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Abstract 

 
 

 

 

Bankruptcy remains an important subject especially since the major collapses 

of several high-profile multinational corporations that were implicated in part 

due to accounting irregularities concerning intangibles (ASIC, 1998; Lev, 2002; 

McRobert, 2009). The notable cases of Enron and WorldCom in the United 

States (US) and One.Tel, HIH in Australia have led to the perception that 

manipulation of the financial statements is on the rise. Understanding 

bankruptcy in this context presents an enormous theoretical challenge. Past 

efforts to provide stakeholders with the most accurate early warning signals of 

imminent failure have focused on either the development of predictive models 

using various statistical techniques, selected financial ratios or a combination 

of both. To date none of these approaches have been able to capture the 

ever-changing regulatory environment and the subsequent diversity in 

accounting practices, such as the non-restrictive rules for Intangible Assets in 

Australia compared with the restrictive rules in the US. It is not difficult to 

comprehend why researchers were unable to produce that elusive robust 

bankruptcy prediction model (BPM).  

A key area for new research is whether the non-restrictive accounting rules 

under Australian generally accepted accounting principles (AGAAP) or the 

restricted rules for intangibles under IFRS (much like the non-restrictive rules 

in the US GAAP prior to 2005) improves the predictive ability of financial ratios 

with respect to bankruptcy. The approach adopted in the study contrasts from 

others by adding the firm’s principal activities (using sales from operating 

activities) as a matching criterion to control for firms intra-industry 

competitiveness (Sheppard, 1994a, 1994b; Sheppard, 1995).  

This study investigated the accounting treatment of intangibles (including 

Goodwill) in an Australian regulatory environment before the introduction of 

IFRS. It applied two high-profile US-developed BPM―the Altman (1968) and 

the Zavgren (1983) models to AGAAP data in its raw state and then simulated 

as if the data was prepared using AASB 138 Intangible Assets, AASB 3 Business 

Combinations and AASB 136 Impairment of Non-current Assets in each case, 
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then analysed the ratios, and finally the outcomes of the two models. Three 

methods of calculation of Total Assets and other related accounting items 

(termed datasets) were applied to transform AGAAP data in order to 

investigate whether non-restrictive rules (during the pre-IFRS period) or 

restrictive (post-IFRS period) rules for intangibles improves the predictive 

ability of financial ratios for bankruptcy.  

The literature implied a number of expectations consequent to the 

introduction of IFRS and translated into statements that were posed as follows 

and then later developed into testable hypotheses in Chapter 4:  

 There are differences in the patterns of Total Assets reported over time by 

bankrupt and non-bankrupt firms.  

 As bankruptcy approaches, failed firms’ total voluntary capitalised 

intangibles relative to Total Assets increases, whereas total voluntary 

capitalised intangibles for their matched non-bankrupt counterparts 

remains the same.  

 The key financial ratios in the two BPM under study change differentially 

for bankrupt and non-bankrupt firms as a result of the switch to more 

restrictive rules for intangibles, and the change is in the direction of more 

reliable accounting information with regard to bankruptcy risk.  

 Altman’s (1968) and Zavgren’s (1983) model outcomes are not robust to 

the switch to restrictive rules for intangibles. 

The general hypothesis of this thesis is largely supported by the results from 

Altman’s (1968) BPM, but not from the Zavgren (1983) BPM. The main reasons 

are due to the data measurement problems inherent in Zavgren’s model and 

the inclusion of Intangible Assets do not feature heavily in that model’s 

formulation. This study is noteworthy because it addresses concerns regarding 

the success of the worldwide adoption of IFRS in 2005. In particular, this study 

provides insight into what standard setters, regulators, and professional 

accounting bodies would expect if their effort to restrict rules for intangibles 

were abandoned.  

Based on this study’s findings, a number of recommendations are proposed. 

Any accounting standards that permit wide discretion should require 

additional disclosure in the Notes to Financial Statements. This information 

would benefit as an additional early warning signal for investors, customers, 

creditors, lenders and analysts. Academics would also benefit from the 

additional information for undertaking further research into alternatives for 

firm matching to circumvent the data measurement problems that arise when 

using Total Assets in matched-paired designs. Improvements in these areas 

could enhance future BPM development, particularly in today’s globalised 

economy. 
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Chapter 1: Introduction 

 

 

This chapter introduces the study by providing its scope, motivations 

and rationale and establishing its significance and contribution to the 

accounting field. It also explains the study’s theoretical framework and 

elaborates on its research objectives, questions, and design. The chapter 

concludes with an overview of the thesis organisation and a chapter summary. 

 

1.1 SCOPE OF THE STUDY 

 

In view of the recent switch to Australian equivalents of International 

Financial Reporting Standards (IFRS) which became operative 1 January 2005, 

this study investigated the presence of voluntary capitalised identifiable 
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Intangible Assets (IA) and purchased goodwill)2 from a bankruptcy perspective. 

This involved the following: 

1) analyses of 46 bankrupt firms’ financial statements during a period 

(commencing in 1991) whereby account preparers had aggressively 

used accounting methods for intangibles, compared with 46 

matched non-bankrupt firms’ applied common and discrete practices 

(Jones, 2011); 

2) analyses of two high-profile US-developed BPM, the Altman (1968) 

and Zavgren (1983), from the perspective of the accounting 

treatment of intangibles to identify applied common and discrete 

practices; 

3) tests to determine whether the inclusion of capitalisation of 

intangibles as assets and overvalued goodwill within Total Assets 

improves the predictive ability of financial ratios in BPM for firms 

operating in the global marketplace (Beaver, McNichols, & Rhie, 

2005); and 

4) restatement of non-restrictive AGAAP data to simulate post-2005 

IFRS rules, AASB 138, AASB 3 and, AASB 136 using three methods 

(termed ‘datasets’).  

These are : 

i. unadjusted AGAAP data from the 1991–2004 study period, 

                                                

2
  Managers could allocate the purchase price of an acquisition towards identifiable Intangible 

Assets and, thus, away from purchased goodwill during the lifetime of AASB 1013 (1988-

2004 (James, How, & Verhoeven, 2011). 
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ii. derecognition of Intangible Assets that fail AASB 138 criteria, 

and the full impairment of goodwill, pursuant to AASB 3 and 

AAS 136; and  

iii. derecognition of Intangible Assets that fail the AASB 138 

criteria. 

 

These three methods are used to determine whether AGAAP or IFRS 

rules for intangibles lead to more transparent and complete financial 

accounting data (International Accounting Standards Board (IASB), 2001).  

A consideration of selecting data during the restatement process was 

that a consequence of completeness is an overload of information. Notes 

accompanying firms’ financial statements are numerous, complex and 

sometimes hard to analyse in their entirety. For this reason, the study relied 

heavily on figures taken directly from financial statements, and disclosure 

notes to those statements. 

In light of the magnitude of evidence that already exists in bankruptcy 

prediction literature, this study did not examine aspects of the value relevance 

(Jaafar & Clift, 2010), earnings management or specific managerial incentives 

for the particular accounting policies chosen regarding costs expended on 

intangibles.3 Instead, it examined whether removing ‘manager-created’4 

                                                

3
 The number of studies is too large to list individually, but the following represent a small 

subset of literature pertinent to this thesis Abrahams and Sidhu (1998); Ahmed and Falk 

 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

4 

 

Intangible Assets improves the predictive ability of key financial ratios for 

bankruptcy. Indeed, managers’ creative accounting has been a topical subject 

that has stimulated research into earnings management and accounting 

choice, in Australia and internationally. The major conclusion of this research is 

as follows: 

[D]istressed firms engage in creative (but aggressive) 

accounting practices by portraying favourable 

outcomes by distorting and suppressing unfavourable 

accounting information with the intention to mislead 

and even defraud users of financial reports (Sharma, 

2001, p. 19). 

 

While the terms ‘creative accounting’, ‘cooking the books’ and ‘indulging 

in deliberate cosmetic accounting’ are not unique to distressed firms, or to 

particular accounting items, they have resurfaced in the literature (Baker & 

Hayes, 2004, p.776; Leung & Cooper, 2003, p.509; Main, 2002; Margret, 2005, 

p53; McRobert, 2009, p. 13; Unerman & O'Dwyer, 2004, p. 956). In this context, 

the point of contention was accounting regulatory authorities’ inability to 

develop accounting standards capable of restraining account preparers from 

                                                                                                                            

(2006); Cushing (1969); DeAngelo and DeAngelo (1990); DeAngelo, DeAngelo, and Skinner 

(1994); Jones (2011); Sharma and Stevenson (1997); Smith, Kestel, and Robinson (2001a). 
4
 The term ‘manager-created’ is based on managers’ voluntary capitalisation of research and 

development (R&D) as distinct from ‘researcher-created’ capitalised R&D, to assess costs 

associated with earnings management when discretion is permitted (Smith, Percy, & 

Richardson, 2001b). 
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engaging in accounting irregularities. Therefore, this study is not concerned 

with managers motivated by earnings management, but to managers’ use of 

non-restrictive accounting practices for Intangible Assets motivated by 

fraudulent tendencies. This study anticipates that restricting manager’s ability 

to capitalise intangibles as assets5 improves the predictive ability of the 

financial ratios for BPM. 

 

1.2  MOTIVATIONS 

 

Several factors motivated this study. Firstly, the Australian Securities and 

Investments Commission (ASIC) 1998 report found many firms engaging in 

forms of creative accounting to mislead shareholders and other stakeholders 

(Margret, 2005; McCahey, 1999a). In response to the identification of firms that 

had made unqualified upward revaluations, no amortisation charges and, 

written off certain Intangible Assets as abnormal items, national and 

international standard setters stepped up their efforts to push forward the IFRS 

agenda on Intangible Assets. Thus there is there is an unanswered question 

                                                

5
 Smith, Percy & Richardson (2001, p. 18) denotes the development costs capitalised as assets 

based on manager discretion as ‘manager-created’ and capitalised R&D costs that were 

synthetically created by researchers are termed ‘researcher-created’.  
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whether Australian bankrupt firms voluntarily capitalised intangibles to 

manipulate certain key indicators to avoid detection.  

Secondly, United States (US) proponents of conservatism believe that 

restrictive accounting rules for intangibles would constrain managers from 

deliberately misleading financial information users. Holthausen and Watts 

(2001) implied that in the absence of managerial opportunism, intangible 

capitalisation in failed firms, on average, is not expected to increase 

significantly in the immediate period leading up to firm failure. As a firm 

becomes increasingly distressed and approaches bankruptcy or default, the 

future economic benefits embodied in Intangible Assets are expected to 

become increasingly uncertain, as the value of these assets depends, at least in 

part, on the firm’s going concern prospects. If discretion is permitted within 

the bounds of AGAAP, Watts (2003b, 2006b) contended that intangibles 

capitalised as assets represent ‘soft’ assets that render financial statements 

more subjective, less informative and potentially open to manipulation and 

even fraudulent misstatement (cited in Jones, 2011, p. 42). This is because 

most believe that Intangible Assets cannot be verified independently of a 

firm’s value because they are considered non-monetary assets without 

physical substance, and such use leads to biased, noisy and unreliable financial 

reporting information (Watts, 2003b, p. 209; 2006b). This view is inconsistent 

with others who believe that the omission of Intangible Assets information 

from being disclosed either on the face of a balance sheet, or even disclosed in 
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the notes to the financial statements, impairs financial ratios’ ability to predict 

bankruptcy (Beaver et al., 2005).  

In light of the different regulatory environments in the US and Australia, 

views on which method improves the quality of accounting information 

regarding bankruptcy prediction are polarised. To date, no study has 

conducted a retrospective examination of failed firms’ financial statement data 

to determine whether non-restrictive AGAAP accounting practices for 

Intangible Assets affects the modelled financial ratios and BPM outcomes. 

This leads to the third motivation for this study, which was to apply the 

most common research designs used in bankruptcy prediction studies that rely 

on modelled financial ratios using accounting data. The two models of interest 

are the Altman (1968) multiple discriminant analysis (MDA) and the Zavgren 

(1983) logistic regression model (logit). In evaluating these models for 

intentional manipulations by managers of failed firms, researchers have 

expressed concern about the models’ specifications and power for detecting 

alternative accounting practices of plausible magnitude (see DeFond and 

Jiambalvo (1994); Lee and Urrutia (1996); Rosner (2003); Schwartz (1982); 

Sweeney (1994). Empirical evidence suggests that these models are potentially 

not specific enough due to accounting figures that are subject to the choice of 

accounting principles (Smith et al., 2001a; Zavgren, 1985, p. 41). The main 

interest is to find out whether the predictive ability of the financial ratios in 
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these early BPM improves when Australian accounting rules for intangibles are 

harmonised with the US.  

The final motivation for this study was based on previous bankruptcy 

prediction research that has principally used US data. Continuing interest in 

BPM is understandable, as a firm’s collapse has unpleasant consequences for 

its shareholders, employees and other stakeholders, nationally and 

internationally. Major accounting scandals associated with the important 

collapses of WorldCom and Enron corporations in the US and One.Tel, HIH 

and ABC Learning Centres in Australia have highlighted the dangers of 

ignoring accounting irregularities that arise when firms fail and global 

stakeholders suffer economic losses. The major criticism surrounding the 

collapse of these firms concerned the lack of comparability and reliability in 

financial accounting information. One study believed this was due to the 

increase in the number of accounting standards, some with fair value 

orientation, and the perceived increase in earnings management and the 

increase in unrecognised assets and liabilities.  

Other criticisms included the inability of financial ratios to predict 

bankruptcy across international jurisdictions. To date, it has been difficult to 

develop a comprehensive description of the predictive power of Intangible 

Assets and goodwill on key financial ratios that feature in many BPM (see 

Abdel-Khalik (1993); (Altman, 1968, 1976; Beaver, 1966; Beaver et al., 2005; 

Hossari, 2007; Schwartz, 1982; Zavgren, 1983). The range of fundamental 
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changes that many Australian firms’ expected to have a significant impact on 

their financial statements provides an ideal context. This is largely because the 

Australian regulatory environment has always permitted wide discretion in 

accounting for identifiable Intangible Assets (including purchased goodwill). 

Moreover, an investigation of Australian firms that failed prior to 2005 might 

provide insight into the likelihood that these firms used their discretion to 

engage in creative accounting.  

 

1.3 RATIONALE 

 

A distinguishing feature of Australian accounting practices is that they 

have always allowed reporting entities wide discretion to capitalise a range of 

Intangible Assets, revalue them and estimate their useful lives. It is well 

documented in the positive accounting theory literature that managers of 

failing firms will act opportunistically by choosing accounting policies to 

conceal their financial problems (see DeAngelo and DeAngelo (1990); 

DeAngelo et al. (1994); Franzen, Rodgers, and Simin (2007); Mulford and 

Comiskey (2002); Sharma and Stevenson (1997); Smith et al. (2001a)). Some 

positive accounting theorists believe that creative accounting practices may 

not always be opportunistic. Managers may have chosen to use accounting 

policy choice to signal private information about the expected future cash 

flows of assets to a less well informed capital market (Holthausen & Leftwich, 

1983; Holthausen, 1990).  
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To date, there appears to be limited research that has explored the effect 

of non-restrictive accounting practices for Intangible Assets on financial 

statements’ ability to predict bankruptcy. No study has examined the defect 

that these accounting practices, using non-restrictive data, have on the two 

pioneering US-based BPM. This study intends to judge whether the 

non-restrictive or restricted accounting rules for Intangible Assets improve the 

predictive ability of financial ratios for BPM.  

Accounting irregularities arise when financial reporting systems contain 

inconsistencies in their recognition, measurement, and disclosure criteria. Prior 

to 2005, Australia’s financial reporting system was governed by AGAAP and 

numerous Australian Accounting Standards Board standards (AASBs) when 

recording a firm’s transactions in financial statements. Managers were required 

to record the firm’s transactions pursuant to the AASBs; if none were available, 

managers used AGAAP. Critics have questioned the serviceability of AGAAP 

data as a bona fide indicator of an entity’s financial state due to executives’ 

ability to engage in creative accounting (Margret, 2005). Creative accounting is 

generally confined to reporting practices within the bounds of AGAAP 

(Dechow and Sloan, 1996, p.2). Thus managers have considerable discretion 

when deciding whether to disclose, when to disclose and how to disclose 

information in financial statements (Fairfield, Sweeney, & Yohn, 1996). 

Managers can use their discretion to determine where certain intangible items 

are reported in financial statements and how they are classified. In deciding 
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how to report financial information, AGAAP requires financial statements to 

separately present and classify certain types of Intangible Assets to provide 

relevant information to users for economic decision-making (Wyatt, Matolcsy, 

& Stokes, 2001). 

Underlying AGAAP are a set of assumptions, principles, concepts and 

conventions that are not AGAAP by themselves. The conceptual framework is 

critical to AGAAP development and provides guidance, and serves a referent 

points for conflict resolution.6 SAC 2 states that the objectives of general 

purpose financial reporting is to provide relevant and reliable information 

(para. 11) to assist report users to make and evaluate decisions about the 

allocation of scarce resources (para. 26) and to enable management and 

governing bodies to discharge their accountability (para 14) . Under the AASB 

framework, information is regarded as relevant if it influences the economic 

decisions of users by helping them evaluate past, present and future events or 

confirming, or correcting, the past transactions (para. 26). Something is 

deemed to be reliable if it ‘is free from material bias and error’, and can be 

depended upon by users to represent faithfully the underlying items it claims 

                                                

6
    The conceptual framework is made up of four key Statement of Accounting Concepts (SAC): 

SAC 1 Definition of the Reporting Entity , SAC 2 Objectives of General-purpose Financial 

Reporting, SAC 3 Qualitative Characteristics of Financial Information, and SAC 4 Definition 

and Recognition of the Elements of Financial Statements. 
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to represent (AASB Framework, para 31). There is often a trade-off between 

relevance and reliability, which was the basis of much of the debate concerning 

the development of an accounting standard for intangibles in Australia prior to 

the 2005. As a result, no consensus could be reached on the recognition or 

measurement criteria for intangibles. In 2005 and following years, SAC 1 and 2 

from the Australian conceptual framework remained valid while SAC 3 and 

SAC 4 were replaced by the IASB/AASB Framework.  

Under the former SAC 4 (1992-2004), all assets must have future 

economic benefits that are more than "probable" to meet the definition and 

recognition criteria for assets. For many of the intangibles, such as patents, 

brand names, trademarks, masthead (to name a few) managers could use 

”their professional judgment” to capitalise these types of intangibles as assets 

or write them off immediately as an expense. It is well documented in the 

literature that when managers have too much discretion, the potential for 

creative accounting arises within the bounds of AGAAP (Clarke & Dean, 2001; 

Finch, 2005; Sharma & Ho, 2002; Smith et al., 2001b).  

Other intangibles such as R&D and goodwill were classified as 

identifiable and unidentifiable, respectively. R&D costs were subject to a 

specific accounting standards, whereas purchased goodwill was covered by the 

non-binding professional standard AAS 18 from 1984 and the mandatory 

AASB 1013 from 1988 (for firms with a 30 June year end the standard first 

applied for the 1988 financial year). In this regard, managers had less 
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discretion to choose among alternative accounting policies, but they did have 

some degree of discretion with regard to selecting accounting estimates. 

Hence, there is less of a potential for managers to engage in creative 

accounting practices for R&D and goodwill.  

Although there is sufficient evidence to substantiate the argument that 

managers have engaged in creative accounting, limited evidence exists 

regarding the characteristics of accounting standards that could influence 

where and how managers of failed firms have engaged in aggressive 

capitalisation accounting practices for intangibles in Australia. 

 

1.4  SIGNIFICANCE AND CONTRIBUTION 

 

This study’s connection to bankruptcy prediction is particularly 

significant in light of important multinational corporate collapses, and national 

and international stakeholders’ subsequent economic losses. Since the 

collapse of WorldCom and Enron Corporations in the US and One.Tel, HIH 

Insurance (HIH) and ABC Learning Centres in Australia, and the accounting 

scandals implicated in their cover-ups, stakeholders increasingly lack 

confidence in financial reporting information from corporations that have 

domiciled subsidiaries operating in a globalised marketplace.  

Testing whether the presence of Intangible Assets improves the 

predictive ability of financial ratios in BPM will benefit stakeholders of firms 
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operating in the global marketplace (Beaver et al., 2005). Proponents of the 

‘conservatism’ principles have contended that intangibles are regarded as ‘soft’ 

assets that lead to an erosion of the quality of financial reporting because of 

the subjectivity and lack of verifiability in their recognition measurement by 

managers (Watts, 2003b; Wright, 2002). This is largely because including 

capitalised intangibles within Total Assets was believe to make accounting 

numbers ‘soft’, thus rendering financial statements more subjective, less 

informative and potentially open to manipulation and fraudulent 

misstatements (Watts, 2006b). When explaining his preference for conservative 

reporting of Intangible Assets and conservative reporting in general, Watts 

(2003, 2006) also referred to the verifiability principle which is enshrined in the 

US Conceptual Framework but which is in neither the former SAC 3 nor the 

IASB/AASB Framework. The inclusion of Intangible Assets within Total Assets 

(and even worse, permitting upwards revaluations and the reporting of 

internally generated Intangible Assets) violates the verifiability principle, as 

they are not supported by source documents recording the monetary details 

of arm's length transactions. 

The less restrictive Australian accounting standards, while permitting 

significant flexibility in terms of how firms report intangibles (Aboody & Lev, 

1998), are perceived to contribute to the lack of transparency regarding a 

firm’s underlying performance and financial position. These opposing views 

are at the core of the long-standing relevance or reliability debate among 
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academics regarding which method is best when accounting for intangibles 

(Chalmers, Clinch, & Godfrey, 2008; Holthausen & Watts, 2001; Jaafar & Clift, 

2010; Kallapur & Kwan, 2004; Lev & Sougiannis, 1996). The current study does 

not intend to retest the value-relevance of intangibles. Instead, this study 

adopts the view that US GAAP is “restrictive” and thus, accounting information 

prepared where managers have less discretion is considered reliable. On the 

other hand, AGAAP is “non-restrictive” and thus, accounting information 

prepared using AGAAP that permits intangibles to be capitalised is considered 

value-relevant. The value-relevance literature does provide the method used in 

this study to recalculate the AGAAP dataset to simulate two scenarios as if IFRS 

applied.  

What distinguishes this study from others that sought to create a BPM 

by matching firm-groups (bankrupt and non-bankrupt) based on a control for 

firm similar in size using Total Assets, sample period and industry is its use of 

principal activities and if it would be more accurate. In particular, this study 

stratifies firms according to their GICS and then matches each failed firm to a 

non-bankrupt ‘mate’ based on sales from operating activities. The purpose of 

this additional criterion is to control for industry factors, e.g. competitors and 

accounting practices (Sheppard, 1994a) that may bias the anticipated results. 

This study provides valuable information for policymakers and 

international standard setters involved in regulating intangibles. Standard 

setters indicate that adopting restrictive rules for Intangible Assets enhances 
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the usefulness of financial statements for decision-making purposes, because 

recognising intangibles as assets is more likely to reflect firms’ underlying poor 

performance. This study’s contribution, then, is to provide empirical evidence 

that the non-restrictive rules for Intangible Assets are more strongly associated 

with accounting performance (bankruptcy) than the restrictive rules. The 

findings will provide important information for users of financial statements 

who rely on reported accounting data for decision-making. In the future, users 

are provided with the insight to consider the potential that any accounting 

standard based on non-restrictive rules has for creative accounting practices.  

 

1.5  THEORETICAL FRAMEWORK, RESEARCH QUESTION AND OBJECTIVES 

 

This study’s theoretical framework was based on academic literature in 

two interrelated areas that are connected theoretically and empirically: 

ratio-based modelling of corporate collapse and financial accounting 

information. Distress prediction modellers have long believed that financial 

accounting data is unreliable in determining an entity’s capacity to be or 

remain in business (Clarke & Dean, 2001). Several Australian studies found 

evidence that bankrupt firms had used creative accounting for up to five years 

prior to collapsing (Margret, 2005; McRobert, 2009; Sharma, 1996).  

