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Abstract

Ongoing legislative responses to the impacts of the

pandemic have prompted many countries to evaluate

whether their bankruptcy systems remain fit for purpose.

Moreover, the current climate highlights the importance

of data-driven policy, which the literature identifies as a

deficiency of bankruptcy regimes. In Australia, the 2015

reform proposals to reduce the default discharge period

from 3 years to 1 year are currently being revised amidst

stakeholder concern about potential abuse and repeat

bankrupts. Although an extensive body of literature exists

on ‘repeat filers’ in the USA, there has been no equivalent

study in Australia. Using our data of 153,526 bankruptcies

between 2007 and 2021, we conducted a novel application

of survival analysis to predict the probability of a repeat

bankruptcy comparing business and non-business groups.

The results show that this probability peaked in both male

and females with non-business-related administrations

irrespective of client's age, employment and relationship

status. These findings are important as they identify the

prospects that certain bankrupt groups have higher rates

of repeat bankruptcy, which can inform strategies to

improve their survival rate. A significance of our study is

the development of a high-quality longitudinal dataset
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that facilitates the extension of the data models and

allows easy updates about targeted questions involving

bankruptcy-related policy shifts and impacts on sub-

populations. This methodological approach will enable

regulators and insolvency experts to address concerns of

repeat bankruptcy to guide policy, evaluate reform and

extend the evidence base in other jurisdictions.

1 | INTRODUCTION

The increasing significance of personal insolvency law has seen a ‘global proliferation’ of
reforms over the past three decades.1 The COVID-19 pandemic has been the catalyst for many
nations to implement swift ad hoc insolvency legislation to mitigate the ongoing economic
and social consequences.2 While for some countries, these were temporary measures, others
harnessed the opportunity to expedite reforms that were already existing in the political
agenda or holistically examine whether their insolvency and rescue systems remain fit for
purpose.3 In Australia, the 2023 Parliamentary Joint Committee on Corporations and Finan-
cial Services recommended that harmonisation and simplification of the separately codified
corporate and personal insolvency regimes to be ‘worthy, high-level guiding reform objec-
tives’.4 Relevant to this article, in personal insolvency, the Government's response included
consideration of reviving changes to the Bankruptcy Act 1966 (Cth) to reduce the three-year
default bankruptcy period to 1 year.5 At the time of submission of this article, the Attorney-
General's Department advised that an option for a shorter discharge period from bankruptcy for
some bankrupts will require further analysis and considered in consultation with stakeholders at
a later stage.6

The effect of these legislative measures over the past few years has contributed to historic
low rates of personal bankruptcies globally.7 The Australian experience is consistent with this
trend. There has been a general decline in bankruptcy volumes over the 10-year period
(2012–2013 to 2021–2022). During this period, an average of 15,207 bankruptcies were recorded
per financial year.8 In the 2021–2022 financial year, there were 5,986 bankruptcies, a 11.9% fall
compared to 2020–2021. While bankruptcy volumes are low, the proportion of business-related
bankruptcies has remained steady at 34.2% in 2021–2022, which is below the 10-year average
for the period 2012–2013 to 2021–2022 of 39.1%.9 Furthermore, due to a subdued growth in eco-
nomic activity in Australia, it is anticipated there will be a reversion towards pre-pandemic
levels over the next 2 years, whereby shifts in macroeconomic dynamics will propagate to the
individual level (including household financial distress).10

The considerations of bankruptcy as a progressive institution versus a legitimating and disci-
plinary institution have been extensively documented elsewhere.11 Bankruptcy allows dis-
tressed debtors to discharge unmanageable debts while providing for the realisation of a
debtor's available assets for distribution to affected creditors.12 In Australia, voluntary bank-
ruptcy commences with debtors filing an application directly to the personal insolvency regula-
tor, the Australian Financial Security Authority (‘AFSA’).13 Like in the USA, where the ‘fresh
start’ purpose is said to have originated and many other countries, bankruptcy in Australia also
has the same protective function described as
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‘to relieve the honest debtor from the weight of oppressive indebtedness and permit
[them] to start afresh free from the obligations and responsibilities consequent
upon business misfortunes… a new opportunity in life and a clear field for future
effort, unhampered by the pressure and discouragement of pre-existing debt’.14

The literature recognises the availability of bankruptcy as important to the economy.15

Moreover, Ali et al. report that it can play a key role in improving overall well-being:

‘for many Australian debtors, bankruptcy results in genuine improvements to
financial stability, health, relationships and general well-being’.16

While the intent is to provide a fresh start without the need to resort to bankruptcy again,
scholars have identified that debtors continue to experience financial trouble after discharge
and even suggest that debtors continue to suffer financially for a significant period after
bankruptcy.17 Yet despite its importance, there remains limited longitudinal research, which
follows debtors in the years after filing.18 There are, however, comprehensive works on the per-
ceived ‘problem’ of repeat filers (e.g., Sullivan et al. 1989; Lown and Rowe 1990; Strand et al.
1994; Golmant and Ulhrich 2006) and Congress' subsequent reforms to the US Bankruptcy
Code terminating the automatic stay for serial-filing debtors.19 A common element found in the
literature on repeat filers is the need for exploration of factors such as age and gender to build a
profile of debtors and give a ‘better picture to understand the problem’. Underpinning this and
more generally in the literature on failed consumer bankruptcy law reforms is a serious need
for data-driven policy supported by more anecdotal evidence.20 This requirement is critical ami-
dst the current and ongoing global insolvency reform and particularly where legislation is
enacted without the proper scrutiny. It is in this context that the lead author was commissioned
by AFSA to collaborate with the agency on this research.

