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Abstract
This paper contributes to developing of a composite model to predict audit outcomes and
guide interventions seeking to improve financial reporting practices. It analyses the
relationship between municipal financial regularity audit outcomes (FRAO) and selected
study hopes to contribute to operation clean audit tasks targeted at improving municipal
attributes clustered within governance, and fiscal efficacy reform readiness.
The paper is based on ongoing doctoral research on developing and testing a composite
model predicting municipal FRAO. The paper employs logistic regression framework in
analysing the relationship between selected municipal attributes and FRAO. Logistic
regression is applied on data published by the Municipal Demarcation Board (municipal
structural categorisation), the Auditor General South Africa (AGSA) (FRAO), and the NT
(municipal capacity categorisation data).
A review of the summary of municipal audit outcomes in financial years to June 30, 2013
show unsatisfactory municipal financial reporting practices. About 60 percent of
municipalities failed to consistently achieve unqualified audit opinion report during a fiveyear period to June 30, 2013. The interventions improving municipal FRAO should be based
on a composite model of municipal-based data.
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1.
Introduction and background
Each year, the AGSA, the supreme audit institution, and the media report news concerning
the "deficient financial management" municipalities and, as a consequence, their delicate
financial situation
audited municipal performance is evident in the National Development Plan (NDP) targeting
75 percent of municipalities to obtain unqualified audit reports by no later than 2019(Powell
and O
Users of public accounting information, especially the citizens,
demand access to data that allows evaluating the financial condition and performance of
-financial
commitments, related to the provision of services (Kennedy and Shaw, 1991; Christiaens,
1999
financial governance in established accountability structures.

Audited financial information allows the municipalities to remain accountable and creates
transparency, including a financial reputation, facilitating justification of past decisions and
informing future policies (Pablos, et al, 2002). Municipal finance management performance
measurement, which are audited, underpins a performance management framework, in
general, and is supported by the Municipal Finance Act (Act No 56 of 2003) (MFMA). In
addition, it forms a building block to the back-to-basics programmes formulated by the
Department of Cooperative Governance and Traditional Affairs (CoGTA) (CoGTA,
2014:14). The implementation of the MFMA proved challenging for municipalities receiving
modified audit opinions1 from the AGSA (CoGTA, 2014; Sholtz and Lepheana, 2013; Ambe
and Magiro, 2008).
The AGSA has documented municipal specific reasons for municipal modified audit
outcomes (refer to the Text Box 1 and Table 2). The majority of the municipalities referred
to in Table 2 received modified audit reports from the AGSA. Some of the challenges
regarding modified audit reports evolve around municipal weak capacity, which informed the
(Sholtz and Lepheana, 2013).
There have been various ways poor audit outcomes, reflecting bad financial management and
reporting practices, have been addressed by the South Africa (SA) government. One of these
ways has been through consolidation of weaker municipalities with seemingly stronger ones
for imp
targeting elimination of modified audit reports among municipalities by 2014 (Powell, et al,
2014). Another way has been to undertake interventions in terms of Section 139 of the South
African Constitution and carry out municipal recovery measures led by the national and
provincial government. This has not yielded the desired outcomes (Powell, et al, 2014,
CoGTA, 2014) and municipalities have been sorted into performance tracks to facilitate
targeted interventions to dysfunctional ones (CoGTA, 2014:6). The issue therefore is how the
national government should detect modified audit reports before they become emergencies
for intervention in terms of Section 139 of the Constitution.
Text Box 1: Good practice indicators for municipalities to achieve clean audit results
1. A clear trail of supporting documentation;
2. Quality of financial statements and management information;
3. Timeliness of financial statements and management information;
4. Availability of key officials during audits;
5. Development of, and compliance with, risk management and good internal control
practices; and
6. Leadership, supervision and monitoring.
Adapted from: Auditor General South Africa. 2014. Consolidated report of the AuditorGeneral on the audit outcomes of local government for the financial year 2013-14 , Pretoria:
The Auditor General South Africa

2.