Therefore, the research question addressed in this study asks whether 

managers of bankrupt firms engaged in flexible accounting practices for 
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identifiable Intangible Assets to mask the firm’s financial statements and make 

them appear healthy. The focus in this study is on whether managers of firms 

in financial distress used accounting methods to inflate Total Assets, since 

modelling bankruptcy has always relied on Total Assets to control for firm size 

and match bankrupt and non-bankrupt firms. Researchers and government 

regulators identified the most common accounting methods as firms 

capitalising all identifiable Intangible Assets, even certain internally generated 

intangibles, regularly revaluing pre-existing Intangible Assets and/or 

amortising Intangible Assets over longer periods (Brown, Izan, & Loh, 1992; 

Henderson & Goodwin, 1992; Mulford & Comiskey, 2002; Wyatt, 2002). 

Research indicates that the more flexibility given to managers of distressed 

firms, the more likely they are to act opportunistically and engage in creative 

accounting (Baker & Hayes, 2004; Lev, 2002; McLean, 2001). Therefore, this 

study’s general hypothesis can be stated as follows:  

Restrictions on flexible financial reporting of 

intangibles would improve the reliability and 

transparency of the accounting information contained 

in financial statements, thereby increasing the accuracy 

of BPM outcomes. 

 

This general hypothesis was articulated into four specific hypotheses and 

sub-hypotheses (H1a, b, c and d, H2a, b and c, H3, H4a and b, H5, H6, H7a and 

b and H8) that were then statistically tested. These are presented in Figure 1.1, 

and the study’s research objectives listed in Table 1.1.  
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Figure 1.1.This study’s conceptual hypotheses model. 

 

Based on the hypotheses presented in Figure 1.1, this study expected 

that the quality of financial reporting information across the three datasets 

would improve depending primarily on (i) managers’ use of flexible (and 
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voluntary) accounting policies for intangibles (including goodwill) prior to 

2005; and (ii) the proximity of firm bankruptcy (Smith et al., 2001a). Following a 

similar approach as Smith et al. (2001a), AGAAP data is recalculated to 

simulate ‘as if’ the post-2005 IFRS rules for intangibles and goodwill (AASB 

138, AASB 3 and AASB 136) had been applied retrospectively during the study 

period (1991-2004) to test which rules improve the quality of financial 

reporting information and the predictive ability of financial ratios for 

bankruptcy (see Figure 1.2).  

 

Table 1.1 

Research Objectives for the Study 

Objective Research objective 

1 To investigate and compare samples of bankrupt and non-bankrupt 

firms’ reported Total Assets before and after changes in accounting 

practices for Intangible Assets, e.g. non-restrictive vs. restrictive. 

2 To investigate the effect of financial ratio changes in the Altman (1968) 

BPM after simulating AGAAP data as if AASB 138, AAB 3 and AASB 136 

applied. 

3 To compare the accuracy of the Altman (1968)BPM after simulating 

AGAAP data as if AASB 138, AAB 3 and AASB 136 applied. 

4 To investigate the financial ratio changes in the Zavgren (1983) BPM 

after simulating AGAAP data as if restrictive IFRS rules for Intangible 

Assets applied. 

5 To compare the accuracy of the Zavgren (1983) BPM after simulating 

AGAAP data as if post-2005 IFRS rules for Intangible Assets applied. 
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In each of the research objectives listed in Table 1.1, pre-IFRS is defined 

as the pre-2005 reporting period (1991-2004) and the non-restrictive AGAAP 

rules that were used in preparing the actual reported data for Total Assets and 

IA. Post-IFRS is defined as the period after the adoption of IFRS in January 

2005 onwards, and AGAAP data is artificially adjusted to reflect new IFRS rules 

for IA. The three datasets for recalculating the modelled financial ratios are 

presented in Figure 1.2.  
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Figure 1.2.Theoretical framework for bankruptcy prediction models incorporating financial ratios using three simulation datasets. 
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The switch from AGAAP accounting practices for IA (and Goodwill) to IFRS will improve the ability of financial ratios to predict bankruptcy. 
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1.6  RESEARCH DESIGN 

 

This study’s research design combined pooled cross-sectional data and 

time series data encompassing a 14-year study period from 1991 to 2004. The 

1991 start year was selected because it represents the fifth year prior to failure 

for firms deemed bankrupt in 1996. The year 1996 represents the year in which 

AASB 1013 (issued in 1987) was amended and reissued to mandate that all 

firms must amortise goodwill using the straight-line method for 20 years. The 

financial year ending in 2004 was the last year in which firms were permitted 

to capitalise internally generated Intangible Assets (such as brand, mastheads, 

and intellectual property), revaluations of such assets and amortisation of 

goodwill.  

The sample of firms was drawn from 668 publicly listed Australian firms 

delisted from the Australian Securities Exchange (ASX) pursuant to their 

Chapter 17, listing rules 17.11–17.16 (ASX, 2001), following legal proceedings, 

that gave 181 firm-year observations (ie number of firm-years of available 

financial information). The final sample of bankrupt firms was matched to an 

equal sample of non-bankrupt firms created according to GICS industry (using 

the Global Industry Classification Standard (GICS)), size (using Total Assets), 

principal activity (using sales) and time (using a five-year sample period 

beginning and ending on 30 June), thereby resulting in 362 firm-year 

observations overall.  
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To address the research aim and investigate the effect of changes in how 

intangibles were reported in Australia using the non-restrictive rules under 

AGAAP during the non-restrictive versus the restrictive post-2005 IFRS rules, 

on both the accounting ratios in the Altman (1968) and Zavgren (1983) BPM 

and their prediction accuracy. The current study compared the sample firms’ 

financial ratios, their bankruptcy outcomes: Altman’s (1968), Z-scores and 

Zavgren’s (1983) risks of bankruptcy. The ratios were calculated using the 

following: (1) the original raw unadjusted AGAAP data; (2) AGAAP data 

recalculated using AASB 138, AASB 3 and ASSB 136 as if applied 

retrospectively; and (3) AGAAP data adjusted using AASB 138 as if applied 

retrospectively.  

An alternative approach would have been to examine all the capitalised 

Intangible Assets separate from all other discretionary accruals. Within this 

category, intangibles are classified according to whether they are identifiable 

or unidentifiable, subject to specific accounting standards or unregulated, like 

internally generated externally acquired. However, this research design used 

data from 46 bankrupt firms matched to 46 non-bankrupt firms based on size, 

GICS industry and principal activity over 14 years prior to adopting IFRS in 

2005. The statistical analyses used to test the eight hypotheses and related 

sub-hypotheses included MDA, logit, linear regression, dependent paired 

t-tests, the Wilcoxon signed-rank test (WSRT) and 2x2 Chi-square contingency 

table (CHISQ) tests. 
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Testing the robustness of two US-developed BPM, the Altman (1968) 

and the Zavgren (1983), in two different regulatory environments regarding 

accounting for intangibles, addressed an area not previously considered in the 

literature. This was tested by examining the classification outcomes and 

predictive accuracies of the two models by comparing non-restrictive AGAAP 

rules versus the restrictive IFRS rules for intangibles. AGAAP permitted the 

capitalisation of intangibles as assets, deferral of amortisation charges and 

upward revaluations of previously capitalised Intangible Assets; whereas US 

GAAP (and, therefore, the developed BPM original specifications) did not. 

Thus, this study expected and tested for a number of findings. The reasons for 

these expectations are given prior to each of the study’s hypotheses: 

 There are differences in the pattern of Total Assets reported over 

time by bankrupt and non-bankrupt firms (H1). 

 As bankruptcy approached, failed firms’ total capitalised 

intangibles would increase, whereas total capitalised intangibles 

for their matched non-bankrupt counterparts would remain the 

same (H2). 

 The key financial ratios in two BPM that include TA would change 

for both bankrupt and non-bankrupt firms (H3 and H6). 

 The outcome Z-scores and bankruptcy risk estimates for each BPM 

would improve for post-2005-IFRS data (H4, H5, H7 and H8).  
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1.7  THESIS ORGANISATION 

 

This Section explains how the remainder of this thesis is organised. 

Chapter 2 outlines the background pertinent to the study that identified 

the role of accounting standards in the context of creative asset management 

and the institutional background that gave rise to the subsequent curtailment 

of non-restrictive rules for intangibles prior to the mandatory switch to IFRS. A 

key area of difference between Australian and US regulations of interest to 

bankruptcy prediction is discussed in the way that intangibles had always been 

accounted for prior to the worldwide adoption of IFRS. 

Chapter 3 provides a review of the bankruptcy prediction literature 

relevant to the study in two areas. First, a discussion of the two BPM of 

interest: the Altman (1968) MDA model and the Zavgren (1983) logit model 

that specifically address the literature that suggests managers can creatively 

account for intangibles within the confines of AGAAP, and then discusses 

literature pertaining to managers of failed firms who engaged in reporting 

manipulations. Managers have used voluntary reporting practices to inflate 

Total Assets and thus make their accounting numbers appear ‘healthy’ and 

avoid detection by investors, lenders, creditors, lenders and regulators (Sharma 

& Stevenson, 1997; Smith et al., 2001a).  

The second area reviews the literature pertaining to the two BPM of 

interest, the use of modelled financial ratios used in BPM concentrating on 
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Total Assets and Intangible Assets. This is followed by a discussion of types of 

transactions used by particular firms under financial distress including One.Tel, 

Pan Pharmaceuticals and Burns Philp. The final Section discusses the research 

method issues relating to BPM including multicollinearity, data selection and 

sampling biases and measurement procedures, and finally data measurement 

problems such as missing values and extreme values.  

Chapter 4 develops specific hypotheses to test in order to provide 

evidence that firms’ expenditure on intangibles was being used to manage 

Total Assets to conceal failed firms’ underlying poor performance and 

imminent collapse. Chapter 4 describes in detail the three datasets used to 

develop these hypotheses to test specific predictions on the use of 

non-restrictive accounting methods for intangibles. Hypotheses were then 

developed to test for an association between Total Assets, financial ratios and 

the robustness of the model outcomes compared with the predictive accuracy 

of the two models of interest.  

Chapter 5 describes the study’s research design to be used in this study, 

by outlining the methodology for testing the hypotheses on data covering a 

14-year period, incorporating pooled cross-sectional and time-series testing 

procedures to facilitate between firm-groups and within firm-groups analyses. 

Chapter 5 also describes the proposed sample selection methods and the 

specification and measurement of the variables used in the statistical testing of 

the hypotheses. 
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Chapter 6 presents the study’s empirical findings and analyses them in 

conjunction with the stated hypotheses.  

Chapter 7 summarises the study and discusses the implications of its 

results in terms of its research objectives. It also includes a statement 

indicating the major contribution that this study adds to existing literature. The 

chapter concludes by discussing the study’s limitations and making future 

research recommendations.  

 

1.8  CHAPTER SUMMARY 

 

This chapter introduced this study, which is concerned with 

non-restrictive financial reporting practices of intangibles in a bankruptcy 

context. It discussed the study’s scope, motivations, rationale, significance, and 

contribution and explored its theoretical framework, specific research question, 

objectives and design; it also outlined the thesis structure. 
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Chapter 2: Background to Accounting 

for Intangible Assets 

 

 

This chapter places the growing importance of accounting for 

intangibles within financial reporting in its conceptual, theoretical and 

historical context in Australia and internationally. It discusses the objectives of 

financial reporting in terms of the role of accounting standards and AGAAP. It 

also analyses the issues that led to Australian standard setters’ failure to 

release an accounting standard that dealt explicitly and comprehensively for 

intangibles, and identifies these issues and other important regulatory 

differences between Australia and the United States. 

Since the curtailment of certain types of accounting treatments for 

intangibles following the switch to IFRS in 2005, a marked effect was expected 

on accounting numbers used in bankruptcy prediction for Australian firms. 

Therefore, a key focus in this review is empirical research into the variation 

between accounting practices for Intangible Assets in Australia and the US that 

highlights the polarisation between these two accounting environments in 

which BPM were created. 
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2.1  BACKGROUND TO FINANCIAL REPORTING IN AUSTRALIA 

 

A main objective of financial reporting, according to SAC 2, is to provide 

users of financial statements with useful decision-making information, such as 

resource allocations, equity investments, debt contracts, creditworthiness, and 

going concern assessments (AASB, 1990). Meeting this objective, according to 

the former SAC 3 requires communicating relevant and reliable information 

about a firm’s financial status to external capital providers and other 

stakeholders—information that is understandable, comparable and without 

bias (AASB, 1990). Under the former SAC 4 (1992-2004), all assets must have 

future economic benefits, which are more than "probable" to meet the 

definition and recognition criteria for assets.  

In Australia, financial reporting must adhere to AGAAP and the 

prescribed Australian accounting standards. Within the bounds of AGAAP, 

corporate managers are permitted to use their managerial judgement in the 

financial reporting process (Dechow, Sloan & Sweeney, 1996). Managers’ 

professional judgement requires them to select, not only the most appropriate 

reporting methods for presenting a true and fair view of their firm, but also the 

estimates and disclosure policies that equate with their firm’s business 

economics and reputation for producing quality information (Healy & Wahlen, 

1999).  
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In fulfilling their objective, standard setters are faced with ensuring the 

relevance and reliability of accounting information are considered in the 

development of accounting standards. Some academics believe that the 

recognition and measurement criteria for intangibles should be restrictive, 

thereby constraining managers from using alternative methods to ensure that 

financial statements produce reliable information (Watts, 2003b). Others 

believe the criteria should be less restrictive, thereby permitting more flexible 

alternative accounting methods for Intangible Assets to ensure that financial 

statements produce relevant information (Ewert & Wagenhofer, 2005; Healy & 

Wahlen, 1999). Accordingly, standards must be flexible enough to enable 

managers to make professional judgements in the financial reporting process 

but restrictive enough to constrain deceptive manipulations (Cameron & 

Gallery, 2012). 

Practitioners and standard setters generally accept that it is unrealistic to 

assume that specific accounting standards rules can be developed to address 

every possible transaction or event (Deegan, 2004). For those transactions not 

governed by particular rules or standards, directors and auditors must rely on 

AGAAP to determine appropriate recognition and measurement methods that 

best reflect a true and fair view of a firm’s performance. In this regard, AGAAP 

has allowed managers discretion in determining how certain intangibles are 

classified, or where they are reported in the financial statements. Classifying 

any item affects where it is placed in annual reports, which can lead to very 
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different interpretations of a firm’s financial performance or health (Cameron 

& Gallery, 2008). For example, if managers wish to draw attention to a 

particular transaction, they might capitalise an investment in a potentially risky 

project. Conversely, if managers wish to mask a transaction, they might classify 

such an item as an expense. Accounting standards that permit wide discretion 

can produce large differences in reported financial statement figures that can 

avoid detection (Kothari, 2001).  

If managers of firms facing insolvency are given too much discretion, 

they might act opportunistically to conceal (or mask) a transaction to conceal 

their firms’ true state of affairs (Margret, 2005; McRobert, 2009). Evidence 

indicates that managers’ voluntary choices to capitalise intangibles as assets 

are based on their insights into their firms’ underlying economic circumstances 

(Wyatt, 2005). However, managers could also use these insights, and their 

reporting discretion, to distort the firms’ accounts (Chalmers, Godfrey, & 

Webster, 2011).  

 Watts (2002) is generally regarded as one of the prime voices of positive 

accounting theory and has written in support of conservatism in general and 

of conservative unmodified historical cost rules for Intangible Assets in 

particular. However, positive accounting theory is generally presented in 

textbooks, that of Deegan (2004); (Deegan, 2012) and Godfrey, Hodgson, and 

Holmes (2003) as having three "perspectives": the opportunism perspective, 

the efficient contracting perspective, and the information-signalling 
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perspective. This last perspective, usually referenced back to Holthausen and 

Leftwich (1983) and Holthausen (1990), states that managers may choose to 

use accounting policy choice to signal private information about the expected 

future cash flows of assets to a less well informed capital market. Although the 

perspectives are not exactly the same, information-signalling can be regarded 

as part of an efficient contracting world. Capitalisation of intangibles then can 

sneak back into positive accounting theory via the third perspective as 

something that is not always opportunistic. In a paper commissioned by the 

Institute of Chartered Accountants, Watts (2006b) states that part of the blame 

for firm failures is attached to accounting methods to recognise that assets 

were overstated, rather than managers’ opportunistic policy choices.  

It is well known that, consistent with the findings in the Holthausen and 

Watts (2001, pp. 32-33) study, financial reporting is not only essential for 

equity valuation, but also for ascertaining whether firms are in financial 

difficulty and for assessing liquidity and solvency. They note that the Financial 

Accounting Standards Board’s (FASB) reason for maintaining restrictive 

recognition rules for goodwill (and separable intangibles representing rents) is 

consistent with debt contracts that exclude these Intangible Assets. This is 

largely because in liquidation, intangibles are presumed to be zero because 

their realisable value is inextricably tied to a firm’s going concern. The 

opportunistic behaviour of managers faced with insolvency and breach of debt 

covenants is now well documented in the literature (DeAngelo & DeAngelo, 
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1990; DeAngelo et al., 1994; DeFond & Jiambalvo, 1994; Holthausen, 1990; 

Janes, 2005; Smith et al., 2001a).  

The Australian reporting environment contrasts with the US’ regulatory 

environment, where virtually all intangibles are expensed (Aboody & Lev, 

1998). If so much discretion existed in Australia pre-2005, an empirical 

question arises. Did managers of bankrupt firms engage in creative accounting 

practices for a wide range of intangibles to conceal their firms’ underlying 

poor performance? Apart from Jones (2011), there is little or no empirical 

evidence on the influence of managers’ voluntary accounting practices for 

intangibles on the accuracy of well-known BPM such as the Altman (1968) or 

the Zavgren (1983). The next Section presents a background to the 

controversial accounting practices for intangibles in Australia prior to 2005.  

 

2.2   AGAAP: ACCOUNTING FOR IDENTIFIABLE INTANGIBLE ASSETS AND 

GOODWILL 

 

Accounting for intangibles represents one of the more controversial 

areas addressed in Australian standard setting history. This is largely because 

Australian standard setters, practitioners and academics could not reach a 

consensus on one set of rules that could be applied to treat all intangibles. 

Rather, intangibles were covered under various other accounting standards 

and AGGAP, which are summarised in Table 2.1, with a brief history provided 

in the following paragraphs. 
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Table 2.1 AGAAP (1991–2004): Title of Accounting Standards, Date Notified, or 

Issued, and Application Date. 

 

Title
*
 Date Issued  Operative Date 

AASB 1010  

(AAS10) 

Recoverable Amount of Non-current 

Assets 

June 1981 

September 1991 

April 1993 

June 1996 

December 1999
7
 

1 July 2000 

 

 

 

AASB 1011 

(AAS 13) 

Accounting for Research and  

Development Costs 

March 1983 

May 1987
8
 

 

September, 1987 

 

AASB 1013 

(AAS 18) 

 

Accounting for Goodwill  

 

July 1987 

March 1984  

June 1996
9
 

 

April 1988
10

 

 

June 1996 

AASB 1015 

(AAS 21) 

Acquisitions of Assets November 1999
11

 December 2000  

AASB 1021 

(AAS 4) 

Depreciation of Non-current Assets August 1997
12

 30 June 1998 

AASB 1041     Revaluation of Non-current Assets  

(previously covered under AASB 

1010) 

July 2001
13

 30 September 2001 

* Note: This table presents the AASB alphabetically, and are not in any order indicative of importance. AASB 

represents those accounting standards issued for public companies, whereas AAS standards are those 

accounting standards issued for use by non-corporate (private) and public sector entities. SAC 3 and SAC 

4 were effective until the first reporting period beginning on or after 1 January 2005, when the Framework 

for the Preparation and Presentation of Financial Statements (the Australian equivalent to the IASB’s 

Framework) first applied. 

                                                

7
    AASB 1010 Recoverable Amount of Non-current Assets as notified in the Commonwealth of 

Australia Gazette No S 657, 24 December 1999. 
8
    AASB 1011 Accounting for Research and Development Costs as notified in the Commonwealth 

of Australia Gazette No S 99, 29 May 1987. 
9
    AASB 1013 Accounting for Goodwill as notified in the Commonwealth of Australia Gazette No 

S 206, 14 June 1996. 
10

   AASB 1013 Accounting for Goodwill as notified in the Commonwealth of Australia Gazette No 

S 110 18 April 1988. 
11

   AASB 1015 Acquisitions of Assets as notified in the Commonwealth of Australia Gazette No S 

527, 5 November 1999. 
12

   AASB 1021 Depreciation as notified in the Commonwealth of Australia Gazette No S 341, 29 

August 1997. 
13

   AASB 1041 Revaluation of Non-current Assets as notified in the Commonwealth of Australia 

Gazette No S 294, 19 July 2001. 
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Exposure Draft ED 49 (1989-92) 

Exposure Draft (ED) 49 Accounting for Intangible Assets was issued by the 

Australian Accounting Research Foundation (AARF) in August 1989, for 

intangible assets. ED 49 was considered to be more influential that it might 

appear with hindsight because at the time most people expected the ED to 

become a future accounting standard. ED 49 defined intangible assets as 

non-monetary assets without physical substance and includes but is not 

restricted to brand names, copyrights, franchises, intellectual property, 

licenses, mastheads, patents and trademarks. ED 49 proposed that if 

identifiable Intangible Assets satisfy the assets recognition criteria of the 

former SAC 4, then they should be recognised as assets. Under the former SAC 

4, the asset recognition criteria are: (l) it is probable that the future benefits or 

service potential embodied in the identifiable Intangible Assets will eventuate; 

and (2) it possesses a cost or value that can be measured reliably. 

This meant that pursuant to ED 49 purchased identifiable and internally 

generated identifiable intangible could be recognised as assets and recorded 

either at the costs incurred in the current reporting period or at the lowest cost 

at which assets could currently be obtained in the normal course of business 

as determined by independent valuation. Subsequent to recognition, all 

intangibles were to be amortised over the period of time in which benefits 

were expected to arise. No upper limit for the amortisation period was 

specified. The amortisation period could exceed 20 years provided that 
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detailed disclosures were given. Amortisation was required even if there were 

annual revaluations of intangibles. It also noted that the carrying amount of an 

identifiable intangible asset should not exceed its recoverable amount. ED 49 

allowed for revaluations of intangibles. The amount of the revaluation had to 

be determined by independent valuation and the revaluation increments or 

decrements accounted for in accordance with AASB 1010 Accounting for 

Revaluation of Non-current Assets14.  

 

2.2.1. Research and Development. 

Prior to 2005, AASB 1011 prescribed that all R&D costs could be 

capitalised if, in combination with the related R&D asset already on a firm’s 

balance sheet, they were considered recoverable “beyond reasonable doubt” 

(para. 31). Under AASB 1021, depreciation is required for all depreciable 

identifiable (intangible) assets. In the case of R&D assets, managers were 

allowed to use subjective judgements to assess the expected useful life of an 

R&D asset. The useful life is deemed to be the future period over which the 

                                                

14
 AASB 1010 was superseded by AASB 1041 Revaluation of Non-current Assets which was 

issued in July 2001 and became applicable to reporting periods ending on or after 30 

September 2001. AASB 1041 allows companies to revalue non-current assets to their fair 

values whereas AASB 1010 states that assets cannot be valued at greater than their 

recoverable amount.  
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R&D project would generate future economic benefits, which could be finite or 

infinite. If the R&D asset’s useful life is estimated as finite, then it is 

systematically amortised over future periods to reflect the pattern in which the 

asset’s future economic benefits are consumed or lost by the entity (AASB 

1020, para.5.1). If the R&D asset was deemed to have an infinite life, it 

remained unamortised, but had to be reviewed annually. AASB 1011 was 

heavily criticised because it gave managers too much discretion in terms of 

whether R&D costs were capitalised or expensed, if capitalised it also gave 

managers wide discretion with regard to the asset’ useful life, the interest rate 

that equated with the firms’ cost of capital and a profitable project and future 

revaluations (Alfredson, 2001; ASIC, 1998; Wines & Ferguson, 1993).  

 

2.2.2. Other Identifiable Intangible Assets. 

Intangibles not subject to any specific accounting standards were 

classified as ‘other identifiable’ or ‘identifiable internally generated’ intangible 

assets. Other identifiable intangibles not subject to specific accounting 

standards (those that were unregulated) were patents, trademarks, brands, 

licences, mining evaluation and exploration costs (under certain conditions), 

copyrights, intellectual property, royalties, franchises and media mastheads. 
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2.2.3. Internally Generated Identifiable Intangible Assets. 