In this article, we aim to contribute to and bridge multiple strands of repeat bankruptcy
scholarship. First and foremost, we advance the empirical literature by evaluating the time
to repeat consumer bankruptcy between business and non-business groups. We achieve this
by employing novel measures to quantify this phenomenon. The initial phase used probabi-
listic matching methods to establish a unique dataset to identify individuals with two or
more bankruptcies from the AFSA administrative data file. This was an essential step as
unlike in the USA, Australia does not have a social security number or common identifier
system for its citizens, which might otherwise easily determine repetitive occurrence. A
novel application of mixed-effects parametric survival modelling was used to investigate
data across the 14-year follow-up period between 2007 and 2021 with an eight-year look-
back for previous bankruptcies. The cohort timeframes align with AFSA being formed as an
executive agency established under the Public Service Act 1999 (i.e., eight-year look-back
1999–2007) and the establishment of a comprehensive dataset in 2007. While the use of sur-
vival analysis in corporate insolvency is well documented, it has never been applied to per-
sonal bankruptcy.21

A second novel aspect of this study is that by incorporating variables such as age, gender
and employment status, our results give an interesting picture of survival in repeat bankruptcy
and high-risk groups. According to our analysis, the probability of a repeat bankruptcy peaked
in both males and females with non-business-related administrations irrespective of age,
employment and relationship status. Specifically, the probability was higher in female non-
business-related bankrupts compared to female business-related bankrupts and compared to
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male business- and non-business-related bankrupts. From the results, we identify opportunities
to evaluate targeted questions for future research.

Finally, we weigh in on the discourse about a lack of empirical data in insolvency law analy-
sis. Criticism of insolvency legislation is that regimes are designed or assessed without data
showing the performance of the system or issues experienced in its application.22 Sullivan et al.
explain this as

‘the most significant thing about the role of empirical research in bankruptcy pol-
icy has been its insignificance’.23

We respond to this call through scholarly publication of AFSA's statistical innovation. AFSA
is the central statistical authority of personal insolvency and collects comprehensive informa-
tion about bankruptcy proceedings. This study represents an important step in the development
of a high-quality longitudinal data system to facilitate the extension of data models. AFSA's pri-
mary objective is to use the results in conjunction with stakeholders to assess policy and inform
design, which can give confidence to Australia's insolvency regime. Dissemination of our meth-
odological approach aspires to help other insolvency regulators and experts generate new
knowledge and evidence about repeat bankruptcy to shape policy and continue this important
discussion. Our study is also significant in its broader acknowledgment that effective regulation
involves collaboration between critical insolvency stakeholders.

This article is structured as follows. The next section provides a background to our study
and consists of two parts. First, we present the main features and objectives underpinning the
one-year bankruptcy reform in Australia. Following this, we provide an overview of the repeat
bankruptcy scholarship with a focus on three areas: rates of repeat bankruptcy, profile of
debtors and statistical methodology. We conclude each part by explaining how our research
responds to the literature. Sections 3 and 4 detail our research methodology, and Section 5 out-
lines the inherent limitations of the data. To conclude, we discuss the findings and implications
for repeat bankruptcy scholarship, policy and reform.

2 | BACKGROUND

2.1 | Return of the one-year bankruptcy reform

In Australia, the length of the discharge period has been debated since 1980.24 The following is
designed to give an overview of the current legislative reform. For a more detailed discussion of
the protracted history surrounding amendments to an early discharge period, readers are
directed to more specialist publications.25 Reforms to the current default period of bankruptcy
were first announced by the Government in 2015. In October 2017, the Bankruptcy Amendment
(Enterprise Incentives) Bill 2017 (Cth) (‘Enterprise Incentives Bill’) was introduced to amend the
Bankruptcy Act 1966 (Cth) to reduce the discharge period from 3 years to 1 year (subject to
exclusions).26

The aim of the Enterprise Incentives Bill was to foster entrepreneurial behaviour and reduce
the stigma associated with bankruptcy while maintaining the integrity of the regulatory and
enforcement frameworks for the personal insolvency regime.27 Although the Enterprise Incen-
tives Bill lapsed in 2019, it was revived in 2021 as part of the Government's ongoing response to
address the impacts of the pandemic.28 The liberalisation of the discharge process and policy
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reasoning underpinning the reform reflects what Ramsay describes as the ‘second wave’ of per-
sonal insolvency law research, that is the extent to which personal insolvency law achieves
objectives associated with the fresh start such as increased entrepreneurialism and financial
and social inclusion.29 This is distinct from the ‘first wave’, such as the US experience, where
the impetus for reform was driven by concern of whether individuals were abusing the sys-
tem.30 This distinction is important as a policy objective as it establishes the framework to sup-
port the instruments that can be used to attain these goals.

Opponents of the proposed reforms argue that, inter alia, the reduction undermines individ-
ual motivation to take reasonable steps to minimise the prospect of bankruptcy and increases
the potential for exploitation of the system by ‘rogue, reckless and repeat bankrupts’.31 In an
effort to resolve stakeholder concerns, in its second iteration, the Government proposed exclu-
sions designed to prevent multiple filings by those seeking to use the system too frequently to
discharge debts. Specifically, those who have been bankrupt in the previous years are precluded
from an order of absolute discharge after 1 year. The reforms propose that second-time bank-
rupts must wait 2 years and third-time bankrupts must wait 3 years before being entitled to an
automatic discharge.32 The policy reasoning considers the fact that multiple bankruptcies can
occur due to circumstances beyond the control of the bankrupt.33

Until now, there have been no longitudinal cohort studies of repeat bankruptcies in
Australia. Previous cross-sectional studies have included characteristics of personal and busi-
ness debtors, geography of bankrupts, women and the elderly in the system, stakeholder atti-
tudes and factors leading to consumer bankruptcy.34 Our study builds on this evidence base
with focus on the explicit modelling of the shape of trajectories of individual consumers over
time and how these trajectories vary, systematically, because of consumer-level covariates
(e.g., cause of bankruptcy).35 Thus, whether there is a problem with repeat bankrupts has not
yet been the subject of empirical investigation. That stakeholder discourse around early dis-
charge continues to be a topic of debate (some views of which have remained unchanged in the
years between reform proposals) highlights the need for evidence regarding the incidences and
profiles of repeat debtors in Australia and, if implemented, to measure the impact of the
reforms on repeat bankruptcy.36

2.2 | Repeat bankruptcy scholarship

Bankruptcy literature is reported across many jurisdictions and disciplines including econom-
ics, business, law, finance, consumer, and medicine.37 However, repeat bankruptcy studies
remain largely confined to US scholars. The following literature review identifies possible rea-
sons for this, the most significant challenges being the time and resources required to create a
single national dataset and the complex statistical modelling required to analyse them due to
variables such as bankruptcies being ‘nested’ within each other (i.e., being made bankrupt a
second time where the debtor has not been discharged from the first bankruptcy) as well as sep-
arating business and non-business filings.