Problem statement

Cooperative
-to-basics programme
associates a deteriorating financial management picture to municipal specific findings that are
tain
unqualified audit outcomes (see Text Box 1). The solution to these problems seem to be
context specific and consume resources as demonstrated in the differentiated approached
advanced by CoGTA in its back-to-basics programme (CoGTA, 2014:8). As a result, the
Minister responsible for local government launched a conceptual model recognising
differences among municipalities at their performance and capability (Powell and
A back and forth intervention process seem to be in place. The principles behind the launched
conceptual model, categorising municipalities in three performance tracks (top, medium and
low), do not seem to differ from the 2004 NT-led municipal capacity survey that categorised
municipalities into low, medium and high capacities. The 2004 NT-led municipal capacity
survey and subsequent capacity categorisation recognised the importance of municipal
capacity in improved financial management and service delivery. Table 1 shows how local,
district and metropolitan municipalities were categorised into low, medium and high
capacities. The subsequent audit outcomes (Table 2) could have been used to refine the
capacity categorisation to support targeted intervention.
Table 2 shows indicative audit outcomes consistently achieved during a five-year period to
Table 2, 115 municipalities (41.4 percent) achieve unqualified audit (with or without
emphasis of matter) in at least three years during the five-year period. About 60 percent of
municipalities received at least three modified audit opinion reports, reflecting unsatisfactory
municipal financial performance, over the five-year period (2008-2013).
Table 1: Summary municipal capacity categorisations

Capacity

Municipal Categories
Local
District Metropolitan
Total
Low
112(88%) 15(12%)
0 127(45%)
Medium
85(79%) 22(21%)
0 107(38%)
High
36(72%) 8(16%)
6(12%)
50(17%)
233(87%) 45(16%)
6(2%) 2842(100%
Source: Compiled from the February 2004 survey results published in the South Africa
Government Gazzette Notice No. 26511
The number of municipalities has since changed to 278 as weaker municipalities were consolidated to create
well performing municipal structure.

The development of a composite model would be useful to guiding differentiated
interventions designed to lead municipalities to achieve municipal audit objectives in the
NDP and later refine performance tracks in the back-to-basics programme (CoGTA, 2014).
The areas targeted for intervention under the back-to-basics programmes included broad
aspects of accelerating service delivery, enhancing good governance, promoting sound
financial management, fighting corruption, and facilitating sustainable infrastructure
development.

Audit
outcomes

Table 2: Summarised consistently achieved audit outcomes (2008-2013)
Municipal Category
Metropolitan
District
Local
3:Unqualified
5 62.5% 28 63.6%
82 36.3%
2:Qualified
2 25.0% 7 15.9%
59 26.1%
1:Other as modified 3

1
8

12.5% 9 20.5%
100% 44 100%

85 37.6%
226 100%

Total
115 41.4%
68 24.5%

95 34.2%
278 100%

Source: Derived from analysis of AGSA (2013). Consolidated General Report on Local
Government Audit Outcomes, Pretoria

3.
Research questions
The study endeavours to get answers to the following questions:
i.
With these results in Table 2 in mind, a question worth asking is: what is the
composite model for explaining and predicting consistent record of audit
outcomes?
ii.
What is the predictive value of the 2014 NT municipal capacity categorisation
survey results that can guide municipalities achieve improved FRAO?
iii.
To what extent does the municipal categorisation under the Local Government:
Municipal Structures Act (Act No 117 of 1998) impact on FRAO?
4.
Justification and significance of the study
Financial regularity audit is a process of validation of financial measurements presented in
the annual financial statements (Kuenkaikaew and Vasarhelyi, 2013:13). The resulting FRAO
are therefore based on annual financial statements prepared in accordance with approved
reporting standards and Sections 121 and 128 of the MFMA. The audit reports and audit
action plans seeking to improve weaknesses identified by the AGSA are components of the
annual report. From this, it is clear that accounting officers prepare audit action plans in a
retroactive basis and without reliance on a systematic model. The adoption of improved
financial management, reporting, and monitoring of implementation of audit action plans
consume resources (CoGTA, 2014).
Previous studies (Dopuch, Holthausen, Robert and Leftwich, 1987; Green, 1995, Ireland,
20
3