As mentioned in Section 2.2, pursuant to the former SAC 4. an asset is 

future economic benefits controlled by an entity due to past transactions or 

events. SAC 4 permits recognition when (i) future economic benefits embodied 

in the asset are likely to eventuate and (ii) the asset possesses a cost or other 

value that can be measured reliably. These types of intangibles could qualify as 

assets if their economic benefit was ‘beyond a reasonable doubt’.  

SAC 4 offered no "mandatory guidance". In fact, SAC 4 offered no 

mandatory guidance on any matter because it was never mandatory. There 

was an original intention when SAC 4 was first issued for it to be made 

mandatory in 1995 but this was not followed up because of the resistance and 

hostility that was shown towards SAC 4 by many business persons and 

academics. As a result, inconsistencies in the recognition and measurement 

asset criteria led to numerous internally generated intangibles being 

capitalised as assets on a firm’s balance sheet (Jenkins & Upton, 2001). These 

inconsistencies arose due to the imbalance between the measurement 

reliability and recognition relevance of AASB and AGAAP (Wyatt, 2002).  

For an asset to be recognised, managers must assess whether its 

generation of future economic benefits is deemed ‘probable’ or ‘certain’. The 

proponents of the conservatism principle when setting standards for 

intangibles claim that giving managers too much discretion in predicting 

which future projects would be successful is unreliable, subjective and 
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unverifiable because a project’s success is outside a firm’s control (Wright, 

2002). In contrast, proponents of intangibles’ capitalisation argue that they 

provided information that is value-relevant to investors in valuing firms 

(Aboody & Lev, 1998; Barth, Beaver, & Landsman, 2001; Godfrey, Lu, & Ji, 

2006; Kallapur & Kwan, 2004).  

Studies conducted prior to 2005 have shown that managers’ accounting 

choices for intangibles caused diversity in accounting practices applied by 

firms in both different and similar industries (Chalmers & Godfrey, 2006; Choi 

& Levich, 1991; Wyatt, 2005). It is obvious and well founded that when users of 

financial statements increased during this time they were becoming 

increasingly frustrated. This supports earlier claims that financial statement 

information was increasingly more difficult for users to ascertain whether a 

firm’s intangibles were accounted for with fraudulent intent (McCahey, 1999a; 

Wines & Ferguson, 1993).  

Canibano, Garcia-Ayuso, and Sanchez (2000, p. 103) claim that financial 

statements prepared prior to 2005 were becoming less informative because 

some Intangible Assets were not recorded on balance sheets, leaving a 

growing gap between the market and book value of equity in listed firms. This 

meant that with the decrease in the quality of financial reporting information, 

non-restrictive accounting models became less accurate or reliable. The same 

can be said of ratio-based BPM developed using strict specifications in the 

early 1960s to 1980s, none of which considered Intangible Assets.  
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Jones (2011) documented that between 1989 and 2004, bankrupt firms 

had reported 67% of total Intangible Assets classified as identifiable and 33% 

reported internally generated Intangible Assets and goodwill, and 

non-bankrupt firms had reported 37% (63%, respectively). In light of this, it 

appears that bankrupt firms had manipulated accounting procedures for all 

sub-categories of Intangible Assets within Total Assets in the pre-IFRS period 

(1991-2004) to mislead shareholders and investors. It remains unknown 

whether BPM (namely, the Altman (1968) and Zavgren (1983) models) are 

capable of discriminating between the firm-groups (bankrupt and 

non-bankrupt) and the magnitude of capitalised intangibles reported by each 

group.  

Following Aboody and Lev (1998), Oswald and Zarowin (2007) controlled 

for firm-specific characteristics in their value relevance tests and found that 

R&D capitalisation was associated with firm age, leverage, R&D intensity and 

firms’ growth opportunities. Specifically, the analysis revealed that firms 

demonstrating early life cycle characteristics were more likely to capitalise R&D 

costs. These were younger firms with higher levels of R&D investment, 

leverage and growth opportunities. Similarly, Oswald and Zarowin (2007) 

found evidence of significant group differences when sample firms were 

categorised into ‘capitalisers’ and ‘expensers’, and concluded that the 

capitalisation versus expense accounting choice was a function of a firm’s life 

cycle stage. Capitalisers were found to exhibit the characteristics typical of 
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early life cycle firms (smaller, riskier and less profitable firms), whereas 

expensers reflected the characteristics of more mature firms. Based on these 

findings, Jaafar and Clift (2010) investigated firms in the decline of their 

lifecycle and found that these firm managers behaved opportunistically and 

chose intangible capitalisation practices to manipulate reported earnings. 

The US regulatory framework for intangibles differs markedly from 

Australia’s. US-developed accounting standards are deemed restricted and 

have engendered much debate among researchers and practitioners. In 

October 1974, the Financial Accounting Standards Board (FASB) released 

Statement of Financial Accounting Standard No. 2 Accounting for Research and 

Development (SFAS 2) which required R&D costs to be expensed immediately. 

Subsequent to the Standard’s release, the curtailment in creative capitalisation 

of R&D reportedly led to a significant decline in R&D investment (Baber, 

Fairfield, & Haggard, 1991; Dukes, Dyckman, & Elliott, 1980; Horwitz & 

Kolodny, 1980).  

In 1986, the (SFAS) No. 86, Software Development Costs, was released, 

giving accounts preparers a degree of discretion regarding software-related 

R&D costs that could qualify as assets if (among other criteria) the product in 

question established its technological feasibility. In the years preceding the 

release of SFAS No. 86, empirical evidence indicated that diverse accounting 

practices significantly increased between firms that purchased computer 
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software separately and firms that included it as part of R&D projects (Aboody 

& Lev, 1998).  

Not all academic researchers support this view (Aboody & Lev, 1998; 

Canibano et al., 2000; Wyatt, 2008). The major conclusion of their research is 

that omitting Intangible Assets from balance sheets creates serious 

deficiencies. The researchers argue that managers should be given some 

degree of discretion regarding regulatory guidance, which might give 

investors more reliable and value relevant information. Others have suggested 

that firms in some, but not all, industries could improve their financial 

statements’ usefulness if they capitalised and amortised R&D expenditures 

over industry-specific useful lives (Lev, Nissim, & Thomas, 2005).  

After the collapse of Enron in the US, Lev (2002) lobbied standard setters 

to reconsider and allow intangibles to capitalised as assets on the balance 

sheet. If this was not possible, he suggested that there should be stricter 

disclosure requirements for companies to include more quantitative and 

qualitative information in the Notes to the Financial Statements. Lev argued 

that the omission of Intangible Asset information from the balance sheet left 

users to rely on the market to value the firm based on its past reputation 

rather than on actual, verifiable, and reliable transactions.  
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2.2.4. Goodwill. 

In May 1983, the AARF issued ED 23 for comment, which was 

subsequently revised and issued as Australian Accounting Standard 18 

Accounting for Goodwill (AAS 18) by the AARF in March 1984 and became 

operative as at March 31, 1985. The AASB 1013 accounting standard was 

issued in 1987 for companies with a 30 June year end the standard first 

applied to the 1988 financial year (James, How, & Verhoeven, 2008, p. 626). 

Also note that the provisions of the accounting profession's accounting 

standard AAS 18: Accounting for Goodwill (1984) were largely carried over to 

the approved accounting standard AASB 1013 in 1987. 

Under AASB 1013, goodwill was defined as the future benefits from 

unidentifiable assets (para. 141) where unidentifiable Intangible Assets were 

those assets which were not capable of being individually identified or 

accounted for. In contrast, identifiable Intangible Assets were defined as those 

assets, which were capable of being both individually identified and specifically 

brought to account. Purchased goodwill must be measured as 'the excess of 

the cost of acquisition incurred by the entity over the fair value of the 

identifiable net assets (total assets minus total liabilities) acquired'. AASB 1013, 

working in conjunction with the recognition criteria of SAC 4, meant that only 

liabilities where a present obligation to transfer economic benefits was 

"probable" (>50% chance) would be subtracted to compute purchased 

goodwill. This might include unrecognised contingent liabilities (a new 
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requirement under AASB 3) of the acquiree where the acquirer regarded the 

liability as >50% chance of requiring future payment. 

After recognising purchased goodwill as an asset, it had to be 

systematically amortised over its useful life that did not exceed 20 years. At 

each balance date, the unamortised balance of goodwill needs to be reviewed 

and written down to the extent that it is no longer supported by probable 

future economic benefits. Any resultant loss must be accounted for as an 

expense immediately in the statement of financial performance. The upward 

revaluation of goodwill was prohibited. Where a discount on acquisition arises, 

this was to be accounted for by reducing proportionately the fair values of the 

non-monetary assets acquired, with any remaining balance to be classified as 

revenue in the profit and loss account. The standard required disclosure of 

unamortised balance of goodwill at the reporting date; amount of goodwill 

amortised as an expense, including any expense resulting from a review of the 

goodwill balance; and the period over which goodwill is being amortised. In 

December 1995, the AASB and the Public Sector Accounting Standards Board 

(PSASB) issued ED 68 Amortisation of Purchased Goodwill Amendments to AAS 

18/AASB 1013 for comments. According to Spencer (1996) a total of 28 

submissions were received and reviewed. It was found that there was no 

support for the straight-line rule of amortisation to be a prescribed method by 

the standard. AASB 1013 was subsequently amended and reissued in June 

1996. 
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Empirical Evidence 

Extensive literature already exists regarding the history of accounting 

practices for goodwill in Australia (Dunstan, Percy, & Walker, 1993; Hughes, 

1982; James et al., 2008; James et al., 2011; Seetharaman, Balachandran, & 

Saravanan, 2004; Wines & Ferguson, 1993). The main issue that arose prior to 

the amendment and reissue of AASB 1013 in 1996 was the mandatory 

amortisation of goodwill over a period not exceeding 20 years. One academic 

argued in favour of mandatory amortisation of purchased goodwill based on 

Karl Marx’s theory of value (Bryer, 1995). Others argued that the shorter 

amortisation period led to an acquisitions increase, with the newly acquired 

goodwill generating substantially higher earnings and equity market value 

than the older goodwill (Bugeja & Gallery, 2006).  

The change in AASB 1013 in 1996 was the new requirement that 

systematic amortisation to the profit and loss account of purchased goodwill 

must be by the straight-line method only. However, this was a minor change in 

practice as the vast majority of Australian companies (over 90%) used the 

straight-line method before 1996. Many companies sometimes or always used 

an amortisation period shorter than the maximum allowed period of 20 years 

both before and after 1996. The Inverted Sum of Years Digits (ISOYD) method 

of amortisation was used pre-1996 by a small but vocal minority of companies 

only. The total number of companies that ever used ISOYD is fewer than 20.  
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A small but vocal minority of Australian companies argued frequently in 

the 1980s and 1990s that AASB 1013 was both unrealistic and placed them at 

a competitive disadvantage in the global mergers and acquisitions market 

compared to acquirers from other countries. These companies were 

proponents of the ISOYD method that allows for lower amortisation charges in 

the early years and increases over the twenty-year period. One particular 

company, Pacific Dunlop, had expressed their opposition to removing ISOYD 

which ended up a longstanding legal battle with ASIC (Tabakoff, 1994; West, 

2004).  

In response, ASIC released Practice Note No. 39 (February 1994) which 

stated: 

In the ASC’s view, it would be difficult to envisage 

circumstances in which the pattern of benefits 

expected to be derived from goodwill would be 

weighted towards the later years of the useful 

economic life of goodwill. Accordingly, amortisation 

methods, such as the inverted sum of digits method or 

the discount method, which are based on assertions 

that the majority of benefits are expected to be derived 

in later years, would only be justified in rare and 

exceptional circumstances (para. 7). 

 

Academics have conducted various studies into the ‘anti-competitive’ 

argument raised by Pacific Dunlop (Johnson & Teaney, 1993; Long, 2007; 

Moehrle, Reynolds-Moehrle, & Wallace, 2001; Ravlic, 2003). Other academics 
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have provided more on the ISOYD issue including Brown (1995), Clinch (1995), 

Miller (1995) and Whittred, Zimmer, and Taylor (2000). 

James et al. (2008, p. 627) noted that the ‘anti-competitive’ argument 

had never been subjected to rigorous empirical scrutiny. They assessed how 

the association between bid premium and acquired goodwill varies in the pre-

AASB and post-AASB 1013 periods, 1991-2000. The used paired t-tests and 

Wilcoxon tests of difference in firm characteristics and found that for the pre-

AASB 1013 period, the average (median) bid premium is 42.9% (26.6%) 

compared to 31.2%, (21.1%) for the post-AASB 1013 period. Only the 

difference in medians between the pre-AASB 1013 and the post-AASB 1013 

period is significant at the 5% level (1-tailed).The findings are ambiguous in 

that the mean and median bid premiums fell after AASB 1013 was mandated. 

This appears to be consistent with the introduction of AASB 1013 reducing the 

competitiveness of Australian bidders relative to bidders from other countries, 

but only the difference in medians is statistically significant. As noted by James 

et al (2008, p. 633 and 642), the restriction of accounting choice for goodwill 

increased bidder’s relative bargaining power only when they had large pre-bid 

holdings in the target firm. They noted the problems associated with the long 

sample period, 1981-2000, where their acquired goodwill measure might have 

captured underlying theoretical constructs other than the expected loss of 

accounting-related benefits associated with the passage of AASB 1013, namely 
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reported earnings conservatism, the presence of growth options and prior 

management inefficiencies (p. 634).  

James et al. (2011) looked at the determinants of the once-off goodwill 

accounting policy choice in the acquisition year during the life of AASB 1013 

which was 1988-2004. They assessed the extent to which managers allocated 

the purchase price of an acquisition towards identifiable Intangible Assets and, 

thus, away from purchased goodwill. Their results did not support the 

opportunistic perspective of positive accounting theory in two instances: (1) 

the percentage of allocation to identifiable Intangible Assets was significantly 

positively associated with the rate of return on assets, a contracting variable; 

and (2) the leverage variable was insignificant. Their results did show support 

from the efficiency perspective, with profitable firms acquiring and capitalising 

a higher percentage of identifiable Intangible Assets in acquisitions, and are a 

major reason for the continued profitability of such firms (p. 3).  

Positive Accounting Theory may provide some insights into the 

opposition to mandatory amortisation of goodwill. For example, managers not 

having to amortise goodwill could increase reported profits and management 

compensation, to the extent that it is linked to accounting profit. Further, debt 

covenants, such as a minimum interest cover, are affected by the amortisation 

of goodwill. The amortisation expense reduces reported profit and interest 

cover, being the ratio of profit before tax and interest, to interest. If no 
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adjustment is made for the amortisation of goodwill, companies with acquired 

goodwill may be disadvantaged in debt markets.  

US GAAP 

Accounting for goodwill in the US was governed by the Accounting 

Principles Board’s (APB) Opinion 17 Intangible Assets (APB 17) and APB 16 

Business Combinations. APB 17 required purchased intangibles to be 

capitalised and systematically amortised over the estimated life of each 

specific asset, as long as that did not exceed 40 years. APB 16 provided that 

acquisitions can be accounted for using either purchase or pooling methods. It 

states that positive goodwill arises when the fair value of net assets acquired 

are greater than the purchase cost. On the other hand, negative goodwill is 

when the fair value of the net assets acquired are less than the purchase cost. 

Any excess is be allocated as a pro rata reduction to all acquired assets (except 

in five cases) until those assets are reduced to zero, with any remaining 

goodwill treated as an extraordinary gain.  

In June 2001, FASB Statement 142 Goodwill and Other Identifiable 

Intangible Assets (SFAS 142) and SFAS 141 Business Combinations superseded 

APB 17 and APB 16, respectively. SFAS 142 required intangibles to be 

recognised based on its fair value. All Intangible Assets not specifically 

identifiable, such as internally developed intangibles and costs of internally 

developing intangibles, were recognised as an expense as incurred. SFAS 141 

requires all business combinations to be accounted for using one method, the 
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purchase method. It also specifies the post-acquisition treatment of purchased 

goodwill where purchased goodwill is tested annually for impairment.  

When US firms adopted SFAS 142 for the first time in June 2001, 

Giacomino and Ackers (2009) found a significant association between the 

magnitude of impairment write-offs, the current economic recession and 

market expectations. They suggested that managers had made large write-offs 

of unwanted goodwill because the capital market had publicised their 

expectations of poor earnings during the recession. Kilpatrick & Wilburn 

(2003) found that the switch to SFAS 141 did not make much of a ripple since 

most business combinations were already accounted for using the purchase 

method. The combinations of adopting both new standards resulted in 

financial statements being affected SFAS 142 than SFAS 141.  

 

2.3   ACCOUNTING FOR INTANGIBLE ASSETS: POST-2005 

 

In Australia in 2005 and following years, the Statement of Accounting 

Concepts (SAC) 1 and 2 remained valid while SAC 3 and 4 were replaced by 

the IASB/AASB Framework. AASB 138 became effective for annual reporting 

periods beginning on or after 1 January 2005 and aimed to promote 

comparability among Australian entities’ financial statements. Early adoption 

of this standard was not permitted. The requirements of AASB 1 First-time 

Adoption of Australian Equivalents to International Financial Reporting 
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Standards (AASB 1) required prior period information, presented as 

comparative information, to be restated as though the requirements of this 

standard had always applied.  

This differs from previous Australian requirements, where changes in 

accounting policies did not require the income statement and balance sheet of 

the preceding period to be restated. The retrospective application of AASB 138 

gave rise to a number of adjustments at the IFRS transition:  

1) derecognising internally generated brands, mastheads, publishing 

titles, customer lists and items similar in substance, since these are 

not permitted to be recognised under AASB 138;  

2) reversing any revaluations of certain identifiable Intangible Assets 

that do not represent fair value determinations with reference to an 

active market. 

The main requirements of paragraphs (a) to (k) contain in AASB 138 are 

as follows: 

a) defines an intangible asset as an identifiable non-monetary asset 

without physical substance; 

b) requires an intangible asset to be defined as such when (i) it is 

separable, that is, capable of being separated or divided from the 

entity and sold, transferred, licensed, rented or exchanged, either 

individually or together with a related contract, asset or liability or 

(ii) it arises from contractual or other legal rights, regardless of 

whether those rights are transferable or separable from the entity or 

from other rights and obligations; 

c) requires an intangible asset to be recognised only if it is probable 

that its future economic benefits will flow to the entity in question, 

and the cost of the asset can be measured reliably; 

d) requires an intangible to be measured initially at cost; 
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e) requires research expenditure (or on the research phase of an 

internal project) to be recognised as an expense when it is incurred; 

f) requires an intangible asset arising from development (or from the 

development phase of an internal project) to be recognised only if 

certain criteria are met; 

g) prohibits internally generated brands, mastheads, publishing titles, 

customer lists and items similar in substance from being recognised 

as an Intangible Assets; 

h) requires an intangible asset to be measured after initial recognition: 

at its cost less any accumulated amortisation and accumulated 

losses (cost model), or at a revalued amount, being its fair value at 

the revaluation date less any subsequent accumulated amortisation 

and accumulated impairment losses, but only where fair value can 

be determined with reference to an active market (revaluation 

model). 

i) requires an intangible asset with a finite useful life to be amortised 

over that life (such intangibles are tested for impairment if there is 

an indication that it may be impaired); 

j) prohibits the amortisation of an Intangible Assets with an indefinite 

useful life (instead, such intangibles are annually tested for 

impairment and if there is an indication that they may be impaired); 

and  

k) requires disclosure of information regarding an entity’s Intangible 

Assets.  

 

A critical analysis of (a) to (k) will be provided and discussed within each 

of the relevant Sections 2.3.1–2.3.6.  

 

2.3.1. Differences between AGAAP and IFRS Rules for Intangibles. 

As previously mentioned, there was no single Australian accounting 

standard that existed to comprehensively cover the accounting treatment of all 
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Intangible Assets (refer back to Section 2.2 and Table 2.1). From the literature 

presented in Sections 2.1 and 2.2, it certainly would appear that a greater 

proportion of corporate assets are often found to be in assets that are 

classified as intangible, and hence there might be a case for having an 

accounting standard dedicated to Intangible Assets. However, it is perhaps 

questionable that the rules applying to Intangible Assets as in paras. (a) to (d) 

are so different — and stricter — that the rules that appear to tangible assets.  

The primary differences between AASB 138 and previous AGAAP and the 

Australian standards for intangibles are discussed in the following Sections.  

 

2.3.2. Identifiable Intangible Assets: Research and Development. 

AASB 138 requires research expenditure (or on the research phase of an 

internal project) to be recognised as an expense when it is incurred, whereas 

AASB 1011 requires research to be recognised as an asset in certain 

circumstances (for example, ‘applied research’). AASB 138 also requires 

Intangible Assets arising from development (or from the development phase 

of an internal project), to be recognised only if certain criteria are met, whereas 

AASB 1011 requires development costs to be recognised as assets when such 

costs are expected to be recoverable beyond any reasonable doubt.  

The superseded AASB 1011 treated the production of R&D-associated 

costs simultaneously, whereas AASB 138 only treats development phase costs. 

However, AASB 138 stipulates rigorous criteria for testing development costs 
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before qualifying them as assets, such as firms’ intention to complete, use, or 

sell the asset, how those assets would generate future economic benefits, 

technical and financial resources to completion, and whether those resources 

could be reliably measured.  

Previously, AASB 1011 permitted the cost or revalued (fair value) carrying 

amount of R&D assets, whereas AASB 138 must be applied retrospectively. 

This means that deferred R&D costs had to be reassessed as though AASB 138 

was applied when these costs were initially assessed. If those assets now failed 

to qualify for recognition under AASB 138, they must be written down to cost. 

Under AASB 138, managers still have considerable discretion for estimating 

whether an identifiable Intangible Assets has a finite or indefinite life. If finite, 

an intangible asset is amortised over its useful life; if indefinite, it is subject to 

impairment testing. AASB 138 requires an entity to assess the useful lives of its 

Intangible Assets alongside those with finite and indefinite lives. Amortisation 

applies to those with finite lives and requires the useful lives of the intangible 

asset to be estimated. Those with indefinite lives are not systematically 

amortised, but must be assessed at least annually for possible impairment 

adjustments. Accordingly, Intangible Assets with indefinite lives have no 

foreseeable limit to the period over which they are expected to generate net 

cash flows for the entity in question. In practice, recognised-brand Intangible 

Assets are often assumed to have indefinite lives.  
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In commenting on AASB 138, paragraphs (e) and (f) the argument is that 

the nexus between the expenditure and the subsequent economic benefits is 

too uncertain to allow an asset to be recognised for statement of financial 

position purposes. Certainly, much research expenditure would not lead to 

future economic benefits. With the above being said, whilst a great deal of 

research might not lead to subsequent economic benefits, some will (indeed, 

for profit-seeking entities this is the general reason they are undertaking the 

research). To have a ‘blanket rule’ that all research must be written off as 

incurred does seem highly conservative. Interestingly, under our former 

accounting standard (AASB 1011) there was a requirement that research be 

divided into basic research and applied research, and subject to certain tests 

for deferral (that the deferred costs be expected ‘beyond reasonable doubt’ to 

be recoverable) the applied research could be deferred and carried forward as 

an asset.  

It is questionable whether mandatory expensing of all research costs 

provides better representation of financial performance and position than an 

alternative position which allows deferral subject to certain stringent tests. The 

accounting treatment for research costs does not distinguish between 

unsuccessful research and research for which future economic benefits are 

probable. Assets would be understated to the extent that research expenditure 

satisfies the definition and recognition criteria of assets but is not able to be 

reported on the statement of financial position. 
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2.3.3. Revaluations of Identifiable Intangible Assets. 

AASB 138 paragraph (h) restricts revaluing identifiable Intangible Assets 

to fair value determinations by referring to an active market. Why do we 

restrict the revaluation of Intangible Assets to situations where there is an 

‘active market’ when such restrictions are not explicitly in place for tangible 

assets post. These restrictions were not imposed under AASB 1041 and, as 

result, brand names, patents and databases, could only be capitalised if they 

met the asset recognition criteria pursuant to AASB 1015. Thus, if the 

intangible expenditure passed the asset ‘test’, upward revaluations were 

permissible, but only if all assets in the ‘class’ were also revalued. Downward 

revaluations of identifiable Intangible Assets could occur on an individual 

basis.  