We have positioned our research within three distinct areas of scholarship. The first
section will discuss the literature on rates of repeat filings before and after the introduction of
the US Bankruptcy Abuse Prevention and Consumer Protection Act of 2005 (‘BAPCA’), the
reform to counteract a growing trend of bankruptcy filings by unscrupulous debtors.38 We out-
line how our work addresses limitations arising from the previous studies, which will assist
with evaluation of the imminent Australian bankruptcy reforms. Section 2 will examine the
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profile of repeat filers from an international perspective and then detail the demographics we
investigated in our study. The final section will provide the background of statistical methodol-
ogy literature from which we derived our methodological approach.

2.2.1 | Rates of filings

There is numerous empirical literature that examines the rates of repeat bankruptcy
filings under the US Bankruptcy Code.39 The majority of consumer bankruptcy cases in the US
are either Chapter Seven or Chapter 13.40 In sum, Chapter Seven are ‘liquidations’ where the
debtor's available assets are typically liquidated or sold to satisfy debts, whereas Chapter 13,
known as the ‘wage earner's plan’, involves a court approved restructuring of debts of an indi-
vidual with regular income.41 Sullivan, Warren and Westbrook's (1989) landmark work, As We
Forgive our Debtors, examined 1,500 households in the bankruptcy system across five different
states, finding that 8% of debtors had filed for bankruptcy more than once.42 Llewellyn (2005)
and Pace (2013) noted that these figures were not precise as the bankruptcy documents were
incomplete and the timeframe for Chapter 13 repayment plans resulted in cases that were still
pending.43 Lown and Rowe's (1990) similar examination of 2,567 cases filed in Manitoba
(Canada) and Iowa (US) found that 14% of filers were repeat filers.44 In more detail, a 2005
study by the same authors examined differences between those who choose Chapter Seven and
Chapter 13 in Utah. The authors found that about 8% of Chapter Seven filers and 27% of
Chapter Thirteen were repeat filers.45 Along this line, Llewellyn and Lown (2005) investigated
repeat bankruptcies of 2,194 cases in Utah, finding evidence of likely abuse of the bankruptcy
system for 10.7% of the households.46 This was an increase from Sullivan's findings.47

A limitation of the earlier studies was that they focussed on one, or a few judicial districts
and so were confined to a local data point of the percentage of repeat filers.48 Golmant and
Ulhrich's (2006) work addressed this gap by examining, ‘What is the national repeat filing rate
and how does it vary by district?’ The authors found that 16% of filings nationwide were repeat
filings and 8% of consumer debtors were repeat filers.49

The literature suggests that despite empirical data evidencing low rates of repeat bank-
ruptcy, it had been the subject of ongoing debate in the US Congress since 1898.50 The situation
came to a head when Congress passed the BAPCA in an attempt to prevent what it perceived as
a ‘deep problem of abusive and repeat’ bankruptcy filings.51 In separate, early studies of the
BAPCA, Bartell and Greene concluded that even after the implementation of legislation to pre-
vent bankruptcy abuse, there was still a significant number of repeat filers.52 Greene's study of
Chapter 13 filers from the 2007 Consumer Bankruptcy Project national sample found that one
in seven bankruptcy cases were repeat filers.53 Greene concluded that the BAPCA had been dra-
fted without the relevant data to support the amendments and insufficient consultation with
stakeholders. Recounting the experience of bankruptcy judges, the author observed that the
statute was impractical and increased administrative work, time and money.54

Porter's (2015) critique of Bartell and Greene's studies was that they could not support the
conclusion that the BAPCA reform failed to deter repeat filings as the authors did not ‘measure
the refiling rate over time using BAPCA as an intervention’.55 Responding to this, Pace's (2013)
study was the first evaluation of the impact of the reform from a dataset of 335,738 bankruptcy
filers in Utah between 1984 and 2012.56 Pace found that in the first 2 years of the reform, the
likelihood of bankruptcy filers having a previous filing bankruptcy in either the past 8 years or
the past 20 years was reduced with BAPCA for Chapter Seven and Chapter 13 cases.57 However,
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the likelihood of future bankruptcy within 5 years after BAPCA increased significantly for both
Chapter Seven and Chapter 13 from 10% to 22% overall.58 While the studies conflict, the domi-
nant view that emerged was there was no evidence of substantial abuse of repeat filings in
the USA.

Our study extends the literature by providing the first account of this decade of a nationwide
large sample involving 153,526 bankruptcy filings across a 14-year time frame with an
eight-year look-back for previous bankruptcies. This addresses concerns with jurisdictional lim-
itations as debtors can only file with AFSA and the long observation window allows for more
reliable data collection.59 Our findings also corroborate the conjecture ‘a third discharge merely
prepares the way for a fourth bankruptcy’ as the results show the risk of repeat bankruptcy sig-
nificantly increased with accumulated numbers of previous administrations.60 We overcome
issues with inconsistency, which the literature identifies as arising from analysing different
datasets, as our longitudinal dataset is the first of its kind in Australia for purposes of
researching repeat bankruptcy. In addition, like Pace's (2013) research, we aim to use
the dataset to evaluate any impact of the reforms to reduce the discharge period to 1 year. In
the short term, we have the capability to identify early signs of filing abuse and in the medium
and longer terms, we will also be able to target information such as vulnerable sub-populations.
This surveillance will be vital to informing legislative and policy interventions.