Included here are adverse, disclaimed, and unissued audit reports

firms as premised on going concern imperatives. In addition to their private sector
orientation, previous studies referenced here use relatively small samples of non-public sector
firms. The current study is based on municipalities and going concern uncertainties are
important to the extent of their negative impact on public service delivery. In addition, these
studies have used market-based and firm specific financial variables.
This study adds a dimension to the prediction of audit outcomes by consideration nonfinancial variables and data that is specific to the SA environment. For instance, it has been
established that contend that large municipalities produce better accounting information (and
by extension better audit outcomes) than municipalities in general Falkman and Tagesson
(2008). Christiaens (1999) studied determinants of adopting accrual-based financial reporting
in municipalities and concluded that municipal accounting reforms among Flemish
municipalities was context specific and failed to taken into account the supremacy of
budgetary accounting, municipal size, availability of consultants and previous municipality
experience in managing reforms. The municipal structure and reporting requirements have
been used to model municipal information timeliness and were found to be significant
(Dwyer and Wilson, 1989:46-52). However, it is not clear whether these factors play a
significant role in the prediction of audit outcomes.
No study has been done specifically with regards to predicting municipal audit outcomes as it
timeliness has been considered in a number of studies (Payne and Jensen, 2002, Johnson,
1996; Johnson, 1998:378; Knechel and Payne, 2001; and McClelland and Giroux, 2000) have
shown that the audit reporting delays are impacted by municipal audit and audit-firm
characteristics although the effects of audit characteristics are largely determined by
municipal structure and reporting requirements. Ngoepe and Ngulube (2014) have established
that record management practices significantly influence audit outcomes, while Powell, et al,
2014 have argued that a municipal audit consistency barometer, developed on the basis of a
history of audit outcomes, is important in guiding national and provincial government
intervention to improve municipal financial management.
There are gaps in existing research that make the present study useful to auditors, national
government, and researchers or financial analysts. The findings and recommendations in the
reviewed studies do not lead to a model predicting modified audit reports. The factors
analysed by studies done outside the South African environment are not entirely relevant to
presentation of the municipal annual report by SA municipalities are determined with
reference to regulated dates (see sections 72, 121, 126, 128 and 129 of the MFMA). In
addition, financial reporting requirements are stipulated in the NT-issued templates and
guidelines and allow audit to proceed on a retroactive basis. Failure to submit annual
financial statements for retroactive audit may invite s139 of the Constitution intervention by
provincial and national governments in the management of a municipality. The development
of a model on the basis of retroactive audit reports can explored for use to predict municipal
FRAO and make targeted intervention a reality.

5.
Objectives of the study and scope
The purpose of the study is to develop a composite logit model to predict FRAO by
discerning determinants of municipal FRAO as highlighted in the AGSA assurance reports.
The logit model is developed with dependent variable indicating whether the municipality
received a modified audit report or not; and the explanatory variables representing mostly
public available information on municipalities as defined in Table 4. The study endeavours to
answers research questions posed in the section 3 of this paper.
This study improves the understanding of annual reporting and audit as accountability
instruments in municipalities and will have policy implications on the targeting of
interventions to improve FRAO and later audit of performance information (AOPI). Knowing
factors contributing to audit outcomes will help provincial and nation governments plan and
implement s139 of the Constitution intervention as informed by consistently achieved FRAO.
The AOPI and value for money audit outcomes are not used in this study. The AOPI was
introduced in municipalities after 2009 and did not involve expression of audit opinion in its
pilot phase. FRAO has been shown to contribute to adoption of recognised financial reporting
standards (Christiaens, 1999; Tagesson and Erikson, 2011), a key aspect of MFMA reform.
Table 3: Municipal Capacity Categorisation Survey Attributes
Survey Aspect
Attribute

Governance arrangements

Financial
status

Existence of a budget and treasury directorate (office)
Number of employees dedicated to the financial function
Existence of approved delegation policy
Prevalent vacancies in senior management position
Number of years of experience in municipal governance issues
commanded by existing senior managers

and

complexity Existence of multi-year budgeting and planning
Frequency of reporting (oversight) to by management to the
council
Existence of municipal-controlled entities
External audit lag
External audit outcome type
Municipal Finance Reform Existence of MFMA implementation leadership
implementation readiness
Adequacy of project management experience among senior
managers
Existence of MFMA implementation plan
Dedication of resources to MFMA implementation

Source: Compiled from the survey instrument used in February 2004.