The literature suggests that the AASB 138 is an attempt by Australian 

standard setters and regulators to constrain insolvent firms from using creative 

asset revaluations to secure debt borrowing (Cotter & Zimmer, 1995). Evidence 

was found where failing firms had made upward revaluations to openly signal 

negative information to the market indicating that they had liquidity problems, 

could not obtain internal financing and were attempting to seek external 

financing (Whittred & Chan, 1992). These results are also consistent and 

supported by many academics who have openly criticised the revaluation of 

internally developed Intangible Assets in Australia (Egginton, 1990; Goodwin & 
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Harris, 1991; Henderson & Goodwin, 1992) because it erodes the conservatism 

of financial reporting (Watts, 2003a, 2006c). Notwithstanding the implications 

these accounting practices have on Total Assets, for example, the empirical 

question is what would be the impact on the financial ratios used in BPM.  

 

2.3.4. Internally Generated Identifiable Intangible Assets. 

AASB 138 prohibits internally generated brands, mastheads, publishing 

titles, customer lists, and similar items from being recognised as assets. This 

prohibition is not imposed under AASB 1011 and AASB 1041. This means that 

identifiable internally generated Intangible Assets cannot be capitalised either 

because they are not capable of being identified separately, and thus cannot 

be measured reliably.  

Concerning paragraph (g), in Section 2.3.1, there does not appear to be 

adequate justification for disallowing the recognition of Intangible Assets on 

the basis that they have been internally generated. Particularly when such 

assets can subsequently be recognised by another party if there is a business 

acquisition. Internally developed intangibles, such as brand names, publishing 

titles, distribution rights, and so forth can have significant value. So prohibiting 

their recognition from corporate statements of financial position obviously has 

implications for the relevance of information being provided in statements of 

financial position (Godfrey & Koh, 2001).  
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AASB 138 stipulates that all pre-existing internally generated Intangible 

Asset balances also fail to meet the new criteria and must be derecognised. 

Furthermore, IASB applied a retrospective requirement for all firms applying 

AASB 138 for the first time to constrain those that might be tempted to place 

a legal veil over the legal definition of asset recognition (ASIC, 1999). This 

meant that any intangible asset recognised or revalued using AGAAP rules that 

subsequently failed the new restrictive IFRS rules for IA had to be written off 

against operating income during the transition period (2004–05).  

Empirical evidence 

Research into the expected impact of AASB 138 during the transition 

period, 2004-2005, was that billions of dollars of firm value would be written 

off the balance sheet (Tabakoff, 1999; West, 2004). If this is the case for 

intangible-intensive firms would the application of AASB 138 “tease out” 

failing firms that had voluntarily capitalised costs related to intangible activities 

(and purchased goodwill) as identifiable Intangible Assets. Franzen et al. (2007) 

found that there is asymmetry in the capitalisation of intangibles as assets, 

internally generated Intangible Assets and predicting bankruptcy using 

accounting-based models. Jones (2011), found that failing firms capitalised 

intangible assets more aggressively than non-failed firms over the 16-year 

sample period, but particularly over the five-year period leading up to firm 

failure. In drawing on the accounting choice literature, he found that 

managers’ propensity to capitalise intangible assets has a strong statistical 
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association with earnings management proxies, particularly among failing 

firms. He concluded that voluntary capitalisation of intangibles has strong 

discriminating and predictive power in a firm failure model.  

To date no study has considered applying the early BPM to Australian 

data to test the effect of non-restrictive accounting practices for intangibles on 

various aspects of these models. 

 

2.3.5. Goodwill. 

AASB 3 Business Combinations replaced AASB 1013 and AASB 1015 on 1 

January 2005 retaining much the same recognition and measurement criteria 

in AASB 1013. The only noted difference to AASB 1013 is the reference to and 

inclusion of contingent liabilities. Under AASB 3, goodwill is now measured as 

the excess cost of the business combination over the acquirer’s interest in the 

net fair value of identifiable assets and liabilities and contingent liabilities. Net, 

in this case, means that any deferred tax liability that arises between the 

acquired firms’ book value of assets and liabilities and their fair value cannot 

be recognised because it is a residual amount and would increase the carrying 

amount of goodwill. Intangible Assets for which there is an active market can 

be carried at fair value (AASB 3, para. 64). There is a rebuttable presumption 

that the useful life of an intangible asset does not exceed 20 years (AASB 3, 

para. 64). Annual impairment tests are required for those with lives longer than 

20 years. 
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The main differences between AASB 1013 and AASB 3 are the 

replacement of the 20-year maximum period of goodwill amortisation with 

annual impairment testing (see Section 2.3.6). Goodwill is now allocated to 

CGUs. Research has identified a number of issues with these differences, such 

as the separate identification of goodwill from the CGUs to calculate the 

recoverable amount and the determination of the CGUs’ identifiable assets’ 

fair value that comprised brand names, trademarks, mastheads and copyrights 

(Wines et al., 2007).  

Another issue is the introduction of alternative valuation methods to 

determine fair value and discount future cash flows, which was not available 

under AASB 1013. Academics still believe managers will have too much 

discretion and this has the potential to lead to creative accounting with regard 

to impairment testing (Finch, 2005; Wines, Dagwell, & Windsor, 2007).  

 

2.3.6. Impairment Testing: Identifiable Intangible Assets and Goodwill. 

Identifiable Intangible Assets 

There is also the conservative requirement not stated in AASB 138, 

paragraphs (i) and (j) that stipulates that once an intangible asset has been the 

subject of an impairment loss then it cannot be reinstated even if information 

becomes known to suggest that future economic benefits are deemed to be 

probable. This is not consistent with the requirements for tangible assets 

wherein tangible assets can be reinstated and it is also not consistent with the 
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recommendations of the AASB Framework. It would appear that the regulators 

have provided limited justification for these differences. 

Goodwill 

For the purpose of impairment testing, AASB 136, para. 8 required that 

goodwill acquired in a business acquisition must be allocated to each of the 

acquirer’s CGUs, or groups of CGUs, that are expected to benefit from the 

combination, irrespective of whether the acquirer’s other assets or liabilities 

are assigned to those units or groups of units (Dagwell, Wines, & Lambert, 

2012). Australian researchers also found that when firms first adopted AASB 

136,they reported similar large impairment write-downs (Goodwin & Ahmed, 

2006). Managers were found to comply with AASB 136’s minimum regulatory 

disclosure requirements, but did not offer additional disclosure on why 

managers had made such decisions (Finch, 2005).  

For this reason, researchers have argued that if non-restrictive options 

become available under AASB 136 that were not available under AASB 1010, 

managers might take this option to use creative accounting to test goodwill 

for impairment (Finch, 2005; Wines et al., 2007). One implication for external 

users is that information concerning goodwill assets might now be more 

ambiguous and subjective and thus less value relevant. A second implication is 

the added pressure on auditors to determine verifiable evidence of managers 

using creative reporting practices and estimates to test goodwill for 

impairment. 
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Several researchers found compelling evidence indicating that firms such 

as One.Tel, HIH, Burns Philp and ABC Learning Centres had engaged in 

aggressive creative accounting practices for Intangible Assets to inflate their 

TA and thus mislead stakeholders (Margret, 2005; McRobert, 2009; Mulford & 

Comiskey, 2002). Austin (2007) provided two other prime examples of firms 

engaging in creative accounting to impair goodwill. In the first example, The 

Warehouse Group Limited (WHS)15 paid $114 million for the equity in its 

Australian subsidiary (the fair value of the net assets was $36.2 million and the 

fair value of the goodwill was $77.8 million). This sum was systematically 

amortised until 2005, when the remaining goodwill was tested for impairment. 

The Warehouse’s Australian operations of its subsidiaries had fared badly; as a 

consequence, the remaining balance of the unamortised goodwill ($22.1 

million) was impaired. This impairment expense was taken as a direct reduction 

of the subsidiary’s income in 2005 affecting WHS’s group income. In 2006, the 

subsidiary was sold. WHS was delisted on June 12, 2012 due to low levels of 

liquidity and ASX and compliance costs (Investogain Ltd, 2012). 

                                                

15
 The Warehouse Group Limited (WHS) is one of New Zealand's largest retailers and 

comprised 85 Warehouse NZ stores and 43 Warehouse Stationery stores with departments, 

including apparel, entertainment and technology, music, sporting, gardening, grocery, and 

many others (Investogain Ltd, 2012).  
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In the second example, Telecom acquired AAPT Limited (AAPT) in 2001 

for approximately $2.2 billion, which included a payment for goodwill of about 

$1.8 billion. Telecom subsequently amortised this goodwill until 2006, when 

the remaining goodwill ($844 million) was impaired. A further $447 million was 

impaired against the other assets of the subsidiary and Telecom’s 2006 income 

was affected by the total impairment of $1.29 billion (Investogain Ltd, 2012; 

FinAnalysis, 2012). In the third example, after the collapse of ABC Learning 

Centres’, evidence indicated that managers had overvalued the acquisition of 

Busy Bees, and hence, purchased goodwill by $170 million (McRobert, 2009). 

This supports the overpayment hypothesis put forward by Bugeja and Gallery 

(2006).  

AbuGhazaleh, Al-Hares, and Roberts (2011) provides empirical evidence 

on the determinants of goodwill write-offs recorded on transition to IFRS 3 in 

the United Kingdom (U.K.) context. They found that managers had used their 

discretion in the reporting of goodwill impairments and made write-offs that 

were associated with recent CEO changes, income smoothing, and “big bath” 

reporting behaviours. However, they suggested that these results might 

indicate that goodwill impairments are strongly associated with effective 

governance mechanisms. The managers of these firms in the sample might 

have exercised their accounting discretion to convey the firms’ private 

information about the underlying performance of the firm rather than acting 

opportunistically.  
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There is also the conservative requirement not stated in AASB 138 

paragraphs (i) and (j) that stipulates that once an intangible asset has been the 

subject of an impairment loss then it cannot be reinstated even if information 

becomes known to suggest that future economic benefits are deemed to be 

probable. This is not consistent with the requirements for tangible assets 

wherein tangible assets can be reinstated and it is also not consistent with the 

recommendations of the AASB Framework. It would appear that the regulators 

have provided limited justification for these differences. 

Disclosure  

Finally, in terms of AASB 138, paragraph (k), there is still some that 

believe the disclosure requirements for intangibles is not sufficient. For 

example, Lev’s (2004) articulates his view on disclosure requirements as:  

At the very least, companies should break out the 

amounts spent on intangibles and disclose them to 

the markets. More fundamentally, executives should 

start thinking of intangibles not as costs but as assets, 

so that they are recognised as investments whose 

returns are identified and monitored (p.115). 

 

Given the empirical evidence provided above, this study question 

whether restricting the flexible rules for intangibles would have improved the 

predictive ability of financial ratios with respect to bankrjuptcy? It remains 

contestable as to the robustness of existing BPM in detecting CEO accounting 

policy choices to capitalise Intangible Assets or overvalue corporate 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

65 

 

acquisitions in a regulatory environment that allows so much discretion. As 

such, a BPM that distinguishes failing firms from non-failing firms or others 

simply at risk of bankruptcy is valuable but one that also considers CEOs’ use 

of non-restrictive accounting policies, would be even more valuable. For such a 

model to exist would be especially important to international standard setters, 

government regulators given the increase in the number of IFRS with fair value 

orientation.  

 

2.4   EFFECT OF THE INTERNATIONAL FINANCIAL REPORTING STANDARDS 

RULES FOR INTANGIBLE ASSETS 

 

On first-time adoption of AASB 138, AASB 3 and AASB 136, firms were 

required to make certain transitional adjustments in their 2004-05 financial 

statements. Early research indicated that many managers expected that these 

adjustments would negatively affect the firms’ accounting numbers contained 

within their financial statements (Chalmers et al., 2008; Lantto & Sahlstrom, 

2009). 

It has long been contested whether conventional financial accounting 

data (generated by AGAAP procedures) is relevant for projecting businesses’ 

likely future financial results (Margret, 2005). Further, bankruptcy prediction 

modellers have, for some time, been uneasy about the variability and 

unreliability of AGAAP data when testing an entity’s financial capacity to be in 
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business and to continue in business (Clarke & Dean, 2001). The point of 

contention for some is that income statements and balance sheets are flawed 

because of accrual allocations and creative accounting practices used by failed 

firms’ managers (Sharma, 1996; Thomas, 1969). A review of publicly listed 

Australian firms found that shareholders were misled by how firms treated 

certain Intangible Assets as abnormal items and made unsubstantiated upward 

revaluations (ASIC, 1998; McCahey, 1999a). Motivated by evidence provided in 

these reports, this present study investigated whether bankrupt and 

non-bankrupt firms reported different magnitude of capitalised intangibles 

and goodwill, and whether this was driven by firm-status (failed or non-failed). 

This was achieved using non-restrictive (AGAAP) data, simulating two versions 

of IFRS restrictive rules for Intangible Assets, goodwill and impairment testing 

and applying them to two BPM: the Altman (1968) MDA model and the 

Zavgren (1983) logit model.  

 

2.5   METHODS TO RECALCULATE AGAAP TO SIMULATE IFRS RULES FOR 

INTANGIBLE ASSETS: AASB 138, AASB 3, AND AASB 136 

 

Based on prior research, this Section outlines the basic information 

needed to understand the hypotheses proposed in Chapter 4. Three types of 

data were used and derived using different methods, termed ‘datasets’. These 

were proposed to simulate the transitional adjustments ‘as-if’ (Smith, Percy & 

Richardson, 2001) AASB 138, AASB 3 and AASB 136 rules were applied 
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retrospectively. (Refer to Chapter 5 for a full and detailed discussion of the 

various recalculation methods used in this study). The justification of the 

recalculation datasets is based on Altman, Haldeman, and Narayanan (1977, p. 

30) who states the following:  

[A]ny new model should be as relevant to the 

population to which it will eventually be applied; 

current as possible with respect to the temporal nature 

of the data; and not only relevant to past failures, but 

to the data that will appear in the future. 

 

Datasets were devised using previous research methods from the value-

relevance and bankruptcy prediction literature (Franzen et al., 2007; Percy, 

2000). The datasets were used to restate the data and test whether managers 

of failed firms misused the accounting practices for intangibles to mask 

underlying declining performance issues (Altman et al., 1977; Jaafar & Clift, 

2010; Jones, 2011). Similarly, in this study, the purpose of such recalculation 

datasets was to help expose certain types of data manipulation made by 

managers, and their effect on the ability of financial ratios to predict 

bankruptcy. The three datasets are discussed in the following Sections.  

 

2.5.1. Dataset 1: Unadjusted AGAAP Data. 

The first dataset (S1) used the complete dataset extracted from annual 

reports prepared using AGAAP rules of bankrupt firms. AGAAP data for S1 

contained TA comprising two distinct categories: tangible and Intangible 
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Assets. Tangible assets are physical assets and are subject to specific 

accounting standards: AASB 1015/AAS21, AASB 1021/AAS4 and, AASB 

1010/AAS10 (which were incorporated within the new AASB 1041/AAS towards 

the end of the pre-2005 period) (See Table 2.1 on page 30.)  

The second category of Intangible Assets had two sub-categories. The 

first category included those intangibles subject to specific accounting 

standards (regulated by the Australian Corporations Act 2001 (Australian 

Securities and Investments Commission. (ASIC), 2001)): R&D (AASB 1011/AAS 

13); and AASB 1013/AAS 18. However, purchased goodwill being an 

unidentifiable intangible assets was covered by the non-binding professional 

standard AAS 18 from 1984 and the mandatory AASB 1013 from 1988 (for 

firms with a 30 June year end the standard first applied for the 1988 financial 

year).. The second sub-category is expenditure on intangibles that are not 

subject to specific standards; hence, these are known as unregulated. These 

intangibles were subsequently classified as internally generated Intangible 

Assets, including patents, copyrights, licences, media mastheads, trademarks, 

and brands. The problem with these types of ‘Intangible Assets’ and not 

having a specific accounting standard meant they were treated the same as if 

they were ‘tangible assets’.  

The difference between regulated and unregulated accounting standards 

is the degree of discretion available to managers. Managers have the least 

discretion in how and where these assets are reported when standards are 
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regulated and the most discretion when standards are not regulated. 

Therefore, for the sample of bankrupt firms identified as having inflated their 

reported profits and Total Assets, this study presumed that these firms 

achieved that inflation using the following accounting practices for Intangible 

Assets and goodwill: 

 capitalised the costs of intangible investments, 

 deferred amortisation expenses over maximum periods (or not at 

all), 

 made upward revaluations of pre-existing intangibles, such as 

trademarks (Margret, 2005; McCahey, 1999a), and  

 overvalued the fair value of acquired firms’ identifiable net assets, 

such as ABC Learning Centres’ $170 million overestimate of Busy 

Bees’ value (CPA Australia, 2010). 

 

2.5.2. Dataset 2: AGAAP Data Restated using AASB 138, AASB 3 and AASB 

136. 

The second dataset (S2) was more complex than S1, since it involved two 

separate hypothetical recalculations of AGAAP data using AASB 138, AASB 3, 

and AASB 136. Therefore, all intangibles that fit the descriptions in (1) to (3) 

above were retested using AASB 138’s provisions that they would fail to qualify 

as assets and be deemed as expenses. Consequently, the adjustment required 

the removal of each class of intangible asset from Total Assets by recording a 

credit against Total Assets and a debit (expense) against the operating profit 

for each fiscal year the firm had reported these types of intangible asset.  
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In the case of firms that had reported acquired goodwill, as in (4) above, 

this was retested pursuant to the new impairment rules in AASB 3 and AASB 

136. The difference between the carrying amount of goodwill equalled its 

recoverable amount; the entire balance of goodwill was then written down to 

zero (Goodwin, Ahmed, & Heaney, 2008, p. 96).  

Following prior empirical evidence, S2 adjustments were based on a 

number of assumptions:  

(1) the removal of capitalised intangibles occurred because, based 

on prior evidence, ‘failed firms had used accounting 

irregularities to inflate Total Assets, and hence reported profits, 

to conceal their true state of affairs’ (Margret, 2005; McCahey, 

1999a). As a result, these intangibles would no doubt fail to 

qualify for asset recognition under AASB 138’s provisions;  

(2) failed firms had ‘creatively’ overvalued goodwill, as ABC 

Learning Centre did in their $170 million overestimation of 

Busy Bees (CPA Australia, 2010).  

(3) failed firms had chosen to defer goodwill amortisation over the 

maximum 20-year period (Austin, 2007). Hence, pursuant to 

the new impairment rules in AASB 3 and AASB 136, the 

difference between the carrying amount of goodwill and its 

recoverable amount resulted in all goodwill being written 

down to zero (Goodwin et al., 2008, p. 96).  

 

Therefore, the recalculation adjustments required for S2 involved 

derecognising identified capitalised Intangible Assets from Total Assets against 

the current operating profit for each year that data was available. Each 

transaction was considered, as was the presence of a tax effect. The tax rate 

used in this study is based on the effective tax rate (ETR) used in the Constable 
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and Woodliff (1994) study. The impairment of goodwill and full expensing of 

goodwill amortisation is tax exempt pursuant to Australian taxation laws. 

Following Constable and Woodliff (1994) firms that made a taxable loss were 

assigned an ETR with a lower limit of zero. They explained that this 

tax-assigning method removed the ambiguity of a positive ETR caused by 

situations where a taxable benefit was divided by a negative accounting 

income (-ve/-ve).  

All adjustments resulted in tax effects. This study made two assumptions 

related to the potential tax effects of the adjustment process. Firstly, it 

assumed that bankrupt firms chose to capitalise IA for tax purposes. Secondly, 

it assumed there was no tax effect for firms with negative net income. At the 

end of each reporting period, current tax liabilities were netted off against 

current tax assets.  

The final step in the process was to use the adjusted S1 data, now called 

S2, and reconstruct the financial ratios for both the Altman (1968) and the 

Zavgren (1983) BPM. 

 

2.5.3. Dataset 3: AGAAP Data restated using AASB 138 Only. 

The third dataset (S3) entailed a slight variation of the adjustments made 

in S2. The S1 data was recalculated by derecognising those Intangible Assets 

identified as failing the AASB 138 criteria, (as in S2) but this time the carrying 

amount of goodwill was not impaired. This premise was based on a less 
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pessimistic view that not all bankrupt firms had overvalued goodwill and that 

firms had been amortising goodwill in line with the standards. The second 

reason for retaining goodwill within S3 was to facilitate a comparative 

examination of Total Assets between the two extremes, with all selective 

capitalised Intangible Assets (as in S1) and without all selective capitalised 

Intangible Assets (as in S2). S3 assumed that the carrying amount of goodwill 

was estimated to equate its recoverable amount of the CGUs, and thus was not 

written down to zero. Again, all capitalised intangible asset adjustments were 

treated for tax purposes. Subsequent adjustments were offset against the 

current tax liability account because the previous tax expense was based on 

the original profit after tax and before capitalised Intangible Assets were 

expensed. The final step was to apply S3 data to remodel the financial ratios, 

which were then re-entered into both the Altman (1968) and Zavgren (1983) 

BPM. 

It must be noted here that the methods used to recalculate Total Assets 

and the related ‘double-entry’ adjustments such as the expense and tax effect 

(if required by the Australian Taxation Office) will lead to a smaller 

denominator and either a small decrease or no adjustment to the numerators. 

Consequently, it would be expected that the result of each ratio should be 

larger with these deductions than without them since larger ratios lead to 

larger Z-scores, and hence show characteristics of a ‘non-bankrupt’ firm. So 

ceteris paribus, we would expect more ‘non-bankrupt’ classifications for S2 and 
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S3 calculations than for S1— and for both groups of firms, bankrupt as well as 

non-bankrupt.  

 

2.6   CHAPTER SUMMARY 

 

Chapter 2 discussed the role of accounting standards in the context of 

creative asset management and the institutional background that gave rise to 

the subsequent curtailment of non-restrictive rules for intangibles. Also 

discussed were the major differences between accounting standards that have 

legislative backing and those that were not. Prior to IFRS in 2005, accounting 

for R&D was subject to a specific Accounting Standard, whereas purchased 

goodwill was covered by the non-binding professional standard AAS 18 from 

1984 and the mandatory AASB 1013 from 1988 (for firms with a 30 June year 

end the standard first applied for the 1988 financial year). All other identifiable 

Intangible Assets and internally generated Intangible Assets were governed by 

the AGAAP. An analysis of background literature on accounting practices for 

intangibles in the pre-2005 and post-2005 periods highlighted the concerns of 

financial accounting researchers and government regulators regarding the 

variation in accounting information between accounting practices for 

intangibles in Australia and the US. This pointed to the need for: (1) an 

assessment of relevant recalculation methods, and (2) the identification of 

datasets to simulate the restrictive IFRS rules for intangibles and goodwill for 

application in the study.  
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The next chapter reviews the bankruptcy prediction literature in light of 

the worldwide IFRS adoption in 2005. The review focuses on how the 

subsequent curtailment of non-restrictive accounting practices for intangibles 

was expected to affect accounting numbers used in the bankruptcy prediction 

for Australian firms. The chapter then reviews literature pertaining to the three 

areas expected to be affected by the switch to restricted accounting practices 

for intangibles: Total Assets, financial ratios, and BPM outcomes. 

The next chapter also provides a review of the bankruptcy prediction 

literature relevant to the study in two areas. (1) The two BPM of interest: the 

Altman (1968) MDA model and the Zavgren (1983) logit model that specifically 

address the literature that suggests managers can creatively account for 

intangibles within the confines of AGAAP. (2) The literature pertaining to failed 

firms’ managers who engaged in reporting manipulations. The second area 

reviews the literature pertinent to the two BPM of interest, the use of modelled 

financial ratios used in BPM concentrating on Total Assets and Intangible 

Assets. This is followed by a discussion of types of transactions used by 

particular firms under financial distress including One.Tel, Pan Pharmaceuticals, 

and Burns Philp. The final Section discusses the research method issues 

relating to BPM including multicollinearity, data selection and sampling biases 

and measurement procedures, and finally data measurement problems such as 

missing values and extreme values.  
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Chapter 3: Literature Review 

 

 

This chapter reviews the bankruptcy prediction literature relevant to 

Chapter 2’s study. It initially discusses the bankruptcy prediction models (BPM) 

devised by Altman (1968) (the MDA model) and Zavgren (1983) (the logit 

model) that will be used in this study. It examines the use of financial ratios in 

BPM and discusses the influence of non-restrictive and restrictive rules for 

intangibles on Total Assets in relation to removing certain types of intangibles. 

It then considers research method issues relating to BPM, such as sample 

selection biases and data measurement problems. 