2.2.2 | Profile of repeat filers

The international experience
In addition to identifying the frequency of repeat bankruptcy filings, it is of crucial importance
to build an evidence-based profile and financial picture of debtors. This is to understand the life
course risk factors for bankruptcy and identify sub-groups of the population who are at risk of
repeat bankruptcy. As discussed above, despite arguments by the American government and
industry that repeat filers are a problem, there has been little empirical work to quantify the
problem.61 Telfer (2014) acknowledging that repeat bankruptcy study has also received little
attention in Canada notes there is an argument for two types of repeat bankrupts: ‘behavioural
and structural repeat filers’. A behavioural debtor will ‘over-value current consumption and
underestimate future costs’ and simply ‘cannot stop spending beyond their means’. On the
other hand, a structural repeat filing results from ‘external factors such as job loss, medical
problems and divorce’ who use bankruptcy to ‘smooth consumption during economic distress’
which has been caused by one of the external factors. Despite the social and economic implica-
tions of substantiating these claims, there have been only three empirical studies from the USA
and Canada that provide insight into the demographics of repeat bankrupts.

This field started with Strand et al. (1994), who compared repeat filers to one-time peti-
tioners.62 From a sample size of 150 respondents from randomly selected bankruptcy records
and a survey of debtors from Manitoba and Iowa, the authors found that repeat filers were
older, had lower monthly expenses, mean value of total assets, mean monthly incomes and
lower mean value of unsecured and secured debt levels compared to one-time petitions.63

Llewellyn's (2005) study utilised a larger sample size to examine the incidence of repeat filers in
Utah between 1984 and 2004 and the extent to which they may be abusing the bankruptcy sys-
tem. The cited author examined both financial and demographic variables. Demographic vari-
ables included filing status, marital status and household size.64 Abusers appeared to have been
married and to have larger household sizes.65 Unsecured debt and monthly income were the
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only two financial variables in estimating debtor abuse.66 Financial circumstances included
abusers having higher secured debt but lower unsecured debt and reported higher monthly
incomes. Debtors with income above the median for the sample were almost twice as likely to
be abusers.67 Overall, Llewellyn concluded that, consistent with the literature, abuse of con-
sumer bankruptcy by repeat filers was not extensive.68

Like the early studies on rates of repeat bankruptcies, geography is a limitation of Pace
(2013) and Llewellyn's research as petitioners may have filed in other districts. Another limita-
tion is the lack of demographic data. Pace described the problem as being

‘limited to only court required information directly pertaining to debts. For exam-
ple, filers are not required to report their level of education, marital history, medi-
cal coverage, or age on the forms’.69

In Pace's study, only 63 of 235 (27%) of petitioners indicated their age from which the author
extrapolated the mean age of 35.2 years (range 21–56 years, respectively).70 Pace found that rel-
ative to those filing for the first time in 8 years, repeat bankruptcy filers were more likely to
have children, mortgages and medical debt. However, these findings were merely incidental as
the author did not incorporate these factors into the dataset. The author notes the absence of
key data relating to gender, race, age and educational status of bankruptcy filers as a limitation
of their study.71 This led Pace to put a greater emphasis on the importance of examining occu-
pation, marital and employment history for future research.72

Lastly, in all US studies, the employment, family, sociodemographic and financial variables
were obtained directly from the bankruptcy court records for the relevant filing year with ‘vary-
ing degrees of detail’.73 Llewellyn pointed out this required, ‘comb[ing] up to 30 pages of paper-
work to find information on characteristics of debtors’.74 Similarly, Pace's study involved
consolidating data from multiple sources.75 The US experience highlights the difficulty with
obtaining and sorting extensive data of multiple bankrupts and bankruptcy datasets across dif-
ferent jurisdictions. It also calls attention to the significant resources and interdisciplinary
expertise required to analyse the data. It is arguable these barriers have impeded the advance-
ment of consumer repeat bankruptcy research.

The Australian focus
In the development of a model to predict consumer repeat bankruptcy, we attempt to address sev-
eral of these issues. As noted above, as the regulator and primary source of personal insolvency
statistics, AFSA is continually collecting data and has created a unique dataset. Unlike previous
studies, we specifically analyse the effects of certain variables such as dates of bankruptcy, age,
gender, relationship status and business or non-business on repeat bankruptcy. We relied on the
relevant literature to select these variables, for example gender studies that show that men and
women differ in decision-making and priorities relating to finance and business.76

Our study gives primacy to investigating the effects of gender and non-business and business
on repeat bankruptcy and contributing to the literature in these areas. The effect of business is a
key focus of our study, as noted in Section 1, the proportion of business-related bankruptcies in
Australia was 34.2% in the financial year 2021–2022. By comparison, pre-pandemic levels of
business-related bankruptcies constituted 38.1% of total bankruptcies in the financial year
2018–2019. Cepec and Grajzl (2021) note the dynamics and failure of small businesses has long
been a subject of vital interest to policymakers and scholars.77 In Australia, this focus is reinforced
by the current Parliamentary review into our corporate insolvency structures arising from the
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‘uptick of insolvencies as pandemic-era protections wane and businesses battle
inflation and supply-chain issues’.78

Most notably, small businesses comprise 2,506,012 million (97.5%) of the 2,569,900 million
businesses in Australia.79

Our second point of investigation arises from the fact that women are becoming increasingly
significant in small business.80 Topic et al. (2021) conducted a systematic literature review of
women in SMEs from 2000 to 2021 finding, inter alia, that there is a lack of feminist scholarship
on women and SMEs.81 Yet, at the same time, there is growing scholarly interest in the position
of women in SMEs, which correlates with government interest in SMEs and their importance
to economies.82 While an extensive literature review of gender and business is beyond the scope
of this article, a common thread in the literature is the need to better understand the profile of
women and sub-groups in business.83 While the studies Topic et al. examined were not con-
ducted in Australia, there is commonality with other jurisdictions in that there is a clear
upward trend of women in business.84 In Australia, over the past 20 years there has been a 46%
increase in women business owners to just under 35%.85 While this growth has not been rapid,
the increasing number and the current economic climate require a more detailed examination
of the challenges facing small business and how sex and gender interact to determine small
business outcomes, specifically, business-related repeat bankruptcy. To date, gender analysis in
this area remains limited.86 Therefore, in the application of mixed-effects survival analysis to
investigate patterns of recurring business-related bankruptcies, we report findings for males
and females separately.