6.
Municipal accountability, accounting and audit
There are many dimensions (internal, external, performance information, forensic) of audit
(Wasche and Sciortino, 2007). In this study we consider financial regularity audit (Ahlenius,
2000). Audit of municipal accounting information systems require that financial statements

include information on issues such as the budgetary execution level, liquidity and solvency,
indebtedness level, cost of the services and goals achieved (Patton, 1992).
in public participation in decision making (CoGTA, 2014). Municipal financial reporting and
associated audit assurance are significant in the accomplishment of the accountability duty in
a democratic society (ASB, 2012). Rightly so, they form a building block to the back-toa part of the
accountability architecture (it does not generate accountability) as it contributes to the
financial health of a government and the effective management of public mo
The
purpose of financial reporting should be understood in the context of different instruments of
accountability (Ryan, et al, 2002; Miah, 1991). Financial accountability can be achieved
through reporting as required in terms of the section 121(3) of MFMA.
On a reduced scope, financial accountability links municipal managers to municipal
residents, being related to the use of municipal resources. In this manner, financial
accountability comprises of the duty to maintain honesty, comply with legal prescripts
(accountability for legality), and maintain an efficient and effective administration (process
and performance accountability) (Pablos, et al, 2002). It is for this reason that Schelker and
Eichenberger (2008) argue, emphasising the role of audit outcomes in accountability, that
auditors with an extended mandate improve transparency and provide essential information
on the impact of policy proposals on common pool resources. In the case of SA, the mandate
extends beyond financial regularity to AOPI (AGSA, 2014).
The contribution of FRAO to municipal accountability can be analysed on the basis of the
agency theory. Municipal residents (the principal) puts reliance on audited financial
statements to monitor councillors and municipal managers. The existing legislation on local
government referred to earlier recognizes the agency theory in the design of the municipal
financial governance and accountability structures (CoGTA, 2014; AGSA, 2014).
The need for improved accountability and financial governance required an assessment of
municipal capacity along the lines suggested at the recently concluded Presidential Summit
on Local Government (CoGTA, 2014). The 2004 NT-led municipal capacity survey provided
a basis for determining the timing of MFMA reform implementation in municipalities. The
survey considered aspects in Table 3. A number of attributes were considered in arriving at
the capacity category (index) of a municipality. A review of the survey instrument show,
among others, the audit outcomes during three financial years preceding 2003/2004
contributed to the capacity categorise of 284 municipalities then. Powell, et al (2014) have
underscored, without providing a tested model but relying on past trend analysis, the
contribution of audit consistency barometer to assessing the municipal capacity to achieve
municipal audit objectives in the NDP. The audit consistency barometer does not uncover
factors underpinning such trend-based metric.