 

3.1  BANKRUPTCY PREDICTION MODELS 

 

Continuing interest in BPM is understandable, as a firm’s collapse has 

unpleasant consequences for its shareholders, employees and other 

stakeholders, nationally and internationally. Major accounting scandals 

associated with the collapse of WorldCom and Enron corporations in the US 

and One.Tel, HIH Insurance, and ABC Learning Centres in Australia have 
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highlighted the dangers of ignoring accounting irregularities that arise when 

firms fail and global stakeholders suffer economic losses. 

Understanding bankruptcy in a global marketplace presents an 

enormous theoretical challenge: it is easy to understand why researchers have 

not been able to produce a BPM capable of capturing today’s ever-changing 

accounting environment. The implications of failure prediction models derived 

using US data and applied elsewhere are expected to provide new insights into 

the ability of financial statements’ information to predict bankruptcy.  

One area that has received less attention is the effect of the new 

restrictive IFRS rules for Intangible Assets on the predictive ability of financial 

ratios. Most of the bankruptcy prediction research comes from the US, and 

thus principally focuses on US data.16 This has drawn criticism from others 

since these studies fail to consider non-restrictive accounting methods for 

intangibles in regulatory environments other than the US (Percy & Stokes, 

1992). The current author agrees with the sentiments expressed by Percy and 

Stokes (1992) and other researchers.  

Accounting plays a pivotal role in answering two questions: the legal 

question of whether a firm is insolvent, and valuations assigned to its assets 

                                                

16
 These include prominent research undertaken by Abdel-Khalik (1993); Altman (1968, 1976); 

Beaver (1966); Beaver et al. (2005); Hossari (2007); Schwartz (1982); Zavgren (1983). 
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and liabilities, and the economic question of whether the firm should fail and 

its assets are redeployed. US and United Kingdom (UK) evidence reveals a 

disconcerting indeterminacy in these processes: the probability that a firm will 

fail significantly affects the valuations assigned to its assets and liabilities; 

however, at the same time, that valuation determines the probability of failure 

(Meeks & Meeks, 2009).  

To address this shortcoming, this study applies Australian data to two 

high-profile US-developed BPM, the Altman (1968) and the Zavgren (1983), to 

investigate the effect of non-restrictive and restrictive accounting rules for 

Intangible Assets on the predictive ability of each financial ratio.  

The models are chosen for the following reasons. Altman’s (1968) model 

is the most cited BPM, it has been successfully applied to the many different 

regulatory environments, and diverse contexts (see Section 3.1.1). For example, 

it has been applied internationally (Altman, 1984b) in countries that have very 

different regulatory environment from which the model was developed, such 

as Australia (Castagna & Matolcsy, 1981). It has also been widely used across 

diverse industries, such as hospitals (Almwajeh, 2004; Jennings, 2005), service 

(Hanson, 2003); and airlines (Kroeze, 2005). The Altman model has even been 

recommended as an analytical tool in the formation of an opinion about a 

going concern (Constable & Woodliff, 1994). 

 Although Zavgren’s (1968) model has not been as popular, her study did 

establish the logistic regression (logit) model as the “new age” statistical 
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technique for prediction purposes (see Section 3.1.2). The logit model has 

grown in popularity because of its ability to address the statistical problems 

associated with financial accounting data. Financial accounting data has been 

criticised heavily for many years because it violates the statistical assumption 

of normality due to its variability and unreliability (Dean and Clarke, 2001, 

p.169).  

Finally, both BPM have yet to be used to test the serviceability of pre- 

and post IFRS generally accepted accounting data as a bona fide indicator of 

an entity’s financial state. This is especially poignant since the major collapses 

in Australia and the US that were implicated in accounting irregularities with 

regard to intangibles.  

 

3.1.1. Altman’s (1968) Multiple Discriminant Analysis. 

The MDA was first pioneered by Altman (1968) in modelling bankruptcy 

prediction. In his 1968 study, Altman’s (1968) sample comprised 33-paired 

bankrupt and non-bankrupt-manufacturing firms randomly selected from a 

sample stratified by asset size. Financial statements for 1946-65 for both 

firm-groups were used to formulate five accrual-based ratios for which no cash 

flow variables were included. The final discriminant function has been 

replicated extensively worldwide, and is as follows:  

 

Z overall index=.012X1 + .014X2 +. 33X3 + .006X4 + .99X5 
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Where X1 is working capital/Total Assets (WC/TA), X2 is retained 

earnings/Total Assets (RE/TA), X3 is Earnings before Interest and Tax/Total 

Assets (EBIT/TA), X4 is Market Value of Equity/Book Value of Total Liabilities 

(MVE/BVTL) and X5 is sales/Total Assets (S/TA). The MDA computed the 

discriminant coefficients that, at the time, produced positive coefficients for 

each one of the five ratios in Altman’s (1968) model. (See Table 5.5 for the 

Altman’s (1968) model including coefficients, and ratios reproduced in Excel.) 

This meant that if the summation of each ratio multiplied by their respective 

positive coefficient identified them as having a greater potential for failure, the 

firm’s individual Z-score would be lower. The discriminant coefficients are not 

interpretable on their own—only the ratios of the discriminant coefficients are 

unique (Zavgren, 1983, p. 15).  

In selecting the cut-off scores for his model, Altman (1968) considered 

the cost of Type I and Type II errors (defined below) and prior failure 

probabilities. The basic definition of a Type I error is where a BPM predicts a 

firm to be safe (e.g. non-failed), but it is observed to fail; a Type II error is 

where the model predicts a firm to fail, but it is observed to be non-failed 

(Altman, 2001). In the original estimation sample, Altman’s (1968) model Type I 

and Type II errors were only 6% and 3%, respectively. Beaver’s (1966) was 22% 

and 5% on one ratio. Using data for two years prior to bankruptcy, a second 

classification produced increased errors of 28% for Type I and 6% for Type II.  
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The accuracy of Altman’s (1968) multivariate model was superior to 

Beaver’s univariate model for data samples one year prior to bankruptcy, but 

performed badly for data taken two to five years prior to bankruptcy, where 

Beaver was able to predict bankruptcy more accurately. Overall, predictive 

accuracy was evaluated in the three earlier years (making five years in total) as 

51%, 71% and 64% respectively. Reduced accuracy of group classification was 

purported to be ‘understandable since impending bankruptcy is remote and 

the indications are less clear’ (Altman, 1968, p. 576). Moreover, bankrupt firms 

this far from bankruptcy should be trading like their ‘healthy’ competitors 

within the same industry; if not, they should have sufficient time and resources 

to implement turnaround strategies (Sheppard, 1994b; Sheppard, 1995).  

Altman’s (1968) claimed that ‘when new companies are classified using 

his model, the nature of the model is predictive’ (Altman, 1968, p. 599). 

Perhaps this is why Altman’s (1968) model has been the most cited BPM in the 

literature by academics, analysts, auditors and investors (Altman, 1993). The 

Altman (1968) model provided impetus for the numerous studies that applied 

it to regulatory environments outside the US (Altman, 1984a).  

Elam’s (1975) study applied 28 ratios and the MDA statistical technique 

model to test whether lease capitalisation improved the predictability of 

bankruptcy. Elam used the proposed new lease standard, simulated their 

capitalisation as an asset, and concluded that the model did not improve 

bankruptcy prediction. Altman (1976) provided some important comments 
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that, to date, have not been considered in subsequent studies. These were: (i) 

that Elam’s study had not failed to investigate rigorously the relative use of 

leases by failed and non-failed firms, and (ii) that it had not ignored several 

proven new ratios. Other research has found that firms capitalised leases as a 

result of SFAS No. 13 for different reasons, such as to avoid violation of debt 

covenants, or to mask their financial difficulties (El-Gazzar, 1993; Lawrence & 

Bear, 1986).  

McNamara, Cocks and Hamilton (1988) constructed an MDA model 

using data from 107 private firms in Australia that failed between 1980 and 

1983. The six-ratio MDA model was successful in predicting 85% of bankrupt 

firms correctly. Cybinski (1995) applied the data from McNamara et al.’s (1988) 

study to a MDA and a logit model using continuous predictors according to 

the models’ original specifications. Both models were then re-examined using 

a step function and categorical predictors and compared to determine which 

methods resulted in less information loss. Cybinski (1995) achieved a higher 

overall accuracy than McNamara et al.’s (1988) findings for both the estimation 

and holdout samples. She concluded that both models are unreliable for 

prediction purposes because the models contain too much ‘noise’ (1995, p. 

28). 

Cheung and Levy (1998) used six different industries and applied 

simultaneous equations to consider the inter-industry effect on bankruptcy 

rates in Australia. Their empirical findings suggested that bankruptcy rates 
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from the previous year, other industries, and global and Australian economic 

conditions are important determinants of business failures. Of the 

microeconomic and macroeconomic variables included in the study, they 

found that government spending had a significant negative effect on 

bankruptcy rates. Furthermore, they found that bankruptcy in one industry 

could inflict a ‘domino’ effect on other industries.  

Houghton and Woodliff’s (1998) Australian bankruptcy prediction study 

was markedly different from others. Its purpose was to determine whether an 

MDA using accounting ratios achieved higher prediction accuracy than the 

human information-processing concept from the Brunswik Lens Model (BLM). 

The study employed bankers, accounting students, and a composite17 judge 

who all attempted to interpret five ratios over a three-year period to 

determine which of the 48 sampled Australian firms’ faced bankruptcy. The 

discriminant model outperformed the BLM in all areas. The bankers, 

accounting students, and composite judge could not interpret accurately the 

interrelationships between the ratios. 

Ganesalingam and Kumar (2001) analysed the financial accounting data 

of 29 failed Australian firms against 46 successful firms from 1986 to 1991 to 

                                                

17
  The composite judge is made up of the majority vote (failure/non-failure) of each of the 

groups of subjects for each of the 48 cases. For the failure/non-failure task, both the banker 

and student groups had the same composite judge. 
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construct ten financial ratios to test four different statistical techniques: 

principal components analysis, factor analysis, MDA and cluster analysis. 

Testing whether firms were potential investment opportunities, they found 

that investors could hedge a portfolio by selecting clusters of firms by offering 

the best return; that the portfolio would be ‘resilient to change’. It was not 

clear which variable was supposed to capture and measure firms’ resilience to 

change, nor which changes were being measured. 

One academic has conducted numerous studies have investigated 

various reasons why the perfect BPM remains elusive (Hossari, 2009a, 2009b, 

2012; Hossari & Rahman, 2005; Hossari, Rahman, & Ratnatunga, 2007). His 

studies covered aspects such as most popular ratio rankings and research 

method issues concerning sampling controversies and industry effects. In his 

later studies, he concluded that the non-restrictive static MDA model is flawed 

because managers can influence accounting numbers used to calculate 

financial ratios (Hossari, 2007, p. 11). He used a complex set of six different 

equations for each year before firm failure. The data were examined using 

both forward and backward stepwise statistical procedures to eliminate any 

unnecessary financial ratios that did not contribute to the predictive power of 

the model. Overall, the result indicated that the dynamic could outperform 

(86.83%, Type I error=18.58%) the static model during 1996 and 2001 (69.35%, 

Type I error=42.7%).  
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The Altman (1968) model has been applied to an array of different 

scenarios, including distressed debt investing, turnaround management and 

other advisory capacities and legal issues. With respect to the discipline of 

turnaround management, predictive models can be used to assist managing 

distressed firms to facilitate their return to financial health (Poston, Harmon, & 

Gramlich, 1994; Sheppard & Chowdhury, 2005). Regardless of the research 

topic, the most important aspect of Altman’s (1968) model is his emphasis on 

the importance of asset size—especially those of large corporations that 

experience financial difficulty—because it necessitates carefully selecting the 

predictive variables (e.g. the ratios). In this regard, the importance of asset size 

has significant implications when applying Altman’s (1968) model to other 

regulatory environments, such as the UK, Europe and Australia (Altman 

(1984b). However, the recent worldwide adoption of IFRS and standard setters’ 

efforts to constrain flexible reporting rules for Intangible Assets inspired 

debate among international accounting communities (Chalmers & Godfrey, 

2006; Cheung, Evans, & Wright, 2008; Lonergan, 2007).  

The present study examined capitalisation practices of intangibles and 

their effect on Altman’s (1968) model, which the literature has not previously 

considered. It was conducted in the Australian reporting environment, where 

managers have had considerable discretion for capitalising a range of 

intangibles over an extended period. 
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The next Section discusses another pioneering bankruptcy prediction 

study that used the logit as an alternative to Altman’s (1968) MDA.  

 

3.1.2. Zavgren’s (1983) Logistic Regression Model. 

Inspired to overcome the limitations of Altman’s (1968) MDA, Zavgren 

(1983)and Ohlson (1980) encapsulated an up-to-date survey of previous 

bankruptcy prediction research. Zavgren (1983, 1985) employed probit, logit 

and MDA models to analyse 90 (45 bankrupt and 45 non-bankrupt) US 

manufacturing firms. The model equation is written as:- 

 

P=β0+ β1X1 + β2X2 + . . . . . . + β7X7  

 

Where P is the probability index, β0 is the intercept term, βi is the 

coefficient for financial ratio I, and Xi is the ith financial ratio. The numerical 

values for the intercept term and coefficients of the seven financial ratios 

appear in Table 5.3 and Table 5.4 (See Table 5. for the computations required 

to generate the ratios in the Zavgren (1983) model, and are reproduced in 

Excel.) For a given firm whose data are to be analysed, the multiplication of 

each of its seven financial ratios by 100 and by the respective coefficient for 

the ratio and the addition of these products to the intercept term result in a 

probability index for that firm. If the resulting probability index is P, the 
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probability of failure equals 1/1+e-B. where e is the base of natural logarithms. 

18 

The main difference between Zavgren’s (1983) logit and Altman’s (1968) 

MDA models is that the former has a risk of bankruptcy score, whereas the 

latter uses a Z-score. Furthermore, Altman’s (1968) ratios can be directly 

translated into a propensity to fail index, whereas each ratio has a complex 

relationship between itself and the estimated risk of failure. This is largely 

because a logarithmic transformation is used to convert the ratio to a log odds 

value: exp(β). Similar to regression analysis, a slope coefficient is obtained for 

each of Zavgren’s (1983) ratios, with some being positive and some negative 

(Altman’s (1968) coefficients are consistently all positive). Each ratio is 

multiplied by these coefficients, which are subsequently value summed to 

derive the model-estimated bankruptcy risk. Hence, the relationship between 

the ratios and the estimate of bankruptcy is not direct in Zavgren’s (1983) 

model. Zavgren (1983) also addressed the problem of the small sample size in 

her study, which restricted the availability of data to accommodate validations 

on a holdout sample. The second problem Zavgren (1983) addressed was as 

follows:  

                                                

18
 This is also known as the exponential function, ‘e’ function, which can be computed using a 

normal calculator that provides.  
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[T]he usefulness of the data base is limited by 

accounting alternatives which are in use. For example, 

the various depreciation methods would alter the 

values of some ratios, which may affect the predictive 

ability of the models. Accounting changes would also 

affect the value of ratios and such, changes as well as 

the changes in the environment would affect the 

stability of the relationship among ratios. (p. 31) 

 

This is consistent with the reasons stated by Beaver (1966) that ‘assets 

size alters the relationship between ratios and failure’ (p. 74). These two issues 

may seem unrelated, but they both refer to problems that arise when dealing 

with Total Assets in modelling bankruptcy. That is, the differences in the 

magnitude of Total Assets reported by small and large firms, failed and non-

failed firms and different industries must be considered because of differences 

in how firms account for their assets. 

Barniv (1990) investigated the effects that different accounting 

procedures had on classification accuracy by using a sample of 105 firms from 

the property-liability insurance (PLI) industry that had failed between 1975 and 

1987. Each firm was matched to a randomly selected firm based on industry, 

size (measured by TA) and available years of financial data (1975-83 and 

1984-85). Barniv compared the usefulness of three different accounting 

procedures for the prediction of insolvency in the PLI industry: (i) market value 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

88 

 

adjustments (MVA) and cash flow earnings, (ii) statutory accounting 

procedures (SAP), and (iii) GAAP. Barniv (1990) also considered the research 

method flaws,19 as recommended by Palepu (1986), and made adjustments for 

the over-sampling. Four ratios were used, including the return on surplus 

(ROS), coefficient of profit margin stability or return of premiums (revenues), 

return on equity (ROE) and a liability decomposition measure. The study found 

that alternative accounting procedures did not provide similar classification 

results, and the research hypothesis was rejected. The results indicated that the 

SAP and MVA procedures provided classification and prediction of 

insolvencies over and above those provided by AGAAP. 

Zavgren (1983) also referred to changes in the environment that would 

affect the stability of ratio relationships. Wu, Lee and Tan (2006) conducted a 

study of 32 Australian firms in the material industry. Based on their findings, 

they concluded that ‘the economic environment, financial standards and 

regulating law governing corporate failures all differ from other prior 

corporate failure studies which can affect the relationship between the ratios 

and failure’ (p. 334). 

                                                

19
   The methodological flaws were sample selection biases, misclassification costs, and arbitrary 

cut-off probability. 
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Jones (2011) conducted a study in Australia, described as a unique 

reporting environment where managers have had considerable discretion to 

capitalise a range of Intangible Assets over an extended period. He reported 

that failed firms Intangible Assets more aggressively than non-failed firms, 

particularly over the five-year period leading to firm failure. His study’s focus 

was based on accounting choice literature and found that failed firms’ 

managers’ propensity to capitalise Intangible Assets had a strong statistical 

association with earnings management proxies and strong discriminating and 

predictive power in a logit model.  

Empirical approaches to signalling corporate collapse require deriving a 

statistical model that relies on financial ratios as predictors of collapse. The 

following Section presents pertinent literature related to the effect of changes 

in accounting practices for intangibles on the financial ratios used in the 

Altman (1968) and Zavgren (1983) models. 

 

3.2  USE OF FINANCIAL RATIOS IN BANKRUPTCY PREDICTION MODELS 

 

There is a long tradition of developing and using financial ratios, both in 

practice and in financial statement analysis literature (Barnes, 1987; Beaver, 
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1966; Horrigan, 1965; Largay & Stickney, 1980). One question that remains 

unanswered is which ratios among the countless available are the most 

accurate for classifying firms as potential bankrupts.20 Perhaps the reason for 

this never-ending search for the perfect ratio is that many researchers have, for 

some time, been uneasy with the variability and unreliability of financial 

accounting data (Clarke & Dean, 2001). Various researchers believe that the 

variability of financial accounting data used to derive financial ratios stems 

from violating the statistical assumptions of normality (Deakin, 1976; Matolcsy, 

Stevenson, & Castagna, 1993; Richardson & Davidson, 1983). As previously 

noted, accounting data generated by AGAAP is viewed as unreliable because 

managers are given too much discretion, which leads to creative accounting 

(Mulford & Comiskey, 2002; Sharma, 1999).  

Earlier researchers have criticised the usefulness of ratios for analysing 

the financial health of a firm because they are problematic. Some of the 

reasons are as follows: 

 the ratios are supplementary devices that cannot be substituted for 

judgement, and do not allow for the order of importance (Paton, 

1928). 

                                                

20
 Although not specifically related to this study, the following studies have made important 

contributions to the literature regarding the importance of financial ratios in bankruptcy 

prediction: Lev and Sunder (1979); Paton (1928); Pinches, Eubank, Mingo, and Caruthers 

(1975); Poston et al. (1994); (Salmi, Virtanen, & Yli-Olli, 1994); Tippett and Whittington 

(1999); Whittington (1980). 
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 the financial ratios’ distributions are skewed (Barnes, 1982). 

 many ratios have the same accounting items in their denominators, 

such that Total Assets create high correlations between ratios that 

leads to confounding or invalid results (Kuh & Meyer, 1955; Lev & 

Sunder, 1979; Whittington & Tippett, 1999). 

 measurement errors can occur when ratios are developed from 

firms’ financial statements prepared using different accounting  

 methods (White, Sondhi, & Fried, 1997b; Zavgren, 1983); or where 

managers attempt to window dress their accounting numbers 

(Beaver, 1966; White, Sondhi, & Fried, 1997a; Zavgren, 1983). 

 

The switch to the restrictive IFRS rules for Intangible Assets in Australia in 

2005 means that accounting for IA is presently akin to the rules under USGAAP 

that were used to derive Altman’s (1968) ratio-based BPM. Therefore, using 

Australian non-restrictive AGAAP data in the BPM would have altered the 

modelled relationship between the ratios, the classification outcomes and the 

predictive accuracy of those models, as noted by Grice (2001) and others 

(Hossari, 2007; Zmijewski, 1984). The advantage of using Australian data is that 

it is possible to capture the effect of intangible capitalisation, deferred 

amortisation charges, and upward revaluations. This is a difficult task to 

undertake in the US because US standard setters have always maintained a 

conservative approach. Hence, GAAP have always required restrictive rules that 

preclude this type of accounting treatment for intangibles. AGAAP has always 

allowed managers wide discretion in how they accounted for intangibles. Thus, 

this provides a unique opportunity to test Altman’s (1968) model for sensitivity 
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to the inclusion (or not) of voluntary accounting practices for intangibles, 

and/or the overvalued purchased goodwill. It is also of interest to check 

whether these accounting practises increase the predictive ability of financial 

ratios’ for bankruptcy. 

It is well documented that BPM applied to time periods and industries 

other than those used to develop the models cause a significant decline in 

those models’ accuracies (Grice & Dugan, 2001). As noted in Chapter 2, the 

switch to IFRS motivated research into the likely effects of the new IFRS rules 

for Intangible Assets on firms’ financial statements. Goodwin et al. (2008) 

documented conflicting evidence in the literature regarding the quality of 

accounting information after IFRS was internationally adopted. Their findings 

showed that after IFRS adoption, Australian firm adjustments for Intangible 

Assets and goodwill resulted in a 51% decrease in equity and earnings.  

Lincoln’s (1984) contribution to bankruptcy prediction modelling was the 

discovery of differences in the patterns of characteristics (ratios) that could be 

used to explain the causes, symptoms and remedies of bankruptcy. He also 

addressed the possibility that the differences between the ratios patterns by 

bankrupt and non-bankrupt firms might be attributable to industry effects. 
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This led to a new stream of research relating to the effects of industry 

differences on the accuracy of various BPM.21 

Izan (1984) used five of the seven variables from the Altman et al. (1977) 

Zeta Credit Risk model and compared them with relative industry averages of 

private bankrupt firms, instead of publicly listed firms, to determine the effect 

of different industries. The industry relative model outperformed the simple 

‘raw’ Zeta-like ratio model in the three years before the firms failed, thereby 

establishing the importance of considering industry effects when predicting 

bankruptcy.  

Shailer (1989) critiqued references made in the Statement of Auditing 

Practice (AUP) 17Analytical Review that Beaver’s (1966), Altman’s (1968) and 

Castagna and Matolcsy’s (1981) BPM would be useful analytical tools in 

assessing firms’ going concern. After evaluating each model, he concluded 

that auditors would be ill-advised to use these models because they were not 

derived for Australian data. Constable and Woodliff (1994) retested the same 

models using 30 matched non-failed and failed Australian firms that collapsed 

during January 1989 and August 1991. Reproducing the data to reflect the 

                                                

21
  See, for example, the numerous studies that used survival analysis: Audretsch and Mahmood 

(1995); Bandyopadhyay (1994); Beaver et al. (2005); Chava and Jarrow (2004); Helgwege 

(1996); Henebry (1996); Lane, Looney, and Wansley (1986); Morrison (2007); Partington, 

Russel, Stevenson, and Torbey (2001); Shumway (2001); Whalen (1991). 
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BPM specifications, they used the ETR to calculate the taxes paid and assigned 

a lower limit of zero to firms that made a taxable loss (p.20). They claimed that 

this would remove the ambiguity of a positive ETR resulting from situations 

where a taxable benefit was divided by a negative accounting income 

(-ve/-ve). They noted their disappointment with the results because ‘it 

appeared that, in Australia, the underlying economic relationship between the 

variables and both failed and non-failed firms changed between the 1970s and 

the late 1980s’ (p.17).  