2.2.3 | Statistical modelling of repeat bankruptcy

Statistical modelling of bankruptcy has a long history with a common goal, to enhance the deci-
sion support tools and improve decision-making.87 There is a wealth of literature on the use of
different statistical models for assessing the risk of business failure, including survival analysis
(time until an event occurs), which is a novel aspect of our methodology.88 Even then survival
models have been used in only a few studies.89 Most recently, Cepec and Grajzl's (2021) study
has applied survival analysis to management turnover and ownership changes as determinants
of post-bankruptcy failure of small businesses.90 Relevant to our study, Dinterman and
Katchova's (2021) research applied survival analysis to evaluate the time to completion of
Chapter Twelve bankruptcy cases for farmers.91 Reduced completion time was a key objective
of the BAPCA as both debtors and creditors prefer to have a shorter time to completion to
reduce costs associated with bankruptcy.92 Using survival analysis, the authors examined com-
pletion times of Chapter Twelve cases to derive a better understanding of which farmer charac-
teristics affect the time to completion.93

On the other hand, there have been few statistical methods used in consumer repeat bank-
ruptcy. Bankrupts are a difficult group to study, and longitudinal data require following individ-
uals over a reasonable period.94 Datasets consisting of multiple bankrupt records per individual
present more complex challenges due to correlation within individuals. Previous repeat bank-
ruptcy studies have used a traditional regression model to estimate the effect of key indepen-
dent variables. This method can be a valid starting point; however, traditional regression
models assume that individuals are independent of one another, ignoring the correlation within
subjects. As a result, this can generate distorted estimates of recurrent events.95 For example, a
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common intra-cluster correlation in the context of bankruptcy events amongst clients is that it
would be reasonable to expect that risk of bankruptcy will increase with the accumulated num-
ber of previous bankruptcies.

The past two decades have seen mixed-effects models becoming a part of the statistical
mainstream.96 Our study applies mixed-effects parametric survival modelling to investigate the
rich but complex data of multiple bankrupt records per individual across a follow-up period.
The advantage of this technique compared to traditional approaches, such as logistic regression,
is that individuals' bankruptcy events after the first are incorporated. Mixed-effects survival
models contain both fixed effects and random effects. Additionally, in longitudinal data, ran-
dom effects are useful for modelling intra-cluster correlations such as increase in repeat bank-
ruptcy. In the following section, we outline our research methods.

3 | METHOD

3.1 | Data collection and management procedure

The quantitative data in this study were obtained from a large dataset provided by AFSA in 2021.
Data were supplied for the records of 153,526 voluntary business and non-business-related consecu-
tive bankruptcies initiated between 1 July 2007 and 3 September 2021. In this descriptive study,
compulsory court-ordered bankruptcies were excluded to eliminate confounding factors, which
may constitute an entirely different sub-population with different characteristics and which might
otherwise distort the findings. This study was narrowed to a specific set of variables and sub-
population (voluntary bankruptcies) rather than a mixed population including compulsory bank-
ruptcies. The limitation of this methodology is discussed further below. The dataset provided each
bankruptcy event with an administration number, person's name, gender, age, business or non-
business, relationship status and date of bankruptcy. To investigate multiple bankrupt records per
individual across 14-year follow-up period, we regarded bankrupts as the outcome events. Accord-
ingly, by the end of follow-up, a consumer would have experienced one of the following:

• No repeat bankruptcy.
• One repeat bankruptcy.
• Two or more bankruptcies.

We note that later debts can lead to later bankruptcy. This means that an individual can be
made bankrupt a second time even if they have not been discharged from their first
bankruptcy.

To establish a cohort dataset, we used the method of probabilistic linking to assign unique
individual identifiers to analyse repeat bankruptcy at the individual level. Probabilistic linkage
methods score each potential set of records on the probability that two or more records match,
so that sets with higher overall scores indicate a better match than sets with lower scores. The
data linking software package in Stata 17, dtalink was used.

The matching process comprised multiple steps, which were informed by decision rules
about which cases might qualify as matches, how much weight should be given to each
matching variable and an overall cut-off score for individuals to be considered matches. Table 1
shows the final weights used in the current analysis. These were derived from an iterative pro-
cess where the initial values were from previous literature.
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Sensitivity analyses were conducted to determine how different values of the cut-off score
for determining the minimum score required to keep matched records impacted on survival
model estimates (see Results section).

3.2 | Measurement

3.2.1 | Time to event variable

To investigate multiple bankrupt records per individual across the 14-year follow-up period,
we regarded repeat bankruptcy as the outcome event. Accordingly, by the end of study
follow-up, an individual would have experienced one of the following: no repeat bank-
ruptcy, one repeat bankruptcy, and two or more repeat bankruptcies. Each outcome event
was specified as an indicator variable for which individuals had the event outcome = 1 or
were censored outcome = 0. In this study, all censored outcomes were right-censored due
to individuals not having experienced a repeat bankruptcy by the study end date. Censoring
occurs when the event (i.e., repeat bankruptcy) is not observed for some clients before the
study is terminated. However, the client may come at risk for a repeat bankruptcy after the
study completion date. Therefore, in our analysis, we assume that this type of censoring
occurs randomly. In other words, we assumed that this censoring was non-informative cen-
soring and therefore unrelated to the likelihood of a repeat bankruptcy. The time of risk of
onset was first bankruptcy discharge date. The analysis time (in years) started at zero at the
onset of risk and was under observation until a repeat bankruptcy occurred or study
end date.

