
flag for further investigation [A3]. Conceptual.

12. Evidence, Standards and Assurance
Levels

Continuous auditing intersects evolving

assurance standards designed historically

for periodic audits. Full-population testing

changes the nature of evidence and the

meaning of materiality and sampling risk,

prompting standard-setters and

researchers to reconsider audit

methodology [A4]. Evidence integrity—an

immutable, time-stamped record of what

was tested and the result—supports both

internal governance and external

attestation.

13. Implementation Barriers

Adoption is limited more by organisation

and data than technology: fragmented

legacy systems, data-access and quality

issues, alert-triage capacity, change

management, and standards lag. Successful

programs start with high-value controls,

integrate data pipelines, govern alert

thresholds to avoid fatigue, and build

analyst trust through documented,

explainable rules [A5].

14. Governance and the Role of Judgement

Automation augments but does not replace

professional scepticism. Alert thresholds,

analytics logic and exception dispositions

must be documented and reviewed;

auditors interpret anomalies in business

context, distinguishing benign exceptions

from indicators of error or fraud.

Governance preserves independence and a

defensible audit trail.

15. Future Directions

Process mining, real-time risk scoring, and

AI-assisted anomaly explanation are

emerging; integration with continuous-

monitoring of IT general controls and with

external-audit reliance is advancing. The

trajectory is toward always-on, full-

population assurance with human

judgement at the centre.
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