Notwithstanding these criticisms of applying earlier BPMs to regulatory 

environments other than that for which the model was originally derived (Grice 

& Dugan, 2001), this study proposes that it is time to revisit this issue. First, it 

is well documented in the literature that the underlying ‘economic relationship 

between total asset, ratios in Altman’s US-developed BPM compared to ratios 

developed using data outside of the US, and the accuracy of failure 

predictions’ has evolved. As noted by Beaver et al. (2005) financial reporting 

trends that could influence predictive ability with respect to bankruptcy: are 

the increase in the number of standards, the perceived increase in 

discretionary financial reporting behaviour, and the increase in unrecognised 

assets and obligations. With the worldwide adoption of IFRS in 2005, 

accounting information is now more comparable across international 

jurisdictions. This means that Australia and US adopt comparative accounting 

standards for intangibles, (for example) and as such, are more closely aligned 
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to those specified by the Altman (1968) model. This provides a unique 

opportunity to re-apply Altman’s BPM to Australian data to determine whether 

managers’ non-restrictive accounting practices for intangibles did indeed 

affect Total Assets and whether this altered the relationship between the ratios 

and failure (Beaver, 1966, p. 75).  

A detailed explanation is provided in Section 3.3.1. Based on the 

background given in Chapter 2, the next Section discusses the implications of 

the switch from AGAAP to IFRS rules for intangibles of BPM. 

 

3.3   EFFECT OF SWITCHING FROM AGAAP TO IFRS RULES FOR 

INTANGIBLES ON BPM 

 

Chapter 2 discussed empirical and anecdotal evidence that found 

managers of firms experiencing financial distress had engaged in creative 

reporting practices for intangibles within the bounds of AGAAP. Further 

anecdotal evidence has revealed that prior to the switch to IFRS in 2005 many 

firms had expected to write off billions of dollars of internally generated 

intangibles from their balance sheets (Tabakoff, 1999; West, 2004). Other firms 

believed that the new IFRS rules, in general, would lead to more reliable 

information for users of financial statements to make economic decisions. 

Given these mixed expectations academics and the professional accounting 

bodies conducted studies to determine the key IFRS changes for intangibles 
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and how managers expected these changes would affect the firms’ reported 

accounting numbers, financial ratios and levels of debt (Chalmers & Godfrey, 

2006; Ernst & Young Australia Ltd, 2005). Later studies found mixed results 

regarding the value relevance of certain intangibles, such as identifiable 

intangibles assets, internally generated intangibles and goodwill (Chalmers et 

al., 2008; Chalmers et al., 2011; Wyatt, 2008).  

Nevertheless, it is well documented in the literature that non-restrictive 

capitalisation of intangibles as assets has been the most contentious area for 

standard setters, both nationally and internationally. Holthausen and Watts 

(2001) and Watts (2003b) stated that intangibles represent ‘soft’ assets that 

rarely meet the asset recognition rule of verifiability, and their inclusion on the 

balance sheet thus leads to eroded financial information quality. 

Jones and Higgins (2006) documented that the effect of IFRS adoption 

might further compound a poorly performing firm’s reported performance 

relative to a better performing firm’s reported performance, potentially 

because of the added implementation cost. Jones (2011) drew on earnings 

management and accounting choice literature and found support for 

implementing IFRS rules for intangibles. His study concluded that curtailing 

managers’ ability to engage in accounting manipulations for intangible 

capitalisation practices improves the quality of financial reporting information 

and improves the predictability of corporate failure. This study tested whether 

the new intangible rules improve the predictability of financial ratios in the 
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Altman (1968) or the Zavgren (1983) models. The first step was to investigate 

the effect of AGAAP rules for intangibles by focusing on ‘Total Assets’; this 

featured strongly in the Altman (1968) model, but not so strongly in the 

Zavgren (1983) model.  

 

3.3.1. Total Assets. 

Many bankruptcy prediction researchers’ primary concern has been 

whether bankrupt and non-bankrupt firms should be paired in the sampling 

selection process, and, if so, whether Total Assets was the most appropriate 

accounting item to use (Hossari et al., 2007). Beaver (1966) first used Standard 

Industry Classification (SIC) codes and Total Assets as matching criteria in a 

matched-pair design, arguing that this was the best approach to control for 

differences in industry and firm size. He justified this by stating that matching 

firms this way ‘provides a control over factors (e.g. industry and asset size) that 

otherwise might blur the relationship between the ratios and the probability of 

failure’ (p. 74). He contends that industry differences exist and no conclusive 

evidence has been established regarding industry variances due to ratio 

distributions and industry failure rates (p.74).  

In terms of asset size and its influence on the relationship between the 

ratios and failure rates, Altman (1968) stated that larger firms are more solvent, 

and as assets increase, so do the firms’ rates of return, thereby lowering the 

probability of failure. He asserts that ‘ratios of firms from different asset size 
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classes cannot be directly compared’ (p.75). Beaver (1966), however, was not 

so vigilant regarding the influence of asset size on the ratios or predictive 

outcome of his model. Since he found no ratio that strongly correlated with 

asset size, he did not consider imperfect firm matching by asset size important 

(Zavgren, 1983, p. 8). 

Altman (1968) argued that it was difficult to match firms with exactly the 

same dollar value, but did offer some reassurance. He stated that if 

mismatching pairing using Total Assets did occur, ‘financial ratios by their very 

nature have the effect of deflating statistics by size, and therefore a good deal 

of the size effect is eliminated’ (Altman, 1968, p. 593 see also footnote on 

same page). Altman’s (2001) view was consistent with that of other 

researchers, who also believed that Total Assets was the best size-based 

criterion to control for the higher incidence of smaller firms’ failure, firms 

reporting manipulations (Hossari et al., 2007; Lobo & Zhou, 2006; Watts, 

2006a), and distressed firms using voluntary capitalisation to avoid bankruptcy 

(DeAngelo & DeAngelo, 1990; Healy & Palepu, 1990; Smith et al., 2001a). 

Not all researchers supported this view. For example, Ohlson (1980, pp. 

112-113) argued that matching failed and non-failed firms according to size 

and industry using Total Assets was arbitrary due to reporting manipulations. 

Zavgren (1983, p. 31) concurred, stating that using Total Assets as a criterion in 

pairing failed and non-failed firms was ineffective. Thus, if firms facing 

insolvency do engage in illegitimate accounting practices for intangibles to 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

99 

 

misrepresent their financial statements in the five years prior to bankruptcy, 

then Total Assets and other accounting items (due to the matching principle) 

are misstated. ASIC reviewed the 1998 financial statements of 111 listed firms 

in Australia and identified a number of concerns regarding writing off certain 

identifiable Intangible Assets as abnormal items (ASIC, 1998). They reported 

that many firms undertook these fraudulent transactions to mislead their 

shareholders.  

The problems associated with creative accounting by firms facing 

financial pressures supports most stakeholders’ belief that accounting matters 

when firms fail. For example, Meeks and Meeks (2009) showed that the 

neglected problems associated with measuring distressed firms’ assets and 

liabilities led to economically inefficient decisions on the part of managers. 

Perhaps this pertains to the incorrect measurement associated with the many 

financial ratios used to model bankruptcy prediction, since most ‘standardised’ 

definitions do not consider different accounting regulatory environments, such 

as Australia, that have always included Intangible Assets (which are not liquid). 

Therefore, standardising IFRS rules for intangibles worldwide should provide a 

more accurate measure of Total Assets to predict bankruptcy in a global 

marketplace.   
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3.3.2. Intangible Assets. 

A major conclusion of the research presented in Chapter 2 is that 

accounting for intangibles has been the most contentious area for regulators, 

policy makers, standard setters, practitioners, academics, analysts and 

investors. Other research has indicated that omitting Intangible Assets from 

the balance sheet leads to serious deficiencies, particularly as the value of a 

modern business is seen to stem from its intangibles (such as brands) rather 

than its physical assets (Penman, 2009). 

In terms of intangible capitalisation within Total Assets and its’ effect on 

the predictive ability of BPM, Beaver et al.(2005) believed that their exclusion 

from the balance sheet led to a deterioration in financial statements’ ability to 

predict bankruptcy. They concluded that Intangible Assets represent important 

information for valuing firms that would not be captured by extant financial 

ratios, which constitute potentially important omitted variables in BPM. 

Jaafar and Clift (2010) examine whether firm life cycle — Growth, Mature 

and Decline — moderated the effect of accounting choice for intangibles on 

their value relevance in the pre- and post-2005 periods. During 1991-2004, 

intangibles for Growth and Mature firms were value relevant, but not for 

Decline firms. The lack of value relevance for intangibles reported by Decline 

firms indicates that investors regard their choice of capitalisation as an attempt 

to window dress financial statements to manipulate reported earnings. The 

findings suggest that concerns over adopting IFRS causing firms to provide 
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less value relevant information are overstated and unwarranted. This is largely 

due to increased value relevance across firm life cycle stages in the period 

prior to the adoption of IFRS, but no significant difference between these firms 

in the post-2005 period. Hartini and Clift (Jaafar & Clift, 2010) suggested that 

this indicated investors’ increased confidence in financial reporting 

information’s credibility, and that implementing restrictive accounting 

standards for intangibles would have a restraining effect on managerial 

opportunism.  

Jones (2011) examined whether failed firms’ use of intangible 

capitalisation increased the predictability of corporate failure in Australia. He 

found evidence to suggest that opportunistic managers could exploit 

permissive accounting practices for their own ends, particularly when under 

financial distress. It is noteworthy that the total intangible asset variable (which 

included voluntary and mandatory capitalisation of intangibles) was also 

significant in the overall analysis. However, the parameter estimates, marginal 

effects, and out-of-sample predictive success were generally not as strong as 

the voluntary capitalisation variable, suggesting that managers’ capacity to 

capitalise had more relevance in the predicting failure. 

Within and beyond corporations, bankruptcy has become ‘big business’, 

and an important issue in the wake of significant multinational corporate 

collapses mentioned earlier in this study. Academics and regulators have 

openly accused firms of using ’creative accounting’ to deceive users of the 
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financial statements and stakeholders (ASIC, 1998; Mulford & Comiskey, 2002; 

Sharma, 2001). Many criticised the AASB for being lax in their development of 

one Standard that might have constrained this type of behaviour (Fogarty, 

1998). ASIC drove the removal of AASB 1018 in 2001 to curtail writing off 

certain Intangible Assets as extraordinary items, as in the case of Burns Philp 

(Main, 2002; Margret, 2005; McCahey, 1999c).22 

Understanding bankruptcy in this context is particularly challenging, 

since past efforts have been more concerned with prediction than explanation. 

Researchers have used various statistical techniques or sets of financial ratios, 

or a combination of both, to forecast firm failure prior to bankruptcy. The next 

Section discusses the types of intangibles used by failed firms’ managers to 

mask those firms’ impending demise.  

  

  

                                                

22    Overall, the AASB was quite a competent standard-setter body as it worked in co-operation 

with the accounting profession, corporate Australia, and academia over the period 1987 to 

2004. To illustrate this point, Australia's use of the "control" concept as the criterion for 

consolidation in the AASB 1024 Consolidated Accounts of 1990 was world-leading. In fact, 

23 years later, the FASBs in the USA still has not caught up. As a second example, 

Australia's "reporting entity "concept in SAC 1 was also innovative, intelligent, and 

world-leading. Both these examples well illustrate the substance-over-form principle being 

intelligently and skilfully applied.  
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3.4   TYPES OF TRANSACTIONS USED BY FAILED OR DISTRESSED FIRMS 

 

Prior research supports the view that managers of financially troubled 

firms try to lift reported income, thereby disclosing more favourable 

performance measurements and avoiding default of loan agreements and/or 

enhancing their own wealth (Ahmed & Falk, 2006; Christie & Zimmerman, 

1994; DeAngelo et al., 1994). Some researchers do not support this view 

(Gaeremynck, 1993; Smith et al., 2001a). The following actual cases 

demonstrate the types of transactions used by firms that failed prior to 

bankruptcy. 

 

3.4.1. The One.Tel Case. 

One.Tel was founded in 1995 and by 2000, it was ranked second among 

all Australian telecommunication firms. In 2001, the firm was declared 

insolvent and has since been liquidated; this was followed by close scrutiny of 

the firms’ high-profile joint managing directors, Jodee Rich (jailed for 

breaching CEO duties) and Bradley Keeling, and of Lachlan Murdoch’s and 

James Packer’s involvement. There is little doubt that devious management 

decisions were made.  

From the 1996-2000 financial statements, it is evident that One.Tel 

managers made some creative accounting policy choices, including cash 

outlays to employees and suppliers that increased from $100 million (1996-97) 
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to $193 million (1997-98) to $328 million (1998-99) to $650 million 

(1999-2000). This was an alarming increase of 96%, 70%, and 98%, 

respectively. The firm also invested substantially in property, plant, and 

equipment: $3 million in 1996-97, $10 million in 1997-98, $15 million in 

1998-99 and$88 million in 1999-2000. It invested in licences in its final two 

years of trading: $9.5 million and $526 million, with approximately $5 million in 

1996-97, $11 million in 1997-98, $32 million in 1998-99 and $615 million in 

1999-2000. In terms of raising funds, One.Tel issued equity capital amounting 

to $26 million in 1997-98, $430 million in 1998-99 and $819 million in 

1998-2000. Concurrent debt financing occurred in 1998-99 ($59 million) and 

1999-2000 ($140 million). 

Considered singly, these transactions appeared normal, since One.Tel 

was an up-and-coming telecommunications market leader. In retrospect, 

managers were attempting to maintain certain levels of assets, liabilities, and 

equity to appear financially healthy. Based on the above transactions, heavy 

new investments in tangible and Intangible Assets coupled with deepening 

cash deficit in operating activities being financed by issuing both debt and 

equity resulted in the firm’s free-fall into liquidation. These transactions 

demonstrate the problems regarding the conflict between accounting 

standards and AGAAP that permit firms to engage in aggressive creative 

accounting to mislead shareholders and other stakeholders. 
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3.4.2. The Pan Pharmaceutical Case. 

In its final years of trading, Pan Pharmaceuticals (PPH) reported an 

increase in its current assets by $16.3 million, made possible by a cash 

injection from an $8.3 million issue of shares and $8 million from bank bills 

and promissory notes. The firm’s Total Assets decreased by $21 million, which 

included sales of property, plant and equipment ($4.5 million), collection of 

long-term receivables ($1.2 million), mastheads ($3.2 million) and goodwill 

($1.8 million). Its current liabilities grew with an increase in trade creditors ($7.6 

million) and an offset decrease in current tax liabilities and provisions. PPH 

shareholders’ equity also increased by $60 million from the $8.3 million issue 

of shares and retained profit of $51.7 million.  

In April 2003, the firm requested PPH securities to be suspended from 

quotation. ASIC alleged that the director breached his duties, and disclosed to 

PPH’s co-directors that he (the director) knew and omitted certain key details 

to create misleading information. In 2008, the Australian branch of the global 

International Monetary Fund (IMF) proposed funding a class action against the 

Commonwealth and others for losses caused by alleged misfeasance. This 

action was later dropped because the misfeasance charges of negligence 

could not be substantiated. 

The transactions to write-down mastheads ($3.2 million) and goodwill 

($1.8 million) and a simultaneous issue of shares are consistent with claims by 

Gowthorpe and Amat (2005). Based on evidence they claim that firms facing 
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default on debt agreements might write off large amounts of long-term assets, 

like intangibles, and then initiate a new share issue in order to comply with 

debt covenants.  

Consistent with James et al. (2011, p. 3) these firms might have 

capitalised purchased goodwill as identifiable Intangible Assets to avoid 

goodwill amortisation. They also noted that the firms make these type of 

accounting policy choices to remain profitable. These accounting practices for 

identifiable Intangible Assets and goodwill now look quite dubious since they 

occurred immediately prior to their collapse. 

 

3.4.3. The Burns Philp Case. 

ASIC questioned the $700 million write-down of Intangible Assets as 

abnormal items (AASB 1018 Profit and Loss Accounts) made by Burns Philp in 

December 1997. In the preceding years—1994, 1995 and 1996—annual 

reports showed that Total Assets (including trade names, trademarks and 

brand names) fluctuated from $792.7million to $1,121.4 million to $1,014.6 

million. At the same time, Burns Philp’s Total Assets fluctuated accordingly, but 

its operating profits continually decreased, and its free cash (as dividends)—

although stable from 1994 to 1995—dropped substantially from 1995 to 1996. 

The entire balance was expensed in 1997, which raised allegations and 

investigations by ASIC of Burns Philp’s (and many other firms’) treatment and 

reporting of intangibles as abnormal items and examined the firm’s financial 
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statements and concluded that Burns Philp had intended to mislead 

shareholders to improve reported earnings (Main, 2002; Margret, 2005; 

McCahey, 1999b). 

Following ASIC’s report, Smith et al. (2001a) conducted an Australian 

study that examined whether firms experiencing financial distress (including 

failed and non-failed firms) used income-increasing policy choices more than 

‘healthy’ firms. The results showed that using income-increasing policy choices 

did not increase with levels of financial distress. One reason why firms that had 

failed in the short term might not have engaged in income-increasing policy 

choices was the clear prospect of imminent settling up (including litigation 

against former directors, auditors and others), which can occur following 

corporate failure.  

The study examined 79 accounting policy changes (one related to 

changes in intangibles that result in deferral of write-offs or amortisation) that 

were observable from published accounting reports and did not include 

choices that had — unintentionally or intentionally — not been disclosed. 

Choices that involved deliberate deception, including fraud, were not included, 

nor were the magnitude of the policy changes taken into account. This caused 

the amount of income-increasing policy choice to be understated, and limited 

the study’s results, since the extent of this type of policy choice was not likely 

to be the same for the three groups of firms (failed, distressed and healthy) 

used in the study.  
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From the above literature, it is evident that failing firms make 

questionable accounting policy choices as they approach bankruptcy. 

However, non-failing firms might have made similar accounting policy choices 

and survived. If firms have substantial amounts of goodwill reported on their 

balance sheets (Giacomino & Ackers, 2009, p. 9), and uncertainty in the 

economy persists, there is a potential for big bath earnings management 

through the use of goodwill impairment (p. 14). Would the predictive ability of 

financial ratios in BPM provide a more accurate warning signal if AASB 138, 

AASB 3, and AASB 136 had applied at the time of a firm’s demise? 

The next Section discusses BPM-related data sampling issues such as 

different in size and industry (Christie, 1990; McCahey, 1999a), since they are 

important in terms of the validity of this study’s expected results and 

limitations.  

 

 

3.5   RESEARCH METHOD ISSUES RELATING TO BANKRUPTCY PREDICTION 

MODELS 

 

The potential reasons for the poor performance of former models used 

to predict financial distress and bankruptcy are well documented in the 

literature (Cybinski, 2003, p. 49). Several researchers have attempted to 

address the research method issues related to modelling bankruptcy 

prediction, and these issues are as follows: 
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 significant multicollinearity and measurement problems in 

accounting ratios that lead to inappropriate estimation methods 

and Type I and II errors (Dietrich, 1984; Gilbert, Menon, & 

Schwartz, 1990); 

 sampling bias in the data samples, e.g. missing data and 

non-random sampling (Zmijewski, 1984); and  

 inherent unreliability and variability of all public financial reporting 

information (Clarke & Dean, 2001) and model specification for 

relevance in a dynamic globalised marketplace (Zavgren, 1983). 

 

3.5.1. Multicollinearity and Measurement Problems. 

Castagna and Matolcsy’s (1981) study addressed two major research 

method issue categories that had evolved from past BPM studies. The first 

category was theoretical and conceptual issues, including definition of failure, 

diversity of financial reporting standards, criterion of predictability for 

evaluating alternative accounting measurements, lack of theory on the failure 

phenomenon and significance of the social and financial costs associated with 

the failure phenomenon. The second category related to statistical and 

estimation issues that include choice of classification rules (linear versus 

quadratic), reduction of dimensionality, choice of a priori probabilities, 

procedure for estimating the classification error rates and evaluation of 

temporal versus atemporal tests.23 The overall findings of the study indicated 

                                                

23
  The specific research method issues addressed in this study pertain to the diversity of 

financial reporting standards, the criterion of predictability for evaluating alternative 

 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

110 

 

that it is difficult to identify a unique model to predict corporate failures 

without indicating the utility preference of the user; for example, minimising 

Type I, Type II, or the overall error rate of a failure model. 

Pacey and Pham (1990) examined whether the estimates of parameter 

and probabilities in the BPM were biased in three areas: equal matched 

samples, use of arbitrary cut-off points and the assumption of equal costs of 

errors in prediction tests. The study’s findings indicated that corrective 

measures should be taken to derive optimal level of cut-off point based on 

minimised misclassification costs, and to define explicitly the cost of Type I and 

Type II errors. The study concluded that BPM do not possess predictive power 

because the chosen variables violate their non-multivariate normality and 

heteroscedasticity assumptions.24 

 

3.5.2. Data Selection and Sampling Biases. 

Zmijewski (1984) reviewed various research method issues in financial 

distress models, such as over-sampling approach used by Lau (1987). He 

                                                                                                                            

accounting measurements and the procedure for estimating the classification error rates. 

Castagna and Matolcsy (1981) also mention two others: the underlying distribution of ratios 

and definitions of the firm-groups, which are addressed in Chapter 5. 
24

  Disturbances are heteroscedastic when they have different variances. Heteroscedasticity 

arises in volatile high-frequency time series data, such as daily observations in financial 

markets, and in cross-section data, where the scale of the dependent variable and the 

explanatory power of the model tend to vary across observations (Tabachnick & Fidell, 

1996). 
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contended that dropping distressed firms because they had missing values 

favoured firms with complete data. He showed that sampling bias manifests in 

sub-categories with asymptotically biased estimators when the sample 

proportion of defaulted firms differs from the proportion of the population. 

Grice and Dugan (2001) reviewed the bankruptcy prediction literature 

and reaffirmed long-held criticisms about sampling bias. Their assessment 

further suggests that weaknesses in model estimations include a lack of model 

testing on samples over different periods, across different industries and with 

different dependent variables (DV) from those used in the original model 

estimation. They criticised Zmijewski’s (1984) widely used probit model, 

asserting that there was not yet any empirical evidence for its general 

applicability, most notably across industries. Grice and Dugan also claimed, as 

did Zmijewski, that testing a model using holdout samples creates an upward 

bias in prediction results. Furthermore, they asserted that holdout samples 

provide no evidence of the original model’s cross-industry predictive power. 

 

3.5.3. Data Measurement Problems: Missing Values and Extreme Values. 

Cybinski (2003) contended that most researchers have either ignored the 

measurement problems that exist in firms’ financial accounting data, or have 

used various methods to deal with them. These methods include deleting the 

values, applying modified power transformation to the ratios and using 

trimming procedures such as Winsorizing (replacing extreme values for some 
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ratios with a substitute value). Watson (1990) cautioned researchers against 

using the latter procedure because it does not retain the usual statistical 

properties of location estimators. This is consistent with Bowen, Burgstahler 

and Daley(1987), who asserted that these procedures can lead to distorted 

conclusions, particularly regarding incremental information content in cash 

flow data.  

Gilbert et al. (1990) raised important issues regarding measurement 

problems of financial accounting for data that contained missing values, 

extreme values or confounding ratios. Pertinent to this study, they also 

provided an in-depth analysis of ratios that result in denominators that are 

zero (not just close to zero) and numerator/denominators that were 

positive-on-positive (+ve/+ve), negative-on-negative (-ve/-ve), 

positive-on-negative (+ve/-ve) or negative-on-positive (-ve/+ve) ratios. These 

specific research method issues are discussed in detail in Chapter 5. 

Cybinski (1995) supported Gilbert’s view and conducted a comparison of 

logit and MDA models using Australian grouped and ungrouped data. Her 

main contribution to the bankruptcy literature, up to that time, was her use of 

the replacement method to address data measurement problems associated 

with missing values, such as ratios with zero divisor. In all cases, the result of 

her study found that the replacement version outperformed the continuous 

version, albeit with some information lost as a result of the replacements. The 

results supported McNamara et al. (1988), who achieved 83% prediction 
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accuracy in their estimation sample and 77% prediction accuracy in their 

holdout sample. Cybinski (2003, p. 76) provided a compelling synopsis of this 

issue: 

[S]imply removing firms exhibiting measurement 

problems from the data set is clearly not a valid 

solution if there are more than a few in the data set. 

This and other ad hoc methods drastically reduce the 

importance of the contribution these extreme values 

and confounded ratios may need to make in predicting 

the outcome state of interest.  