3.2.2 | Independent variables

The personal bankruptcy cohort was disaggregated into business and non-business-related
bankruptcies as the primary study variable of interest. A business-related bankruptcy occurs
when the individual declares to have operated as a sole trader, in a business partnership or was
a director/secretary of a company in the last 5 years. This variable was an indicator variable,
with a value of 1 indicating business-related bankruptcy. This variable was time varying
because an individual may have experienced either a business or non-business-related bank-
ruptcy or both. For example, a client's business status could move from business to non-
business (or vice versa) from one bankruptcy to another.

TABLE 1 Overview of duplicate check criteria.

Measure Match weight Non-match weight

Blocking variable Gender of individual in case – –

Matching variables First name 7.3 �3.9

Last name 10.7 �2.3

Date of birth 13.9 �2.6

State or territory 2 �4.1

Source: AFSA data.
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3.2.3 | Control variables

Time-varying covariates were age, relationship status, employment status and region. The
binary variable for prior bankruptcy between 1999 and 2004 was constant within individuals.

3.2.4 | Statistical analysis

Corresponding with the study aim, the analysis sought to investigate the relationship between
business (versus non-business) bankruptcy and the time to occurrence of a repeat bankruptcy.
The study of events involving an element of time can be sufficiently examined by adopting sur-
vival analysis. Survival analysis is a collection of statistical procedures for data analysis for
which the outcome variable of interest is time until an event occurs. Time can mean years,
months, weeks or days from the beginning of follow-up of an individual until an event occurs.
An event can be any specified experience of interest that may happen to an individual, for
example disease incidence, recovery (e.g., return to work) or farm bankruptcy filings. When
more than one event is considered such as for repeat bankruptcy, the statistical problem can be
characterised as a recurrent event.

• To investigate the case of our data comprised of recurrent bankrupt records per individual across
14-year follow-up period, we used mixed-effects parametric survival modelling. Mixed-effects sur-
vival models contain both fixed effects and random effects. Fixed effects, called regression coeffi-
cients or fixed-effect parameters, describe the relationship between the dependent variable
(i.e., repeat bankruptcy) and predictor variables (i.e., business versus non-business-related bank-
ruptcy) for the entire population of client records in the analysis. Random effects correspond to
the client-specific random deviation from the overall population response. The advantage of this
technique compared to traditional approaches such as both logistic regression and time to first
event Cox modelling is that individuals' failure events after the first are incorporated. Addition-
ally, random effects are useful for modelling intra-individual correlation; that is, the dependence
amongst observations in the same individual is explicitly modelled.

• To model these random effects, we used a Weibull parametric model where the change in haz-
ard function—the intensity with which repeat bankruptcy occurred—was assumed to (mono-
tonically) increase over time. This is commensurate with the theoretical notion observed by
Telfer (2014) as noted above that a second bankruptcy leads to a third or subsequent bankrupt-
cies. This type of model has particular advantages including that coefficients or estimators can
be meaningful in terms of insolvency in the ‘real-world’ and fitted values from the model can
provide estimates of survival time. The Weibull model is widely used in survival analysis due
to its flexibility in modelling time to event data. To interpret model estimates, we report hazard
ratios and associated confidence intervals, which are the relative risks associated with a
business-related bankruptcy during the study period. These hazard ratios are interpreted as
‘conditional hazard ratios’, that is, conditional on the individual-level effects. Statistical thresh-
old for significance was 0.05. We also report estimates from several alternatively specified sur-
vival analysis models in order to appraise the robustness of our model. These models were
marginal or population-averaged models to estimate the parameters as if the data were single
level or non-clustered and accounted for clustering when estimating the standard errors. These
semi-parametric models make fewer assumptions on the form of the hazard function and pro-
vide a useful reference for our parametric model.
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4 | RESULTS

4.1 | Descriptive statistics

In the study period, there were a total of 153,526 bankruptcies for N = 145,816 consumers.
Table 2 provides consumer demographics and business-related data. The cohort was comprised
of more men than women with mean age of 43 years (interquartile range: 34–52 years). Approx-
imately 58% of males reported being employed and 50% females at commencement of follow-up
period. More males reported a business-related bankruptcy (23%) compared to females (14%).
Approximately 4% of individual males and females had experienced a bankruptcy between 1999
and 2007.

Table 3 shows bankruptcy counts in terms of individual consumers having a prior bank-
ruptcy between 1999 and 2007. Almost 4% of cohort who did not experience a repeat
bankruptcy in cohort period had at least one bankruptcy prior to 2007.

4.2 | Survival analysis

The application of mixed-effects survival analysis was used to model the multiple bankruptcies
to account for the underlying risk for individuals to vary across 14-year follow-up period. Inde-
pendent variables in the survival model were business-related bankruptcy (‘exposure’ variable),
and this was covariate adjusted for age, relationship status, employment status and previous
bankruptcy between years 1999 and 2007.

TABLE 2 Baseline characteristics of individual bankrupts.