7.
Data and methods
Municipal financial performance measurement and associated assurance in SA public
administration can be more strategic, efficient and effective by ascertaining which key causal
conditions shape its adoption of improved practices. The study is informed by a review of the
legislative context of municipal financial management reforms, policy documents, and
literature on performance measurement in the public sector. It also focuses on the review of
quantitative data on municipal attributes. The paper employs logistic regression framework in
analysing the impact of selected municipal attributes on FRAO. Logistic regression is applied
on data published by the Municipal Demarcation Board (on municipal structures), AGSA
(FRAO as the study criterion variable), and the NT (municipal capacity categorisation data).
The two government agencies responsible for determining municipal structures and capacity
categorisation consider information from research surveys, stakeholder interviews and other
sources. The researcher envisaged, a priori, that the outcome of the process activities
undertaken by government agencies reflect factors that matter most to municipal fiscal
efficacy.
In view of the research questions and associated research objectives, a positivist realism
research paradigm (RP) (Guba and Lincoln, 1994: 105) appeared appropriate although the
research topic involves an investigation into a legislatively-controlled reporting and assurance
system that is open and evolving (Healy and Perry, 2000: 121). As demonstrated by regular
interventions, such systems do not to achieve equilibrium in a manner akin to phenomena in
natural sciences (Sayer, 2000). Therefore, by applying a positivist realist paradigm we
assume that knowledge is statistically generalised to population through statistical analysis of
observations about accessible data. The positivist realism paradigm requires that the
researcher explores what can be observed and what lies behind what is observed (Chalmers,
1999: 226) and generalise study findings that are not intertwined in theoretical propositions.
A number of municipalities have shown unsatisfactory FRAO after attempts were made to
prepare them for modernised financial management and reporting practices (Table 2,
CoGTA, 2014:6).
The data on FRAO during the period 2004-2013 were collected from the audit reports of the
AGSA on 234 municipalities (excluding district municipalities). The FRAO was used the
criterion variable because access to financing for services require sound and transparent
financial systems, reflected in the independently audited annual financial statements. The
extent to which the surveyed attributed contributed to FRAO achieved. The 234
municipalities excluded district municipalities as they did not shoulder service deliveryoriented powers and functions similar to those of local and metropolitan municipalities.
Only two municipal attributes were considered in this study. Historical municipal attributes
influencing municipal FRAO were coded from the published listing of municipal capacity
and structure categories. The data collected was based on a priori expectation regarding
municipal attributes that could influence positive FRAO while implementing municipal
efficacy reforms.

The proto-type logit model specified for this research was fitted under two situations. Firstly,
maximum likelihood estimates were obtained with the two explanatory variables. Secondly,
the model was fitted through a stepwise selection procedure to determine which of the two
attributes mattered most. The explanatory variable (municipal attributes) investigated were as
specified in Table 4. The expected direction of the relationship of the explanatory variables in
the proto-type model with the criterion variable indicated in parenthesis.
Table 4: Explanatory and criterion variables and their coding

Criterion variable:
FRAO
1 if the municipality obtain unqualified audit in 5 out of the 8 years surveyed
and 0 otherwise. This emphasise consistency in achieved outcomes.
Explanatory variables
Capacity
3 if the municipality was categorise as high capacity, 2 if the municipality
was categorised as medium capacity, and 1 if the municipality was of low
capacity category (+)
Structure
3 if the municipality is a metropolitan, 2 if the municipality is a district, and 1
if the municipality is local in terms of the Local government: Municipal
Structures Act (Act No 117 of 1998) (+)
At the end of each audit, the audit opinion issued by AGSA is in any of the five categories:
unqualified opinion without emphasis of matter, unqualified audit opinion with emphasis of
matter, qualified audit, disclaimer due to limitation of scope, and adverse. For purposes of
improving municipal financial performance, operation clean audit should focus on modified
audit report, represented by the last three types of audit opinion. This study considers
unqualified audit to be good performance.
8.
Analytical framework
To investigate the chances of a municipality to achieve improved performance, as defined by
FRAO, the logit model was used to estimate the relationship in which the probability to
achieve and sustain improved FRAO (succeed) is considered to be a function of explanatory
variables. The logit model is used in this study because ordinary least square model is
inappropriate when response variable is dichotomous (Ameyiya, 1981; Hosmer and
Lemeshow, 1989; Allison, 2012; Tobin, 1958; Maddala, 1991). The FRAO, our criterion
variable, is discrete and therefore the analysis of data and determination of relationships is
done in the context of a choice model. In this study, the criterion variable is viewed as the
probability that a municipality is inclined to achieve and sustain improved financial
performance given certain factors (municipal attributes). History of audit outcomes may be a
factor. Success is defined as achieving unqualified audit opinion from AGSA in more than a
half of the period 2005-2013.
The researcher explored other alternative specification of quantitative choice models and was
guided by the findings of Maddala (1991). Quantitative choice models include linear
probability, probit, and logit model. These three statistical choice models are available on

