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Monetary-Unit Sampling: An Investigation

Jane M. Horgan

ABSTRACT

This study examined the performance of six monetary-unit sampling methods in substantive
auditing under various population conditions. The investigation involved both a theoretical
point estimator analysis and an empirical study of upper bound estimates of the total error
amount using the Stringer, Cell and Moment bounds with two methods of error assignment,
three nominal confidence levels and three sample sizes.

For a range of thirty audit populations simulated from real accounting populations of debtors
from commercial entities in the Public Sector in Ireland, it was found that the differential
effects of simple random, systematic, cell and sieve sampling were independent of the bound
used, the error assignment method and the nominal confidence level. The reliability and
tightness of the bounds were found to be similar for all selection methods but differences in
the precision of the bounds did exist. In terms of the precision of the estimates, systematic
and cell sampling favoured populations with large line items and sieve sampling favoured
populations with large line items and low error rates.

Lahiri sampling, a selection method not used in auditing previously and proposed in this study
as a practical alternative to simple random sampling was not found to be significantly
different from simple random sampling with respect to any of the performance measures.

Stabilised sieve sampling, a new monetary-unit sampling method developed in this study as
an alternative to simple random sampling and sieve sampling, was found to be reliable for
the range of audit populations on which it was tested. In populations with small line items,
stabilised sieve sampling tended to have a tightness similar to that of simple random sampling
and sieve sampling for any given error rate, taint size, sample size and bound and in
populations with large line items, stabilised sieve sampling was more conservative than simple
random sampling and sieve sampling but the differences were not significant in any case. It
was more precise than simple random sampling and its precision was similar to that of sieve
sampling in most cases. As stabilised sieve sampling overcomes the primary disadvantage
of sieve sampling by returning a constant sample size of monetary units, it was concluded that
it may be a useful alternative to simple random sampling and sieve sampling in real
substantive auditing environments.
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Chapter 1

An Introduction to the Background of the Study

1.1 Introduction

Accounting populations consist of a compilation of items (e.g.
creditors, debtors) put together over a specific period. The
populations sometimes contain a large number of items amounting
to balances totalling millions of pounds and the auditor has the
responsibility of attesting to their truth and fairness. A
detailed examination of all these accounts is not always
practicable and it is often necessary to rely on statistical
sampling to select a subset in order to estimate the

characteristics of the whole population.

This study explores some of the problems facing the auditor when
using statistical sampling. Specifically, it investigates how
existing monetary-unit sampling methods perform in obtaining
estimates of the total error amount in accounting populations of
debtors. New monetary-unit sampling methods are developed for
application in substantive testing of debtors and are tested on
data obtained from commercial entities in the Public Sector in

Ireland.



In the remainder of this chapter;

The nature of auditing and the audit process is discussed (1.2)
Sampling of accounting populations is explained (1.3)
Statistical sampling in auditing is discussed (1.4)

The development of monetary-unit sampling is outlined (1.5)

The need for the research is summarised (1.6)

The scope of the research is detailed (1.7)

The objectives of the study are stated (1.8)

The limitations of the study are explained (1.9)

An overview of the remaining chapters is provided (1.10)

1.2 The Nature of Auditing and the Audit Process

The American Accounting Association's Committee on Basic Auditing

Concepts (1973, p2) defines auditing as:

'a systematic process of objectively
obtaining and evaluating evidence regarding
assertions about economic actions and events
to ascertain the degree of correspondence
between these assertions and established
criteria and communicating the results to
interested users.'

and the explanatory forward of the APC's Auditing Standards and

Guidelines defines an audit as:

'an independent examination of, and
expression of opinion on, the financial
statements of an enterprise by an appointed
auditor in pursuance of that appointment and
in compliance with any relevant statutory
obligations' (APC, 1989).



Auditing may be <classified in a number of ways and two

classifications which are particularly relevant to this study are

(1) Financial and operational auditing and (11) External and
internal auditing. These are defined below.
(1) Financial and Operational Auditing

A financial audit 1is:

' a systematic examination of financial
statements, records and related operations
to determine adherence to generally accepted
accounting principles, management policies,
or stated requirements' (Schlosser, 1971,

PP 1-4).