 

A major conclusion of this research is that the replacement method is a 

better procedure, since it is less sensitive to outliers and non-normal 

distributions and improves the predictive usefulness of BPM ratio data 

(Richardson, Kane, & Lobingier, 1998). 

 

3.6  CHAPTER SUMMARY 

 

This chapter reviewed bankruptcy prediction literature relevant to this 

study. The BPM—Altman’s (1968) MDA and Zavgren’s (1983) logit models—

used in this study were discussed and followed by an explanation of financial 

ratios. This chapter also explored the effects of the non-restrictive rules under 

AGAAP and the restrictive IFRS rules for intangibles on Total Assets in relation 

to the removal of certain types of intangibles according to AASB 138, AASB 3 

and, AASB 136. It also considered research method issues related to BPM, such 
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as sample selection biases and data measurement problems. The review found 

limited evidence on the impact of flexible accounting practices for intangibles 

on the predictive ability of the financial ratios contained within two models of 

interest, namely the Altman (1968) MDA and the Zavgren (1983) logit models.  

Chapter 4 presents specific hypotheses to be tested in order to 

systematically examine prior empirical and anecdotal evidence in the literature 

that accounting practices for intangibles were being used to manage the level 

of Total Assets to conceal failed firms’ underlying poor performance and, 

hence, the firms’ imminent collapse. 
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Chapter 4: Hypotheses Development 

 

 

This chapter provides a rationale for, and explanation of, the hypotheses 

on which this study is based. It expands on the brief outline provided in 

Chapter 1, justifies the hypotheses based on extant literature and explains their 

development. This study examined whether, and how, different accounting 

standards for intangibles affected the robustness of the Altman (1968) MDA 

and the Zavgren (1983) logit BPM. As a starting point, Section 1.1 offered the 

following research hypothesis statement: 

Restricting financial reporting practices of Intangible 

Assets would improve the reliability and transparency 

of accounting information contained in financial 

statements, thereby increasing the accuracy of BPM 

outcomes. 

 

This research hypothesis presented as a blueprint in Figure 1.1 in 

Chapter 1, will now be articulated into specific hypotheses related to the three 

concepts identified in the literature review regarding the relationship between 

IFRS rules, bankruptcy prediction and data quality. These concepts were (i) the 

composition of Total Assets, (ii) the financial ratios affected and (iii) the 

outcomes generated by the models of interest and those models’ accuracy. To 
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examine these concepts, this chapter presents the present study’s eight major 

hypotheses in three groups (see Figure 1.1).  

These hypotheses relate to changes caused by IFRS rules that were 

reflected in Total Assets, Intangible Assets relative to Total Assets, the 

modelled financial ratios that make up the Altman (1968) and the Zavgren 

(1983) BPM and the outcomes of each respective model and their predictive 

powers. For many of these hypotheses, this study tested whether differences 

between accounting entities that failed and those that survived past the 

bankruptcy of failed firms were statistically significant. However, more 

importantly, to compare these differences under the different accounting rules, 

AGAAP and IFRS, the various accounting numbers involved in computing the 

financial ratios used in the two models of interest were recalculated using 

three datasets. These involved using non-restrictive data prepared pursuant to 

AGAAP and then two recalculation datasets that simulated the different 

reporting practice options using AASB 138, AASB 3, and AASB 136. (See 

Chapter 2, Section 2.5 for the literature regarding these changes, and the 

methods used to recalculate Total Assets to simulate as-if post-2005 IFRS 

conditions which is outlined briefly in Chapter 4, Section 4.1.1 and again in 

Chapter 5.)  

Depending on the particular hypothesis to be tested, statistical tests 

were used either to test for systematic differences in the accounting numbers 

between the different: 
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 reporting practices regarding Intangible Assets (termed, ‘datasets’) 

but within firm status groups (bankrupt and non-bankrupt), or  

 groups based on firm status within each datasets. 

 

A third alternative involved a second stage investigation, additional to 

the test in (ii) that compared the levels of significance (the p-values) for 

the differences between the firm status groups within each calculation 

datasets. All tests were carried out over the five-year sample period prior 

to bankruptcy for the firm pairs, resulting in multiple p-values being 

tabulated. 

The first set of hypotheses is used to test the extent of the reduction in 

Total Assets for each firm group: bankrupt and non-bankrupt, and using the 

three different datasets:  

1) financial statements prepared using pre-2005 AGAAP rules for 

intangibles and goodwill;  

2) financial statements prepared ‘as-if’ AASB 138, AASB 3, and AASB 

136 were applied retrospectively; and 

3) financial statements prepared ‘as-if’ AASB 138 only was applied 

retrospectively.  

 

The next set of hypotheses was used to investigate the role of 

intangibles in these differences, and whether differential reporting practices of 

intangibles occurred for the two groups of firms and over time. Following that, 

the next set of hypotheses was concerned with the Altman (1968) the Zavgren 

(1983) BPM. These were used to test for mean differences between bankrupt 

and non-bankrupt firms for each of the financial accounting ratios affected by 
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the changes in accounting rules for the five-year sample period prior to 

bankruptcy. Then the levels of significance (the p-values) were compared 

across the three calculation datasets used for Total Assets. Finally, hypotheses 

were developed to test prediction accuracy for each BPM under the different 

recalculation datasets. 

 

4.1  TOTAL ASSETS AND INTANGIBLE ASSETS 

 

Developing specific hypotheses was necessary for several reasons. To 

examine intangibles contained within Total Assets, this study predicted that 

the frequency, type and dollar amount of reported Intangible Assets by 

bankrupt and non-bankrupt firms affected three aspects of bankruptcy 

modelling. These concerned the financial ratios, classification outcomes, and 

predictive accuracy of the models. The literature suggested that BPM 

performed poorly outside the estimation sample when applied to different 

reporting environments, periods, and industries. As noted by Clarke and Dean 

(2001, p. 169), bankruptcy prediction modellers have long been wary of the 

variability and unreliability of AGAAP-generated financial accounting data.  

As discussed in Chapter 2, managers of Australian reporting entities have 

always been allowed to use their discretion in how they accounted for 

intangibles prior to the switch to IFRS. This was largely because one single 

accounting standard to cover all intangibles comprehensively and extensively 
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did not exist. The emergent issue from the literature was that managers of 

distressed and bankrupt firms used creative accounting to mislead users 

(Margret, 2005; McRobert, 2009). Alternatively, US GAAP prohibits capitalising 

an entity’s investment activities as Intangible Assets (except for R&D and 

computer software), leaving investors to rely on market information to assess 

the value of these investments.  

Standard setters and regulators were highly criticised soon after the 

major high profile collapses, such as Enron and WorldCom, because the firms’ 

financial statements were too complicated to ascertain accurate valuations. As 

a consequence, they did not provide investors (or other stakeholders) with 

sufficient warning signals that they were on the brink of bankruptcy (Lev, 2002; 

McLean, 2001). Based on anecdotal evidence Reinstein and Weirich (2002, p. 

22) accused Enron of ‘GAAP violations’. Lev (2002, p. 133), on the other hand, 

blamed the capital markets by stating that “Enron’s rapid decline was an 

effective illustration of the vulnerability of a firm whose market value largely 

rests on capitalised reputation’’. Beaver, et al. (2005, p. 4) supported this view 

claiming that Enron and WorldCom had used the ‘discretion’ permitted within 

the US standards to manipulate the accounting figures within their financial 

statements. In their study, Beaver et al. (2005) suggested that ‘many Intangible 

Assets were not captured by extant financial ratios and constitute potentially 

omitted variables that impairs the BPM’ predictive accuracy’ (p. 3).  
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As established in the literature of Chapter 3, bankrupt firms are more 

likely to use creative accounting practices as bankruptcy approaches and it is 

also noted there that standardising IFRS rules for intangibles would improve 

the measure of Total Assets and its use in financial ratios for BPM. In the 

context of this prior research, this chapter develops hypotheses to test 

whether these findings are supported by comparing the accounting 

information provided under different accounting standards for the same 

sample of firms for intangibles. Two BPM are used to investigate whether 

AGAAP or AASB 138, AASB 3, and AASB 136 rules for identifiable Intangible 

Assets and goodwill provide more reliable information to detect the financial 

status of firms that had failed prior to IFRS adoption. In this way the 

development of the hypotheses draws on the literature analysis presented 

regarding whether AGAAP or IFRS accounting rules for intangibles led to more 

reliable and predictive financial information.  

This study tested the robustness of two US-developed BPM, the Altman 

(1968) and the Zavgren (1983) models, when applied in an Australian 

regulatory environment that provides managers with wide discretion to 

capitalise, amortise and/or make upward revaluations. Therefore, BPM that 

were formulated in the 1960s, 1970s and 1980s and based on US data would 

not have considered how intangibles would affect either their original 

specifications or the accuracy of their respective models because the 

accounting standards in place at the time did not permit intangibles to be 
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recognised on the balance sheet. Thus, this study expected and tested for a 

number of findings. These were as follows: 

 There would be differences in the pattern of Total Assets reported 

by bankrupt and non-bankrupt firms as bankruptcy approaches,  

 The presence and magnitude of Intangible Assets reported by 

firms would be associated with firm group status (e.g. bankrupt or 

non-bankrupt) and number of years prior to bankruptcy, 

 The predictive ability of key financial ratios in the Altman (1968) 

and Zavgren (1983) BPM that include Total Assets would improve 

using more restrictive accounting rules for intangibles, and 

 The change from AGAAP rules to IFRS accounting rules for 

Intangible Assets would improve the classification outcomes and 

accuracy of each BPM tested. 

The following Sections outline and rationalise the hypotheses with 

reference to the literature. 

 

4.1.1. Recalculation Methods for Dealing with Intangible Assets within 

Total Assets: A Summary. 

Chapter 2 introduced these recalculation methods to outline the basic 

information needed to understand the hypotheses that follow. (Chapter 5 also 

gives a full and detailed discussion of the various recalculation methods used 

in this thesis, and termed ‘datasets’.) Briefly, three datasets were proposed to 

calculate and recalculate the financial accounting data (pursuant to AGAAP 

between1996–2004) and reflect either no change or two possible options in 

simulating new reporting practices using IFRS rules for Intangible Assets and 

Goodwill (badged as AASB, post-2005.) Using these datasets drew on Chapter 
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2’s literature review finding that managers experiencing financial difficulties 

voluntarily capitalise intangibles to maintain Total Assets levels and thus mask 

their firms’ declining performance. Similarly, in this study, the purpose of such 

recalculation datasets was to examine whether the subsequent removal of 

manager-created intangibles improves the predictive accuracy of BPM 

formulations. 

To reiterate, S1 used the complete dataset extracted from the 1991-2004 

annual reports of failed and non-failed firms. S2 involved the derecognition of 

Intangible Assets that fail the AASB 138 criteria and goodwill is impaired in 

accordance with AASB 3 and AASB 136 criteria from the original data used in 

S1. In addition, S3 involved derecognising only those intangibles that fail the 

AASB 138 criteria from the S1 data. 

 

4.1.2. Hypothesis 1: Total Assets. 

As emphasised in Chapters 2 and 3, Total Assets as reported on the 

balance sheet, has played a crucial role in bankruptcy prediction since the first 

BPM was created in the 1960s—for example, in formulating modelled financial 

ratios when deriving the statistical model and as a matching criterion in paired 

sample designs. Arguments regarding the use of Total Assets are revisited 

briefly here to provide background to the hypotheses. 

As noted in Chapter 3, bankruptcy prediction researchers’ primary 

concern stems from non-restrictive arguments regarding whether Total Assets 
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is the most appropriate measure to match bankrupt and non-bankrupt firms 

(Hossari et al., 2007). Beaver (1966) points out that matching firms similar in 

asset size controls for industry and firm size differences ‘that otherwise might 

blur the relationship between the ratios and the probability of failure’ (p. 74). 

Altman (1968) adds that Total Assets used as the denominator in four out of 

five of his ratios provides additional control because ‘financial ratios, by their 

very nature, have the effect of deflating statistics by size, and therefore a good 

deal of the size effect is eliminated’(1968, p. 593). 

Arguments provided by Ohlson (1980) and Zavgren (1983) were 

important in developing this study’s hypotheses with regard to testing the 

reliability of Total Assets as a matching criterion in BPM. Ohlson (1980, pp. 

112-113) argued that matching failed and non-failed firms according to size 

and industry using Total Assets tends to be arbitrary due to reporting 

manipulations—for example, treating ‘special items’ and ‘restated items from 

previous years’. Zavgren (1983, p. 31) concurred stating that the use of Total 

Assets as a criterion in pairing failed and non-failed firms is not effective. She 

adds that the usefulness of data derived in this manner is limited because it 

does not consider alternative accounting methods in use, nor accounting 

changes and window dressing that occurs when firms face technical default. 

Both these claims coupled with Beaver’s (1966) claim that unless the Total 

Assets of bankrupt and its matched counterpart are similarly measured will 
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affect the stability of ratio relationships, and hence, the predictive ability of the 

models (p. 75).  

Since Total Assets is used as the matching criterion and is the common 

factor in each of the other situations, this study predicted significant 

differences in the reporting of Total Assets over time within firm-groups and 

between datasets; for example, as a result of removing parts of Intangible 

Assets from Total Assets. Therefore, H1 investigated whether bankrupt and 

non-bankrupt firms reported inconsistent differences in Total Assets between 

the recalculation datasets across the five-year sample period. Since S1 included 

Intangible Assets and Goodwill S2 did not, and S3 fell somewhere in between, it 

is obvious that Total Assets values were larger for S1 than they were for either 

of the other two datasets.  

A one-way test of the differences between datasets was used to check 

for consistency and significance of the differences in Total Assets between 

datasets over time and whether any observable patterns in those differences 

emerged within either firm group. It was also necessary to check whether, in 

the same year prior, the p-values for the bankrupt and non-bankrupt groups 

were comparable. If not, that suggests that managers of bankrupt and 

non-bankrupt firms adopt different practices regarding Intangible Asset 

reporting.  

The sub-hypotheses of the first hypothesis regarding Total Assets are as 

follows: 
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 H1a: for each of the five years prior to bankruptcy and for the 

group of bankrupt firms, the mean-paired difference in Total 

Assets when AASB 138, AASB 3, and AASB 136 are applied 

retrospectively (TASi -TAS1, i=2) is negative. 

 H1b: for each of the five years prior to bankruptcy and for the 

group of bankrupt firms, the mean-paired difference in Total 

Assets when AASB 138 is applied retrospectively (TASi–TAS1, i=3) is 

negative. 

 

H1c and H1d: these hypotheses are equivalent to H1a and H1b 

respectively, except they investigated non-bankrupt firms.  

It must be noted that analysing the disparity between S2 and S3 is not 

relevant here, since these two datasets only differ in terms of goodwill. If any 

difference occurred, it was not expected to be large enough to influence the 

classification outcome of Altman’s (1968) Z-scores because accounting for 

goodwill (post-2005) is not markedly different from the old non-restrictive 

AGAAP rules (pre-2005). Nevertheless, it is expected that any difference due to 

the full impairment of goodwill will be captured entirely by S2. Testing the 

differences in Total Assets between datasets (TASi–TAS1, i=2&3) was designed 

to capture two hypothetical situations based on two possible outcomes using 

AASB 138, AASB 3 and AASB 136 for Intangible Assets and Goodwill: 

1) all pre-existing Intangible Assets that fail the new restrictive IFRS 

recognition and measurement rules and, goodwill is deemed as fully 

impaired and will be derecognised from Total Assets.  
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2) all pre-existing Intangible Assets that fail the new restrictive IFRS will 

be derecognised from Total Assets. 

 

H1 sought evidence of inconsistency and/or significant differences in 

Total Assets between datasets over time, or on examination of the p-values, in 

the reporting practices for Intangible Assets between firm-groups by 

managers at specific years prior to bankruptcy.  

 

4.1.3. Hypothesis 2: Intangible Assets. 

Chapters 2 and 3 noted that generalising the results from BPM 

developed in jurisdictions outside the US is flawed due to differences in 

regulatory environments (Meeks & Meeks, 2009). In accounting terms, the US 

requires most intangible expenditures to be expensed immediately, whereas 

Australian standards have always permitted managers to voluntarily capitalise 

them as assets. Chapter 3 showed that many firms used non-cash assets, such 

as intangibles, to pay down debts or borrow against debts in the years leading 

to their collapse (John, 1993b). DeAngelo, DeAngelo, and Wruck (2002) 

showed how L.A. Gear had responded to their financial distress by selling 

excess inventories to deep discount outlets, thereby damaging the brand with 

consumers and alienating full-price retailers’ (p. 4). These types of transactions 

attracted ASIC’s attention (McCahey, 1999b); ASIC then raised concerns that 

many firms were not providing sufficient information regarding the nature of 

items classified as Intangible Assets, nor disclosing verifiable information 
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regarding subsequent period measurement practices for those Intangible 

Assets.  

Jones (2011) documented that during the pre-IFRS period, 1989-2004, 

managers’ propensity to capitalise intangibles had a strong statistical 

association with earnings management proxies, particularly among failed firms. 

Furthermore, he found that voluntarily capitalising intangibles as assets had 

strong discriminating and predictive power in a firm failure model using 

logistic regression, even after controlling for several other factors.  

The present study adopts the view that it would be difficult to ascertain 

the motive behind manipulating accounting procedures; it might be to mislead 

shareholders and investors, but not necessarily. Instead, there could be 

alternative reasons why managers might manipulate accounting numbers in 

the financial statements within the bounds of AGAAP. Positive accounting 

theory could provide alternative explanations for these practices. For instance, 

the information-signalling perspective, states that managers may choose to 

use accounting policy choice to signal private information about the expected 

future cash flows of assets to a less well informed capital market (Holthausen 

& Leftwich, 1983; Holthausen, 1990). Although the perspectives are not exactly 

the same, information signalling can be regarded as part of an efficient 

contracting world. Capitalisation of Intangible Assets then can "sneak back” 

into positive accounting theory via this third perspective as something which is 

not always opportunistic. (See Chapter 1, p. 8 and Chapter 2, p. 42 for the 
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discussion of the three perspectives in positive accounting theory: 

opportunistic, efficiency and signalling.  

Therefore, this study tests whether BPM (namely, the Altman (1968) and 

Zavgren (1983) models) were capable of discriminating between the 

firm-groups (bankrupt and non-bankrupt) and the magnitude of total 

capitalised Intangible Assets reported by each group. Thus, H2a first sought to 

determine whether there was an association between the magnitudes of TCIA 

(IA and Goodwill) as bankruptcy approached: 

 H2a: for bankrupt firms, the relationship between the book value 

of TCIA and the number of years prior to bankruptcy is negative 

(e.g. IA would increase in magnitude as bankruptcy approached). 

 

If H1 found significant differences in the reporting of Total Assets over 

time within firm-groups and between datasets—that is, because of removing 

parts of capitalised Intangible Assets from Total Assets—this study predicted 

significant differences within firm-groups in the proportion of capitalised IA to 

TgA. This was articulated using the following hypotheses: 

 H2b: for non-bankrupt firms, the relationship between the book 

value of TCIA and the number of years prior to bankruptcy is 

negative (e.g. IA would increase in magnitude as bankruptcy 

approached).  

 H2c: The mean paired difference between firm-groups in the 

proportion of Intangible Assets to tangible assets (TCIA/TgAB 

minus TCIA/TgANB) is positive across all sampled years, i.e., 

bankrupt firms have higher proportions of total capitalised 

intangibles within Total Assets than non-bankrupt firms. 
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Note that H2b for non-bankrupt firms is used as a control regression 

analysis test ie. it serves to check whether any significant trend in TCIA growth 

over time, if it occurs for bankrupt firms, is not just as a result of TA growth 

over time. The next Section develops hypotheses that dealt specifically with 

testing the change from flexible accounting rules for intangibles to the more 

restrictive rules using Altman’s (1968) ratio-based BPM derived in 1968. 

 

4.2  THE ALTMAN (1968) BANKRUPTCY PREDICTION MODEL 

 

Chapters 2 and 3 identified the concerns raised by government 

regulators (such as ASIC) and standard setters regarding that many firms that 

were found to have manipulated accounting practices for intangibles to 

mislead stakeholders (Margret, 2005). Also identified was the lobbying that 

followed to international standard setters to expedite the worldwide adoption 

of IFRS, and in particular, AASB 138, AASB 3 and AASB 136. This provided a 

unique opportunity to test the quality of financial reporting information 

prepared using non-restrictive rules under AGAAP or the new restrictive IFRS 

rules for identifiable Intangible Assets and goodwill on the predictive ability of 

financial ratios with respect to bankruptcy.  
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4.2.1. Hypothesis 3 - Altman’s (1968) Model Ratios. 

From Chapter 3, evidence suggests that the switch from non-restrictive 

AGAAP rules to more restrictive IFRS rules for intangibles would not only 

negatively affect the various key financial ratios, but also the value relevance of 

financial information for investors (Chalmers et al., 2008; Chalmers et al., 2011). 

Jones and Higgins (2006) document that the effect of IFRS adoption might 

further compound a struggling firm’s reported performance relative to better 

performing firms, potentially because of the added implementation cost. This 

statement was drawn from the findings by Jones (2011) that failed firms 

capitalised intangibles more aggressively than non-failed firms over a 16-year 

sample period; but particularly over the five-year period leading up to firm 

failure. In drawing on accounting choice and debt contracting literature Jones 

(2011) found that managers’ propensity to capitalise intangibles had a strong 

statistical association with earnings management proxies, particularly among 

failed firms. He concluded that voluntarily capitalising intangibles had strong 

discriminating and predictive power in a firm failure model, even after 

controlling for several other factors. 

The present study contrasts with Jones’s by using a different 

methodology (see Chapter 5 for full details). Specifically, this study used 

AGAAP data and recalculated it to simulate as if AASB 138, AASB 3 and AASB 

136 IFRS rules has been applied retrospectively to test whether these new rules 

affect the robustness of Altman’s (1968) five modelled ratios to discriminate 
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between bankrupt and non-bankrupt firms and classify them accurately. 

Drawing on the literature discussed in Chapter 3, this study argues that the 

Total Assets’ dominant presence as the denominator in four of the five Altman 

(1968) ratios makes Altman’s (1968) model outcomes sensitive to creative 

accounting. The numerators are different in every ratio, so the effect varies 

depending on the adjustment in each case.  

Hypothesis 3 (H3) is used to test for the differences between the AGAAP 

dataset (S1) and two post-2005 IFRS-based datasets (S2, and S3), specifically the 

financial ratios in Altman’s (1968) BPM. This can then lead to identifying which 

of the calculation datasets is better at capturing differences in the financial 

ratios between bankrupt and non-bankrupt firms, and hence improving the 

accuracy of the classification outcomes of Altman’s (1968) BPM. Since the 

general purpose of this thesis is to investigate whether specific changes in 

accounting standards affect the robustness of the two chosen BPM, testing H3 

is an important first step in ascertaining whether the accuracy of Altman’s 

(1968) model is marred or improved significantly when data has been 

prepared using the non-restrictive rules under AGAAP instead of the more 

restrictive IFRS rules for intangibles. 

Testing H3 comprises two levels of investigation: both statistically and by 

observation of the p-values. The statistical analyses are used to test the 

discrimination power of each ratio taken singly in order to ascertain the 

contribution that each ratio makes to Altman’s (1968) MDA model for the 
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Australian sample of data. The second investigation involves observing 

whether the p-values for each ratio’s mean difference between firm-groups is 

smaller for S2 and S3 calculations than for S1calculations. This would then 

support the general hypothesis of this thesis, as stated in Chapter 1, that 

restrictions on the accounting practices of intangibles increase the accuracy of 

BPM outcomes, as far as the Altman (1968) model is concerned.  

The test of H3 was applied separately to the individual ratios in the 

Altman (1968) model (see Table 5.3 in Chapter 5). 

 H3: For each dataset, S1, S2 and S3, the mean paired difference 

(bankrupt minus non-bankrupt) for each of the five financial ratios 

in Altman’s (1968) BPM is negative for the five years before 

bankruptcy ie. bankrupt firm ratio means are smaller than 

non-bankrupt firm ratio means. 

 

Note: the negative direction that is stated in H3 was determined by the 

fact that when the firm ratios are smaller in Altman’s (1968) BPM it directly 

leads to smaller Altman (1968) Z-scores (since all the model coefficients are 

positive) and consequently there is a stronger tendency to classify firms as 

bankrupt. 