most computer-based statistical packages and can analyse binary response variables such
adopt or not adopt newly introduced technology or financial reporting regime. Of the three
choice models, logit and probit are preferred to linear probability model when quantitative
modelling is based on a sample of data. In such cases, linear probability model suffers from a
number of inadequacies. For instance, variance of error terms of the linear probability model
is heteroscedastic and the standard errors of the parameter estimates are biased (Allison,
2012).
In addition, Hosmer and Lemeshow (2013) and Allison (2012) have noted that the error term
does not follow a standard normal distribution. Therefore, classical statistical test of
significance are inappropriate if certain null hypotheses has to be rejected or accepted. Thus
Feder, et al (1982) and Maddala (1991) have recommended the use of probit and logit models
as appropriate approaches to take care of heteroscedacity of the error term as well as confine
predicted values of the criterion variables in the range on 0 and 1. Nayga and Capps (1992),
and Maddala (1991) have demonstrated that neither logit nor probit has advantage over the
other in the case of binary choice models.
probit was based on convenience and
supported by the findings of Pohlman and Leitner (2003). Pohlman and Leitner (2003)
compared, on the basis on common data sets and assumptions, ordinary least squares (OLS)
and logistic regression and findings showed logistic regression yielded more accurate
predictions of dependent variable probabilities.
9.
Results of Analysis
9.1 Model fitting results based on two explanatory variables
After obtaining logistic regression model fitting results (Table 6a), the study proceeded to
How do we know if model fits the data?
Statistical Package for Social Scientists (SPSS) software used in analysing the data has
approaches that we relied in examining this issue. Broadly, the approaches fall into two
categories: measures of predictive power, for example, R-square and model classification
results, and goodness of fit tests. Allison (2012) argues, after showing limitations of other
approaches, for measures proposed by Tjur (2009). The study therefore generated most of
goodness tests and performed targeted tests where the model may have failed to pass all of
them.
Results showing parameter estimates and overall classification achieved by the logistic model
are presented in Tables 6a and 7. The parameter estimates shown in the model fitting results
(Table 6a) summarises the effects of each explanatory variable investigated. The wald
statistic shown is equal to the ratio of the regression coefficient to the standard error, squared.
The sig
higher will not really affect conclusions drawn (Maddala, 1991:792). We therefore, conclude
that the parameter estimates for capacity categorisation are useful in the model. However, the
municipal structure is not significant given a computed significance value of 0.17. The

direction of expected relationship of the explanatory variables in the model fitting results
with the FRAO is positive and consistent with our a priori expectation.
indicates a factor by which the odds changed when the relevant explanatory variable made a
unitary change (Szumilas, 2010; and Allison, 2012). The regression coefficient constitute the
estimated increase in the log odds ratio of FRAO per unit change in the explanatory variable.
In this paper, the odds of a municipality obtaining unqualified audit opinion is referred to as
the ratio of the probability that a municipality would have achieved unqualified audit report
to the probability that a municipality would not have achieve unqualified audit report given
the explanatory variable. For instance, when municipality capacity categorisation changes
from low (1) to medium (2), the odds were increased by 1.57, with other factors remaining
constant. In the case of structure categorisation, a change from local (1) to a district (2) would
result into an increase of the odds by 1.94.
Table 6a: Model Fitting Results
Variable

Capacit
y
Structur
e
Constan
t

)

0.45
0.66
-2.03

Std Error

0.19
0.48

Wald

5.78

df

1

Significan
ce

0.02

1.57

1.92

1

0.17

1.94

0.56 13.29

1

0.00

0.13

Table 6b: 95% Confidence interval Results for Explanatory variables
Capacity
Structure

Lower

1.09
0.76

Upper

2.28
4.94

Because the 95 per cent confidence interval (Table 6b) of 1.09 to 2.28 is greater than 1, the
increase in the odds of 1.94 of a municipality achieving unqualified audit report among SA
metropolitan-structured municipalities is statistically significant. This could be attributed to
suggests that the regression coefficient for structure of 1.16 provides estimated increase in the
odds of FRAO per unit change in the municipal structure category.