N (%) Males (n = 81,445) Females (n = 64,371) Total (N = 145,816)

Baseline age (years), mean (SD) 43.9 (13) 43.2 (12.9) 43.6 (13)

Employed

Yes 47,396 (58.2) 32,092 (49.9) 79,488 (54.5)

No 33,908 (41.6) 32,181 (50) 66,089 (45.3)

Missing 141 (0.2) 98 (0.2) 239 (0.2)

Business-related

Yes 19,056 (23.4) 8,716 (13.5) 27,772 (19.1)

No 62,357 (76.6) 55,632 (86.4) 117,989 (80.9)

Missing 32 (0.04) 23 (0.04) 55 (0.04)

1999–2007 bankruptcy

Yes 3,223 (4) 3,002 (4.7) 6,225 (4.3)

No 78,222 (96) 61, 369 (95.3) 139,591 (95.7)

Spouse

Yes 39,195 (48.1) 25,731 (40) 64,926 (44.5)

No 42,241 (51.9) 38,638 (60) 80,879 (55.5)

Missing 9 (0.01) 2 (0) 11 (0.01)

Source: AFSA data.
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For 81,455 male consumers, the average number of bankruptcies per individual was 1.0
(range, 1–5) and a total of 85,118 events across the 14-year follow-up period. For 64,371 female
consumers, the average number of bankruptcies per individual was also 1.0 (range, 1–5) and a
total of 67,002 events across follow-up period.

Survival analysis results are shown in Table 4. The hazard ratios are exponentiated coeffi-
cients and are interpreted as conditional hazard ratios; that is, the dependence amongst repeat
bankruptcies within an individual is explicitly modelled using random effects. The hazard ratio
for business-related males is 0.87. This means that according to the model, for a given male con-
sumer, the risk of a repeat bankruptcy would be 13% lower [�13% = 100% (0.87–1)] than a
male client with non-business-related bankruptcy. For females, the risk of a repeat bankruptcy
for business-related is 41% lower [�41% = 100% (0.59–1)] than non-business.

Estimates of associations are hazard ratios representing the decrease in risk of repeat bank-
ruptcy amongst individuals who have business-related bankruptcy compared to individuals
who are non-business related.

The magnitude of the hazards ratios for prior bankruptcy indicates a strong effect in both
males and females. Figure 1 shows survivor curves for individuals having a bankruptcy between

TABLE 3 Number of bankrupts for cohort entry period between July 2007 and December 2013, in terms of

having a bankruptcy between January 1999 and June 2007.

Repeat
bankrupts

Number of
bankrupts

Number not
having
bankruptcy
before 2007

Number having
bankruptcy
before 2007

Percentage not
having bankruptcy
before 2007

Percentage
having
bankruptcy
before 2007

0 138,642 133,329 5,313 96.2 3.8

1 6,753 5,953 800 88.1 11.9

2 367 283 84 77.1 22.9

3 43 23 20 53.5 46.5

4 11 3 8 27.3 72.7

Source: AFSA data.

TABLE 4 Survival model estimates: primary analysis.

Males Females

Hazard ratio
95% confidence
interval p-value Hazard ratio

95% confidence
interval p-value

Fixed-effects

Business 0.87 0.81–0.92 0.001 0.59 0.51–0.68 <0.001

Prior 3.70 3.34–4.11 <0.001 5.05 4.50–5.67 <0.001

Age 0.98 0.97–0.98 <0.001 0.97 0.97–0.97 <0.001

Spouse 0.99 0.93–1.06 0.870 0.83 0.76–0.90 <0.001

Unemployed 0.86 0.81–0.92 <0.001 1.0 0.93–1.09 0.868

Random intercept

Variance 1.0 0.85–1.16 1.54 1.35–1.76

Source: AFSA data.
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1999 and 2007 (versus no prior bankruptcy) and risk for repeat bankruptcy in follow-up period.
Both the survivor functions for male and female clients with prior bankruptcy are clearly below
the survivor function for no prior bankruptcy. This means that clients with a previous bank-
ruptcy have a greater probability of experiencing a repeat bankruptcy by study time t (number
of days).

Table 5 reports the estimates from alternatively specified survival analysis models in order
to check the robustness of our primary model. The marginal or population-averaged model esti-
mates the parameters as if the data were single level or non-clustered and takes clustering into
account when estimating standard errors. The stratified model is fitted with a different underly-
ing risk for each ordered failure event in addition to robust variance estimation. All models
yielded similar results: business-related bankruptcy was associated with decreased risk of repeat

FIGURE 1 Pre-2007 bankruptcy as risk factor for future bankruptcy. Source: AFSA data.
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bankruptcy. Estimated effect sizes were slightly smaller for the random intercept model and the
marginal Cox regression with robust standard errors.97

Sensitivity analyses were conducted to determine how different values of the cut-off score
for determining the minimum score required to keep matched records impacted on survival
model estimates. We found that model estimates were mostly in the same direction with some
small variation in magnitude. As could be expected, the total number of unique individuals
increased with an increase in cut-off score. For example, there were 64,371 females in primary
analysis with cut-off score 20.5. For cut-off value 33.9, there were 81,121 individual females.
Causes of potential matches being missed included changes in surname across time.

5 | DISCUSSION

There have been no studies that estimate the effect of variables on risk of repeat bankruptcy
using the path suggested by Pace (2013).98 With this article, our aim was to address this issue
and extend the discussion on repeat bankruptcies and profiles of debtors. Utilising AFSA's
dataset of an Australian national sample of 153,526 bankruptcies for 145,816 debtors between
2007 and 2021, we sought to clarify the risk concentrations of business groups for repeat bank-
ruptcy across a 14-year follow-up period with an eight-year look-back. Consistent with the liter-
ature about the US experience with the BAPCA reform, there are concerns with the current
Australian proposal to reduce the bankruptcy period from 3 years to 1 year and potential abuse
of the system. Yet, there has not yet been any empirical investigation on repeat bankruptcies in
Australia to support such view and importantly underpin policy and the proposed reform.
Developing a high-quality data workflow to understand the incidence and demographics of
repeat bankrupts, as well as future questions concerning repeat bankruptcy, was the basis for
our study.

Drawing from the application of mixed-effects survival analysis in corporate insolvency, we
estimated the hazards for consumer repeat bankruptcy in different business groups. We found
that non-business individuals tended to have greater probability of having a repeat bankruptcy.
Interestingly, this finding was not affected by clients' age, employment and relationship status.
This finding is important as it draws a clear distinction between the groups and the probability
is not impacted by certain demographical differences.

