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Highlights:

+ Data mining is used to improve audit efficiency and effectiveness.

« Samples selected through data mining techniques gained greater favor with auditors.

* The combined model of clustering techniques, random forest decision tree, and bootstrapping
sampling significantly improved the quality of the selected samples.

+ Data mining can be used in other parts of the audit, including audit risk assessment.

Abstract:

Since the selection of the audit sample has a significant impact on the efficiency and
effectiveness of the audit process, this research aims to introduce a model for selecting the audit
sample using data mining techniques and tries to provide a solution to increase the effectiveness
and efficiency of the audit. In this study, first, through interviews with auditors, their needs
and knowledge of data mining techniques were assessed. Then, the financial databases of 35
company-years (including 12 companies for the years 1399 to 1401) for which audit files are
available were evaluated through various data mining techniques.

The results of the research show that clustering data mining techniques, random decision
trees, and bootstrapping sampling can be used as appropriate models for selecting audit samples.
These results show that the selected samples, in addition to covering 65% of the samples selected
by other methods, can increase the effectiveness of the audit process by providing more relevant
samples. On the other hand, more than 63% of auditors were interested in replacing samples
selected through data mining techniques with samples selected through traditional methods.

Key Words: Auding Sample Selection, Data mining, Random Decision tree, Clustering,
Bootstrapping sampling

Extended Abstract:

1. INTRODUCTION

One of the most important parts of an audit is sample selection, which has a significant
impact on the effectiveness and efficiency of the process. Conventional sampling techniques
face challenges that can compromise audit quality (Knatchell et al, 2007).

Machine learning is one of the new tools that can be used to improve audit quality and
sampling. Data mining, as one of the areas of machine learning, can be used to improve audit
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operations by using advanced algorithms and statistical techniques

2. MATERIALS AND METHODS

Since auditors cannot practically examine all financial transactions, they use sampling to
conduct their examinations and generalize the results to the entire population. Auditors can
ensure the effectiveness of audit results by more efficiently selecting samples that are prone to
error or fraud (Elder and Allen, 2000). Also, selecting the right sample has a significant impact
on saving audit time and cost.

Conventional sampling methods in auditing include random, judgmental, stratified, and
systematic sampling. All of these methods have been used by auditors over time, but as data
sets become larger and more complex, the limitations of these methods become more apparent.
These limitations, including human judgment, potential bias, and the inability to dynamically
adapt to new data features, have increased interest in advanced approaches such as data mining
(Gupta, 2019).

Data mining algorithms, including clustering and random forest decision trees, have been used
in modeling financial data for auditing purposes. These tools help manage large-scale financial
data, increasing the accuracy of predicting abnormal behavior. Combining these algorithms
with bootstrap sampling techniques to improve sample representativeness in auditing has been
emphasized in previous research (Awad and Wathik, 2022).

In the first phase of this research, an attempt was made to obtain knowledge about the
areas where data mining can be used in audit sampling through interviews with experienced
auditors. In semi-structured interviews, auditors answered questions about sampling methods
and their level of familiarity with data mining tools. They stated that the size of financial items,
relationships between certain accounts in financial balance sheets, and the timing of financial
events, especially recurring events, have a great impact on the selection of audit samples.

After conducting interviews with auditors, financial data related to 35 years of the company
were examined and, after going through the data preparation steps, clustering techniques,
random forest decision trees, and bootstrapping sampling were used on them.

Data mining of financial data was performed using RapidMiner Studio version 9.1. The
intuitive user interface, high processing power, and analytical features of this software are
effective in data mining of large sets and analyzing data complexity.

3. RESULTS AND DISCUSSION

In implementing data mining algorithms, financial data was divided into 5 clusters with similar
characteristics and relationships between certain accounts were extracted by implementing
random forest decision tree algorithms. After that, relevant samples were selected from the
classifications using the bootstrap technique.

In the first study, the statistical parameters of the selected sample were compared with the
parameters of the statistical population, and there was a good match between the parameters
of the sample and the statistical population. In some cases, due to the implementation of
relationship discovery models, parameters such as the correlation coefficient between certain
codes in the debtor and creditor records were improved in the selected sample compared to the
statistical population.

After controlling the selected samples through data mining, the new samples were compared
with the samples selected by the auditors through traditional techniques, and the comparative
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findings showed that the new samples, in addition to providing adequate coverage of the
traditional samples, were able to provide appropriate suggestions regarding samples that could
provide a better level of risk coverage for the audit. The quality of the new audit samples was
such that about 63 of the new samples were preferred by the auditors to perform the audit work
over the traditional samples.

4. CONCLUSION

The selected samples obtained a suitable level of satisfaction among the auditors through
data mining techniques. These samples were selected based on the discovery of certain account
interrelationships and the discovery of behavioral patterns of recorded financial events, and
were able to provide the auditors with appropriate knowledge to perform the audit operations.

This research, with an innovative approach that has not been used in Iran so far, presented a
new perspective on the application of data mining techniques in auditing. Despite limitations
such as lack of access to companies' financial databases due to confidentiality, future research in
the field of audit risk assessment or complementary sample selection methods can reveal more
dimensions of the application of data mining in auditing.
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Cluster 0: 1524 items
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