Table 7: Classification Results
Observed
FRAO2 0
1
Overall
Percentage

FRAO2
0
146
80

Predicted
1
2
6

Percentage Correct

98.6
7.0
65.0

With regards to the classification of predicted results on overall classification achieved by
logistic regression model (Table 7) reveal that 146 (98.6 percent) municipalities with a poor
FRAO were correctly predicted by the model to have failed to achieve unqualified audit
report outcome. Similarly, 6 (representing 7 percent) municipalities with unqualified audit
report were correctly predicted to have achieved unqualified audit report. In overall, 65 per
cent of 234 municipalities (excluding districts municipalities) were correctly classified by the
fitted logistic regression model.
The overall classification results and coefficient of determination (R 2) help measure how well
the fitted model can predict the criterion variable based on the selected explanatory variables.
However, the two do not tell us how well the model fits data used. Consequently, Table 8
presents Hosmer-Lemeshow (HL) test statistic for goodness-of-fit results. Goodness of fit
results facilitated to determine whether the model fitting results adequately describes the data.
The HL test statistic indicates a good fit because the significance level of 0.615 is > 0.05.
It was noted that the HL test statistic, although incorporated in most statistical packages, fails
on reliability criterion each time sample size changes. Therefore, the conclusions drawn in
this case were complemented by overall classification results (Table 7). Allison (2012) argues
that the HL test presents serious problems associated with the number of groups created out
of the sample data. The researchers, in this instance, failed to find any theory in statistical
literature that justifies the use of presently set groups of 10 in the SPSS used to analyse the
data.
Table 8: Hosmer-Lemeshow Goodness-of-fit Tests
Chi-square

0.252

Degrees of Freedom
1

Computed
Significance
0.615

9.2 Stepwise variable selection results
Table 9a presents final results of forward STEPWISE logistic regression used to identify a
statistically significant explanatory variable from the two used in this study. Recall that the
critical issue in this study is whether the explanatory variable is deemed to be a significant

determinant of FRAO. For this purpose, levels of significance of 5 per cent and 10 per cent
were used for explanatory variable inclusion and exclusion in the stepwise model fitting
results, respectively. The 10% level of significance was used for variable inclusion to be
consistent with observation elsewhere that a level of significance less 10% was too restrictive
that municipal capacity to be significant at 0.004 significance level. The municipal structure
categorisation could only be included in the model fitting results (stepwise) if the removal
level of significance had be set at 15 per cent.
Table 9a: Parameter estimates for stepwise logistic regression procedure
Variable
Capacity
Constant

)

Std. Error. Wald
0.525
0.183 8.260
-1.452
0.350 17.199

df

Significance.
1
0.004
1
0.000

1.691
0.234

Model classification results present in Table 9c showed that 128 (representing 86 per cent)
municipalities with poor audit report were correctly predicted by the model not to have
achieved unqualified audit. Likewise, 21 municipalities with unqualified audit opinion report
were correctly predicted to have attained unqualified audit opinion. The overall correct
classification declined by 1.3 per cent as a result of excluding municipal structure
categorisation variable through a stepwise procedure. Only 86.5 percent, down from 98.6
percent, of municipalities with modified audit reports were correctly classified to have
received modified audit reports.
Table 9b: Classification Results Based on Stepwise Model
Predicted
FRAO2
Observed
0
1
Percentage Correct
FRAO
0
128
20
86.5
1
65
21
24.4
Overall Percentage
63.7
The overall significance level of the one-factor logit model using HL test statics showed that
the model to be significant given the computed significance value of 0.615 (Table 10), which
is greater than 0.05.
Table 9c: 95% Confidence Interval Test
Step 1a

Capacity
Constant

95% C.I.for EXP(B)
Lower
Upper
1.182

2.418

The 95% confidence interval (Table 9c) was used to estimate the precision of the odds ratio.
The 95% confidence interval was used as a proxy for the presence of statistical significance if
does not overlap the odds ratio =1 (the presence of capacity does not affect the FRAO. The
presence of municipal capacity categorisation in the stepwise model fitting results in higher
odds that the municipal structure categorisation.
Table 10: Hosmer-Lemeshow Goodness-of-fit Tests
Chi-square
0.252

10.