TABLE 5 Associations between business-related bankruptcy and risk of repeat bankruptcy for different types

of survival models.

Males Females

Hazard
ratio

95%
confidence
interval p-value

Hazard
ratio

95% confidence
interval p-value

Random intercept 0.87 0.81–0.92 0.001 0.59 0.51–0.68 <0.001

Marginal-standard
cox regressiona

0.87 0.81–0.95 0.001 0.59 0.51–0.68 <0.001

Stratified cox regressiona 0.88 0.81–0.94 0.001 0.60 0.53–0.69 <0.001

Source: AFSA data.
aRobust standard errors taking clustering into account.
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Most notably, the distinction was more evident between males and females and amongst
female groups. In terms of males with a bankruptcy between 1999 and 2007, there was an
increased risk of repeat bankruptcy post-2007 by a factor of 367% compared to those with no
prior history. For females, this risk factor was 490% more likely to experience a repeat bank-
ruptcy. For example, the hazard ratio for business-related female is 0.59. In other words,
according to our model, for a given business-related female client, the hazard of a repeat bank-
ruptcy would be 41% lower than for a female client with non-business-related bankruptcy.
These data present compelling evidence that there is a significantly higher risk of repeat bank-
ruptcy for female non-business-related clients compared to female business-related clients and
a higher risk for females compared to males. These findings suggest that more research is
needed to examine and address the disparate gender gap and non-business female groups at risk
of repeat bankruptcy. Moreover, we found that the risk of repeat bankruptcy significantly
increased with an accumulated number of previous administrations.

6 | CONCLUSIONS

6.1 | Practical implications and future research

This case study focussed on Australian business-related or non-business-related bankruptcy cli-
ents and analysed the effect of specific variables on the probability of survival of repeat bank-
ruptcy. An important distinction from previous studies on repeat bankruptcy is that we
incorporated factors into our sample such as age, gender, employment status and previous
bankruptcy between 1999 and 2007.

We conclude that in Australia, non-business individuals have greater propensity for repeat
bankruptcy. This risk is increased for female non-business clients and those with previous bank-
ruptcies, and therefore, our findings can assist policymakers and stakeholders to focus policy
instruments to increase their chances of survival. Given there are no survival differences across
age, employment and relationship status, these might be given lower priority in the context of
effect on repeat bankruptcy. By illustrating the application of mixed-effects survival analysis to
our case study, we provide insolvency regulators and experts in other jurisdictions with a ‘toolkit’
for posing straightforward questions for analysing repeat bankruptcy datasets and extending the
evidence base on this issue. Future studies might confirm these findings in other jurisdictions.

Our study considered bankruptcies over a long observation window between 2007 and 2021.
This timeframe is characterised by periods of global economic stress including the Global
Financial Crisis and the ongoing impacts of the pandemic. One such impact seen in Australia is
the increase in the number of businesses-related bankruptcies over the last year to historically
high levels. This along with the imminent reform to the one-year bankruptcy discharge period
and the impact on repeat bankruptcy will be important to properly analyse in future research.

We also identify further research opportunities for more targeted research questions includ-
ing whether repeat bankruptcy is a significant function of the effect of age interacting with gen-
der and family situation. The quantitative design of the study could be complemented with a
thorough qualitative investigation to provide a stronger evidence base of influences on repeat
bankruptcy, which are not measured in everyday practice, such as psychosocial stresses at the
individual level or domestic violence.

We suggest that insights from further empirical studies will have two key benefits. First, it
will respond to the call for data-driven policy and substantively inform those involved in
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legislative processes to understand the effectiveness of the bankruptcy regime. Secondly, it prop-
erly informs stakeholders who are directly involved with debtors to develop intervention strate-
gies to target at-risk sub-population at key stages. Finally, our analysis is robust in its
methodological approach through the use of mixed-effects parametric survival modelling.

6.2 | Limitations

These results should be interpreted in the context of two methodological limitations. First, the
data are limited to a small number of debtor characteristics. As outlined in the methodology, the
study involved a descriptive design with a targeted finite set of predicters and covariates. As iden-
tified earlier, the study focussed on voluntary bankruptcies rather than a mixed population to
include compulsory bankruptcies. The observational and retrospective nature of the study also
meant that it was not capable of disentangling any conflicts in findings arising from a mixed pop-
ulation (as opposed to those from a homogenous population of voluntary bankrupts). While this
limits the generalisability of findings, with respect to the research trajectory, this exploratory
study opens the potential to examine this (compulsory bankruptcies) and other characteristics
such as socio-economic status, social support networks and geographical location, which may
provide further insights into the complex interplay of factors associated with repeat bankruptcy.

While the main objective of this paper was to provide a robust exploratory analysis of repeat
bankruptcy when using administrative data, there are other similarly important questions that may
be posed by a range of stakeholders. Second, the retrospective study design means that we were
unable to estimate the population at risk for different groups of people. Future research should
investigate prospective, longitudinal trajectories of individual bankrupts to determine incidence
rates and test differential effects of different at-risk groups on proximal risk factors (e.g., unexpected
job loss) and risk factors further back in the causal chain (distal influences, e.g., social determinants
of economic poverty). A prospective design would also enable the collection of data for potential
(time-varying) confounding variables and help facilitate the interpretation of findings within a
causal framework. In addition, to allow a more comprehensive and enhanced understanding of
repeat bankruptcies, qualitative data from a representative sample could also be collected to help
explain the quantitative results (e.g., mixed-methods—explanatory sequential design). For example,
findings from a prospective observational study on repeat bankruptcy in compulsory bankruptcies
(versus voluntary) could be followed by qualitative interviews to better understand how the experi-
ences of individuals help explain patterns in data relating to financial distress.
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