Operational auditing is defined by the AICPA's Special Committee
on Operational and Management Auditing as
'a systematic review of an organisation's

activities (or a stipulated segment of them)
in relation to specified objectives for the

purposes of assessing performance,
identifying opportunities for improvement,
and developing recommendations for

improvement or further action' (AICPA,1973).

(ii) External and Internal Auditing.

External audits are carried out by personnel who are not
employees of the organisations being audited. Usually, external
audits are carried out by firms of public accountants who offer

their services on a contractual basis. The majority of audits

3



performed by public accountants are financial. The most common
financial audit is an examination of the financial statements for
the purpose of forming an opinion of their truth and fairness in
conformity with generally accepted accounting principles (Taylor

and Glezen, 1994, p3).

Internal auditing is described by the Institute of Internal
Auditors as 'an 1independent appraisal function established
within an organisation to examine and evaluate its activities as
a service to the organisation' (ITA, 1992). The objective of
an internal audit 1s to assist members of the organisation,
including those in management and on the board, in the effective
discharge of their responsibilities. To this end, the scope of
internal auditing should encompass 'the examination and
evaluation of the adequacy and the effectiveness of the
organizations's system of internal controls and the quality of

performance 1in carrying out assigned responsibilities' (IIA,

1992)

As will be discussed further in 1.2.4, this study is concerned
with external financial auditing of commercial entities in the
Irish Public Sector by government auditors. Leslie (1975) noted

that

'Government auditors are frequently called upon
to carry out many tests of accounting populations
similar to those undertaken by external and
internal auditors in the Private Sector.'



To develop an opinion on the financial statements 'the auditor
must gather and evaluate many different types of information both
financial and non-financial' (Mock and Watkins, 1982) . This
gathering and evaluation activity is called the audit process and

the information obtained 1is called the audit evidence.

1.2.1 Conceptual Framework for Auditing

Authors have sought to identify a conceptual framework for the
audit process as a means of determining the criteria necessary
for the adequate performance of the audit function. The early
development of a conceptual framework consisted of a 'postulate-
based' approach. Mautz and Sharaf (1961, Chap. 3) proposed

'tentative' postulates and these are listed below:

(i) Financial statements and financial data are

verifiable.

(i1) There is no necessary conflict of interest between the
auditor and the management of the enterprise under

audit.

(1ii) The financial statements and other information
submitted for verification are free from collusive and

other unusual irregularities.

(1v) The existence of a satisfactory system of internal

control eliminated the probability of irregularities.



(V) Consistent application of generally accepted
principles of accounting results in the fair
presentation of the financial position and the results

of operations.

(vi) In the absence of clear evidence to the contrary, what
has held true 1in the past for the enterprise wunder

examination will hold true in the future.

(vii) When examining financial data for the purpose of
expressing an independent opinion thereon, the auditor

acts exclusively in the capacity of an auditor.

(viii) The professional status of the independent auditor

imposes commensurate professional obligations.

Many authors see some of these postulates as untenable and have
striven to interpret them less rigidly than stated. For example,
regarding the verifiability of the audit process, Higson (1987)
explains that the word 'verifiable' was not taken to mean beyond
all doubt, but verification is a process that 'carries one to a
position of confidence about any given proposition'. Hamilton
(1978) suggests that the conceptual model advanced by Mautz and
Sharaf (1961) fails to provide a foundation Dbecause it has
neither yielded any testable results nor led to a process of

theory refinement and development.



The Mautz and Sharaf postulates deal mainly with whether an audit
is feasible and what the scope of such an audit should be. They
say very little about whether an audit is in fact necessary. The
postulates approach was developed further by Lee (1982) who
classified postulates wunder three headings, (1) justifying
postulates, (ii) behavioral postulates and (1id) functional

postulates.

Justifying Postulates:

Justifying postulates attempt to justify the audit on the basis

of the credibility of the accounts. They are:

(1) Statutory accounts in general have insufficient
credibility to be used confidently by the

shareholders.

(ii) The enhancement of credibility is 