Degree of Freedom (df)
1

Computed Significance
0.653

Discussion of Results

coefficients and associated signs. The interpretation given to statistics calculated using data
on municipal capacity and structure categorisation should be understood in the context of the
coding system used. High, medium and low capacity were coded at 3, 2, and 1, respectively,
while municipal structure categorisation was code at 3, 2, and 1 in respect of metropolitan,
district, and local municipalities.
In light of statistically significant and sign of regression coefficients (two-factor model), the
results indicated that municipalities with high capacity and falling with metropolitan
municipal structure have high chances of achieving unqualified FRAO. Municipalities falling
within the local municipality structure and having low capacity were more likely to struggle
to achieve and sustain unqualified FRAO. This finding is consistent with the a priori
expectations referred to in the section 8 of this paper.
Stepwise logistic regression results show that municipalities with high capacity are more
likely to achieve unqualified FRAO. The municipal structure categorisation factor was
excluded in the model that resulted into an overall correct classification of 63.7 per cent,
representing a marginal drop (1.3%) in the overall classification results of the two-factor
model. This demonstrated that the aspects in Table 3, which the NT used to make capacity
categories (high, medium and low) were indeed relevant in ensuring sustainable positive
FRAO. This finding is consistent with the findings by Ireland (2003) providing evidence of
association between observable firm characteristics and audit reports in the United Kingdom.
Because the model fitting results do not provide more than 75% correct classification, the
study concludes that there are other factors (other than capacity) that matter in the sustained
FRAO. In addition, the back-toand low) could benefit from survey of variables similar to those addressed by the 2004 NTled capacity survey.

11.
Conclusions, recommendations, and implications
The primary objective of this study has been to developing and testing a composite model,
based on selected municipal attributes, to predict municipal FRAO. The study sought to
provide answers to research question in section 3 and provide insights into conclusions
provided in previous studies using firms external to the municipal environment. The study
used data on 234 municipalities, after excluding district municipalities. A multivariate
statistical technique, a logistic regression analysis was employed to develop the model using
historical municipal audit outcomes. The two explanatory variables used does not provides
98.6 percent correct classification of municipalities that have consistently received modified
audit reports. The selection of the two explanatory variables is not entirely influenced by
previous studies on predicting modified audit reports among private sector firms but was
guided by the reform efforts undertaken by government to improve municipal financial
management, accounting, and reporting.
This paper found a combination of municipal structure and capacity categorisation to
contribute to the FRAO. However, stepwise logistic regression results reveal that municipal
structure categorisation is not a significant factor if municipal capacity categorisation is
present. The model fitting results provides an overall correct classification of not more than
63.7 per cent. The correct classification of municipalities with a history of modified audit
reports reduced from 98.5 percent (full model fitting results) to 86.5 percent (stepwise model
fitting results). We conclude that there are other factors that can be used to improve the
overall correct classification of the model from 63.5 and predict audit outcomes. These other
factors shall form the basis of investigation in developing and testing a composite model to
predict audit outcomes.
The focus on the municipal audit outcomes is important at this stage as the AGSA reports
have been used in the past to guide operational clean audit. In addition, public sector auditing
practice and decisions are systematically based on financial accounting information.
Therefore, the national government can use the composite model to identify municipalities
likely to have modified audit reports on a consistent basis and design intervention procedures
accordingly.
The employed methodological framework could assist auditors, national government,
researchers, and credit scoring agencies. The present study contributes to accounting and
auditing research by examining municipal specific attributes that could discriminate audit
outcomes and redirect remedial efforts to municipalities predicted to receive modified audit
reports.
Because of the significance of municipal capacity categorisation in the model fitting results,
we conclude, statistically, that capacity categorisation undertaken by the NT has a predictive
value in guiding adoption of municipal efficacy reforms envisaged when MFMA was
promulgated. A further possibility would be to examine variables such as compliance index,
governance variables, and financial performance index. This paper focused on explaining and
predicting FRAO to the exclusion of audit of performance information (AOPI), introduced in

2009. It will be important for further research to consider AOPI, alongside effectiveness of
integrated reporting among SA municipalities and documented good practice indicators (Text
Box 1).
In light of the concluding remarks, for start, it will be advisable for municipalities to manage
aspects affecting financial governance, formulation of financial management improvement
plans, audit action plan for managing external audit process, and activities within budget
preparation, execution and reporting cycle. These are aspects that guided municipal capacity
categorisation and were not specifically disaggregated and considered in the model
development.
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