It must be noted here that the methods used to recalculate Total Assets 

and the related adjustment for the expense and tax effect will lead to smaller 

denominators and either a small decrease or no adjustment to the numerators. 

Consequently, it would be expected that the result of each ratio should be 

larger with these deductions than without them since larger ratios lead to 
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larger Z-scores — they are a characteristic of a ‘non-bankrupt’ firm, so ceteris 

paribus, we would expect more ‘non-bankrupt’ classifications for S2 and S3 

calculations than for S1— and for both groups of firms, bankrupt as well as 

non-bankrupt. Furthermore, since the deduction effects should apply equally 

to bankrupt and non-bankrupt firm ratios, all things being equal, these should 

not affect the mean ratio differences that is being tested between the matched 

firms if the two types of firms are responding similarly to the rule changes. In 

other words, we are interested in finding out whether managers of bankrupt 

firms engage in creative accounting practices for intangibles to mask the firm’s 

financial statements to make them appear healthy. H3 results may help in this 

investigation.  

After H3 has investigated which ratios from the Altman (1968) model 

differed significantly and in the expected direction between bankrupt and 

non-bankrupt firms as the former approached bankruptcy, the next logical 

step is to check whether these differences result in lower Z-scores between the 

firm-groups, and how the three reporting datasets and/or year prior will affect 

these results. 

 

4.2.2. Hypothesis 4a: The Altman (1968) Model Z-scores and Classification 

Outcomes. 

Chapter 2 ascertained that prior to the IFRS switch in 2005 many firms 

expected to write billions of dollars of Intangible Assets off their balance 
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sheets (Tabakoff, 1999; West, 2004). Further empirical evidence showed that 

the key IFRS changes affected firms’ Total Assets or total liabilities and, as a 

result, their financial ratios and debt covenants (Chalmers et al., 2008; 

Chalmers & Godfrey, 2006; Ernst & Young Australia Ltd, 2005). The 

derecognition of intangibles that fail the new IFRS rules were found to 

negatively affect operating results and equity while the reversal of goodwill 

amortisation charges increased profits and equity. The issue is that no-one 

could have predicted whether firms, failing or not, would “take a bath” and rid 

their balance sheet of unwanted intangibles.  

Chapter 2 also presented evidence that managers had engaged in 

creative reporting practices for intangibles within the bounds of AGAAP. 

Furthermore, these types of transactions led to eroded Total Assets, rendering 

the quality of financial information unreliable and subjective. This study thus 

tests the robustness of the Altman (1968) and Zavgren (1983) BPM in an 

Australian regulatory environment to determine whether the quality of 

financial information remains the same, deteriorates, or even improves the 

financial ratios’ ability to predict bankruptcy.  

Therefore, it was necessary to investigate whether accounting methods 

for intangibles and goodwill under AGAAP or IFRS firstly, gave significantly 

different Z-scores according to Altman’s (1968) MDA model values, and 

secondly, whether these were more accurate for the job of classification of 

sampled firms. Developing this hypothesis was based on the fact that creative 
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accounting generally occurs within the bounds of AGAAP (Dechow & Sloan, 

1996). Managers of failing firms have been found to capitalise intangibles as 

assets more aggressively than firms that do not fail (Jones, 2011). These 

accounting policy choices for intangibles has been the point of contention as 

to the lower quality in the financial reporting information under AGAAP 

(Wright, 2004).  

In contrast, US researchers suggest that the growth in importance of, 

and omission of Intangible Assets from the balance, impairs the predictability 

of financial ratios with respect to bankruptcy (Beaver et al., 2005). Not since 

(Elam) in 1975 has anyone questioned Altman’s (1968) model, particularly 

whether changes in accounting standards (and the capitalisation of 

intangibles) affect the predictability of corporate failure in the US. The most 

likely reason is that US Standards have always prohibited the capitalisation of 

most intangibles. The history of accounting for intangibles is very different in 

Australia with almost all intangibles allowed to be capitalised if they met less 

restricted criteria. Australian regulators and academics have even found 

evidence of firms that have engaged in creative accounting to conceal financial 

distress (Finch, 2005; Margret, 2005; Mulford & Comiskey, 2002). The current 

study evaluates the merits of intangibles capitalisation from a bankruptcy 

perspective using the Altman (1968) MDA model which has not been 

previously considered in the literature.  
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H4a is used to test whether non-restrictive or restrictive accounting 

methods for intangibles give significantly different Z-scores (Altman’s (1968) 

MDA model outcome values). H4a is tested within datasets (S1, S2 and S3), and 

for the five years sample period (t-1 to t-5) in order to flag whether any 

calculation dataset or prior time stands out for these Z-score differences. In 

other words, how and when is Altman’s (1968) MDA model discriminating best 

between firm types? Because all the coefficients in Altman’s (1968) model are 

positive and lower Z-scores lead to a higher propensity to be classified as ‘fail’ 

in that model’s specifications, a directional (1-tail) test of significance in the 

expected direction of lower Z-scores for bankrupt firms was applied to the firm 

ratios’ data. Dependent paired t-tests were used to investigate whether the 

Z-scores from the Altman (1968) model would discriminate well between 

firm-groups within each dataset.  

 H4a: for S1, S2 and S3, and each of the five years prior to 

bankruptcy, the mean-paired difference between firm group 

Z-scores (ZB–ZNB) in Altman’s (1968) BPM would be negative (e.g. 

Z-scores would be smaller for bankrupt firms than for 

non-bankrupt firms). 

 

Universal statistical support for H4a will confirm that Altman’s (1968) 

model is a good discriminator between bankrupt and non-bankrupt firms for 

our sampled data but will say nothing about the role of intangibles in the 

discrimination process. The role of this hypothesis is to compare the level of 

support that exists for the hypothesis under each of the calculation datasets 
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and for each prior year (ie. using the information from all the 15 statistical 

tests) and use, the differences in the p-values to discuss what role intangibles 

play.  

 

4.2.3. Hypothesis 4b: Altman’s (1968) Model Classification Outcomes. 

H4b extends the tests conducted in H4a by testing whether restating 

AGAAP data using AASB 138, AASB 3 and AASB 136 gives different three-way 

classification outcomes (bankrupt, grey/undecided or non-bankrupt decisions) 

for S2 and S3 compared with the classifications under S1 using Altman's (1968) 

model and his classification rules in each of the prior years. Both the bankrupt 

firms and the matched non-bankrupt firms are pooled and classified in this 

way and tested for differences in their classification decisions when intangibles 

are removed from the accounting numbers. 

 Universal statistical support for H4a will confirm that Altman’s (1968) 

model is a good discriminator between bankrupt and non-bankrupt firms for 

our sampled data but says nothing about the role of intangibles in the 

discrimination process. As explained in earlier hypotheses, the role of this 

hypothesis is to compare the level of support that exists for the hypothesis 

under each of the calculation datasets and for each prior year (ie using the 

information from all the 15 statistical tests) and use, the differences in the 

p-values to discuss what role intangibles play. Thus, H4b was posed as a null 

hypothesis: 
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 H4b: no systematic change occurs in the way that Altman’s (1968) 

BPM classifies firms as bankrupt, grey or non-bankrupt when using 

the different calculation datasets for TA. 

Notice that H4b is the first hypothesis that is posed as a null hypothesis.  

 

4.2.4. Hypothesis 5: Altman’s (1968) Model Accuracy. 

Accepting H4b would mean that Altman’s (1968) BPM is robust to the 

changes in accounting methods for intangibles in Australia. On the other hand, 

if this hypothesis is rejected, and there are significant differences in Altman’s 

(1968) model classification of firms as a result of the reporting changes, 

overall, or at particular times prior to the bankruptcy event, then it would also 

be useful to know whether these are more or less accurate, post-2005. The 

accuracy of Altman’s (1968) model will be investigated with a test of H5 to 

ascertain whether the percentage accuracy of the classifications differs 

significantly when intangibles are removed, when, and for which type of firms. 

Thus, H5is also posed as a null hypothesis: 

 H5: the accuracy of Altman’s (1968) BPM classifications remains 

unchanged, pre and post-2005, and during all prior years. 

 

4.3  THE ZAVGREN (1983) BANKRUPTCY PREDICTION MODEL 

 

Zavgren’s (1983) model was used in this study because it differs in many 

ways from the Altman (1968) MDA model. Zavgren’s (1983) model uses a logit 

statistical technique and contains seven very different financial ratios to the 
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five ratios used in the Altman (1968) model. Unlike Altman’s (1968) Z-score 

index, Zavgren’s (1983) logit model score is not directly translated into an 

index for classification purposes. Rather, a conversion formula is applied to the 

logit outcome (log odds) to form an estimated risk of bankruptcy figure: P (B). 

Altman’s (1968) MDA model index (e.g. the Z-score) has a direct and positive 

relationship between each of the ratios that make up the index and the Z-score 

— the larger the ratios the bigger the Z-score and the propensity to be 

classified as non-bankrupt. This is not the case for Zavgren’s (1983) ratios. 

Therefore, the relationship between the ratios and the estimate of bankruptcy 

risk/classification is not direct for Zavgren’s (1983) model due to the mixed 

signs on the ratios—some are positive and others negative (Altman’s (1968) 

coefficients are consistently all positive). So unlike Altman’s (1968) ratios, not 

all of Zavgren’s (1983) ratios are logically larger for healthy firms. Rather, a 

positive coefficient in the logit model implies that the bankruptcy risk estimate 

increases with the ratio and vice-versa if the coefficient is negative (Cybinski, 

2003, p. 85). 

The ratios in the Zavgren (1983) model are expected to have a negative 

relationship to failure. These are the average inventory divided by net sales 

(AI/NS), accounts receivable divided by average inventory (AR/AI), end-of-year 

cash balance divided by current liabilities (CASH/CL), end-of-year cash balance 

divided by Total Assets (CASH/TA) and, income before discontinued 

operations and extraordinary items divided by total shareholders’ equity 
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(IBDOEI/TSE). If this is the case, then the lower the values of these ratios the 

stronger their contribution to failure risk. Conversely, one ratio in the Zavgren 

(1983) model that is expected to have a positive relationship to failure: 

long-term borrowings divided by total equity (LTB/TE). This means that the 

higher the ratio value the stronger its contribution to failure risk. Because of 

these different relationships, all hypotheses for the Zavgren (1983) model were 

posed as null hypotheses. An explanation of the expected direction according 

to each of the specific ratios is provided in Table 5.3 in Chapter 5. 

The next objective was to investigate whether recalculate AGAAP data 

using AASB 138, AASB 3 and AASB 136 affects the stability of the Zavgren 

(1983) model’s ratios. Also, whether the IFRS rules affect the bankruptcy risk 

estimates and, as such, the overall model’s accuracy.  

 

4.3.1. Hypothesis 6: Zavgren’s (1983) Model Ratios. 

Based on similar research as for H3, H6 tests whether bankrupt firms 

capitalised intangibles differently from matched non-bankrupt firms. H6 is an 

important first step in ascertaining whether the accuracy of Zavgren’s (1983) 

model is marred, or improved significantly, by the specific changes in 

accounting standards. However, please note that all of the hypotheses 

regarding the Zavgren (1983) model are posed as null hypotheses ie. no 

evidence of any change resulting from the new accounting rules for 

intangibles. H6 is expressed as follows: 
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 H6: For each dataset, S1, S2 and S3, there is no difference between 

firm-groups (bankrupt minus non-bankrupt) for each of the seven 

financial ratios in Zavgren’s (1983) BPM for the five years before 

bankruptcy. 

 

So for H6, the discussion of results is based on the mean differences 

(B-NB), their 2-tail p-values, and the expected directions according to each 

specific ratio. In this way, H6separately tests the discrimination power of each 

of the seven Zavgren (1983) ratios across each of the three datasets, and 

across the five sample years before bankruptcy (t-1 to t-5), thus ascertaining the 

contribution of each ratio to the model.  

H6 has two levels (like H3 for Altman), which require inspection of the 

results statistically in the first instance for differences between firm types (B 

and NB) within datasets, and then for differences in the calculation datasets by 

comparison of the p-values across datasets. So the second level of H6, as for 

H3, investigates whether the p-value for each ratio’s mean difference between 

firm-groups is smaller (ie. more significant) for S2 and S3 than it is for S1 . If it is, 

then there is support for the removal of intangibles to provide better 

discrimination between firm types that is due to greater reliability in the 

accounting numbers as a consequence.  
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4.3.2. Hypothesis 7a: Zavgren’s (1983) Model-estimated Bankruptcy 

Risks. 

H7a is used to test the mean paired differences in Zavgren’s (1983) 

bankruptcy risk estimates between firm-groups, within datasets and, across the 

five sampled years prior to the bankruptcy event.  

 H7a: For each of the calculation datasets, S1, S2 and S3, and for the 

five years before bankruptcy, there is no difference in the mean 

bankruptcy risks for the two firm-groups (P(BB) minus P(BNB) that 

arise from Zavgren’s (1983) BPM. 

 

Statistical support for H7a will confirm that Zavgren’s (1983) model is a 

good discriminator between bankrupt and non-bankrupt firms for our 

sampled data but will say nothing about the role of intangibles in the 

discrimination process. The role of this hypothesis is to compare the level of 

support that exists for the hypothesis under the two calculation datasets S1 

and S2, for each prior year and uses the differences in the p-values to discuss 

what role intangibles play.  

So like H4a for the Altman (1968) MDA model, H7a is tested using two 

levels: firstly, to ascertain whether Zavgren’s (1983) model discriminates well 

between the bankrupt and non-bankrupt firms in the sample; secondly, by 

observing the p-values, to check whether the change from the more flexible 

rules under AGAAP for intangibles to the more restrictive rules under IFRS 

intangibles gives significantly different risks of bankruptcy ( e.g., in Zavgren’s 
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(1983) logit model outcome values). In other words, how and when is 

Zavgren’s (1983) logit model discriminating best between firm types? 

 

4.3.3. Hypothesis 7b: Zavgren’s (1983) Model Classification Outcomes. 

H7b is tested to investigate whether there was any systematic change in 

how Zavgren’s (1983) BPM classifies firms under S1, S2 and S3 as bankruptcy 

approached: 

 H7b: no systematic change would occur in how Zavgren’s (1983) 

model classifies firms as bankrupt or non-bankrupt when using 

different calculation datasets for Total Assets (and their related 

double-entry accounting items). 

 

Notice again that H7b is posed as a null hypothesis. Accepting H7b 

would mean that Zavgren’s (1983) BPM is robust to the changes in accounting 

methods for intangibles and goodwill in Australia. On the other hand, if this 

hypothesis is rejected, and there are significant differences in Zavgren’s (1983) 

model classification of firms as a result of the reporting changes, overall, or at 

particular times prior to the bankruptcy event. Then it would also be useful to 

know whether these are more or less accurate, using AASB 138, AASB 3 and 

AASB 136. The accuracy of Zavgren’s (1983) model will be investigated by 

testing H8 to ascertain whether the percentage accuracy of the classifications 

differs significantly when intangibles are removed, when, and for which type of 

firm. 
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H7b is used to extend the tests conducted for H7a by testing whether 

the different datasets give different two-way classification outcomes 

(‘bankrupt’ or ‘non-bankrupt’ decisions) for S2 and S3 compared with the 

classification under S1 using Zavgren’s (1983) model and classification rules in 

each of the prior years. Both the bankrupt firms and the matched 

non-bankrupt firms were pooled and classified in this way and tested for 

differences in their classification decisions when intangibles were removed 

from the accounting numbers. 

 

4.3.4. Hypothesis 8: Zavgren’s (1983) Model Accuracy. 

Based on the arguments presented for the test of H5 for the accuracy of 

the Altman (1968) model, a test of H8 is similarly applied using Zavgren’s 

(1983) model outcomes instead used to test the accuracy of the classification 

outcomes of Zavgren’s (1983) model for the three datasets over the five years 

prior to the bankruptcy event for both types of firms in the sample. The 

statistical test determines whether the two variables, a firm’s actual status 

(bankrupt or non-bankrupt) and its predicted status, are 

unrelated/independent (null hypothesis) or related, (ie. their distributions 

agree, meaning that the predictions are accurate). In the latter case, the null 

hypothesis is rejected. We also wish to know whether agreement depends on 

the different datasets as well as the prior year to the bankruptcy event. In 

other words, does the inclusion (S1) or exclusion (S2&3) of all or part of 
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intangibles change the accuracy of the classification of firms and at which time 

periods relative to the bankruptcy event? As in testing H5 for Altman’s (1968) 

model accuracy, the second age of investigation here is to compare the 

p-values of the various statistical tests in order to answer that question.  

 H8: the accuracy of Zavgren’s (1983) model classification remains 

unchanged, pre- and post-2005 and for all prior years. 

 

4.4  CHAPTER SUMMARY 

 

This chapter explained the hypotheses developed in response to the 

argument that bankrupt firms’ managers used voluntary capitalisation of 

identifiable Intangible Assets to mislead users regarding their existing financial 

state. The hypotheses drew on US and Australian literature that found 

capitalisation and expense methods were used to manipulate accounting 

numbers used in key financial ratios.  

The first Section explored the relationships between reported TCIA, 

firm-groups, and the number of years to bankruptcy. The level of a bankrupt 

firm’s book value of TCIA was predicted to increase in magnitude as 

bankruptcy approaches but that was not expected to be the case for 

non-bankrupt firms; and that bankrupt firms reported higher proportions of 

TCIA within Total Assets relative to reports by non-bankrupt firms. The second 

set of hypotheses tested for trends in Intangible Assets as bankruptcy 
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approached as well as for differences in TCIA between firm-groups within each 

dataset.  

The second Section presented the development of three hypotheses to 

test the effect of applying AASB 138, AASB 3 and AASB 136 on the Altman 

(1968) model’s financial ratios, classification outcomes and model accuracy. 

The final set of hypotheses that were developed related to the Zavgren (1983) 

model and mirrored the three hypotheses for the Altman (1968) model. 

Chapter 5 presents the research methods used to collect appropriate data for 

testing the various hypotheses developed here in Chapter 4.  
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Chapter 5: Research Methods 

 

 

This chapter describes the research methods applied in this study to test 

the hypotheses and sub-hypotheses explained in Chapter 4. It outlines the 

sample period, data collection procedures, specification of variable 

measurements and statistical techniques used.  

 

5.1  STUDY PERIOD 

 

The research period was from 30 June 1991 to 30 June 2004. The 

financial year ending 30 June 2004 and half-year ending 31 December 2004 

represented the operative dates of AASB 138, AASB 3, and AASB 136. Under 

the superseded accounting standards for intangibles, 30 June 2004 was the 

cut-off date, after which Australian reporting entities were no longer permitted 

to use the non-restrictive accounting practices for intangibles or the 

amortisation of goodwill.  

The sample selection period was initially determined to begin in 1996, 

rather than 1983, for three reasons. Firstly, going back over such a long 

time-period would induce further complications due to the widespread 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

148 

 

economic, technological, and social changes that have occurred in Australia 

over the longer period. Having too long a sample interval increases the risk of 

results being influenced by extraneous factors since correlated omitted 

variables are always a major concern in quantitative accounting research 

(Watts & Zimmerman, 1990; Wong & Wong, 2001).This problem was noted as 

a concern in James et al. (2008) where the sample period was 20 years, 

1981-200025. 

Secondly, the financial statement data for the 1980s would need to be 

collected manually from the AGSM Microfiche series held at the State Capital 

Libraries (James et al., 2008, p. 636). This would be a time-consuming process 

and many of the individual microfiches held at these places have been lost or 

stolen over the years. This missing data creates an additional source of bias.  

Thirdly, 1996 represents the year in which AASB 1013 was changed to 

the new requirement that systematic amortisation to the profit and loss 

account of purchased goodwill must be by the straight-line method only. 

However, this was a minor change in practice as the vast majority of Australian 

companies (over 90%) used the straight-line method before 1996. Many 

                                                

25
   James et al (2008, p. 634) noted their concern regarding acquired goodwill measure might 

be capturing underlying theoretical constructs other than the expected loss of accounting-

related benefits associated with the passage of AASB 1013, namely reported earnings 

conservatism, the presence of growth options and prior management inefficiencies.  
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companies sometimes or always used an amortisation period shorter than the 

maximum allowed period of 20 years both before and after 1996. It is also the 

year AASB 1013 prohibited the use of the ISOYD method of amortisation.  

Since BPM require data for the five years prior to bankruptcy, the 

proposed study period was extended to include the financial year ending 30 

June 1991 and the fiscal years ending 30 June 1991 to 30 June 2004. This 

fourteen-year period captured a broad range of intangibles and methods used 

to account for them to avoid biased results caused by general economic 

factors that might have affected any particular year.26 

 

5.2 THE FIRMS: SAMPLE 

 

5.2.1. Bankrupt and Non-bankrupt Firms. 

A bankrupt firm is defined as a firm that was delisted from the ASX 

following their Chapter 17, Listing Rules: 17.11–17.16, after legal proceedings 

for receivership, voluntary administration, and liquidation were completed. Any 

firm that failed to pay annual listing fees and had been in receivership or 

administration at some point was included in the sample of bankrupt firms. 

Any firm that had been delisted due to privatisation; subject to a successful 

                                                

26
   The term ‘years prior to failure/bankruptcy’ is used in all predictive studies and refers to the 

particular financial statements available from which the data were gathered. 
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merger, takeover or compulsory acquisition over the sample period was 

excluded. Non-bankrupt firms are those not classified as bankrupt. Each 

non-bankrupt firm must have remained on the ASX listing for five years after 

the bankrupt firms had been delisted. Non-bankrupt firms were dropped from 

the sample if they were unsuccessfully matched to a bankrupt firm based on 

their size, industry, and fiscal year end data availability for the five sampled 

years immediately prior to bankruptcy.  

 

5.2.2. Matching Criteria. 

Following the same matching procedure used by Altman (1968) and 

Zavgren (1983), bankrupt and non-bankrupt firms were matched by industry, 

size and time. Industry was measured by using GICS, size by the reported 

dollar value of Total Assets and time-period by matching firms with the same 

set of published financial statements for each fiscal reporting period. This 

current study matches an equal sample of 46 bankrupt and 46 non-bankrupt 

firms based on size, industry, and time-periods.  

Consistent with prior literature, Total Assets is used to match each 

individual bankrupt firm to a non-bankrupt firm to control for the size effect 

(Altman, 1968, 1976; Beaver, 1966; Zavgren, 1983). It is also well documented 

that Total Assets is the best size-based criterion to control for three 

bankruptcy-related effects. These are:  

1) the higher incidence of failure among smaller firms (Altman, 2001),  
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2) firms engaging in reporting manipulations (Hossari et al., 2007; Lobo 

& Zhou, 2006; Watts, 2006a), and  

3) distressed firms using voluntary capitalisation to avoid bankruptcy 

(DeAngelo & DeAngelo, 1990; Healy & Palepu, 1990; Smith et al., 

2001a).  

 

Unlike the Altman (1968) and Zavgren (1983) studies, this study extends 

the industry matching criteria to include principal activity using the dollar 

value of operating activity sales. This approach ensured that firm-groups were 

more likely to be competitors in the same industry. This is based on prior 

research that found firms that generated sales from similar business activities 

owned comparable asset bases and were thus more likely to use similar 

reporting practices to account for those assets and sales (Gentry, Newbold, & 

Whitford, 1985, 1987; Sheppard, 1994a; Sheppard, 1995). It is believed that this 

procedure will control for intra-industry firm differences other than alternate 

accounting methods used by bankrupt and non-bankrupt firms. 

 

5.2.3. Sample Selection. 

The initial sample was limited to 668 Australian publicly listed firms 

delisted from the ASX and reported by delisted.com.au, a Division of 

InvestoGain Australia. Foreign domiciled firms (29 firms) and firms with 

different financial profiles (131 firms) were excluded from the sample. Other 

firms dropped as potential bankrupt firms were those that were delisted 

pursuant to ASX Chapter 17, listing rules 17.1-17.4 (462 firms) and firms that 
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did not have published annual report data available for the entire five-year 

sample period (15 firms). 

Share price data for both the firm-groups was required for calculating 

the fourth ratio in the Altman (1968) model and were sourced from the 

DataStream database (Thomson Reuters, 2006). Share prices for three firms 

were not reported on DataStream for any year in the study period. These firms 

were excluded from the initial list, bringing the final sample to 46 firms overall, 

yielding 181 firm-year observations. Consistent with prior literature, firms 

identified as bankrupt were coded as bankrupt for the five previous years that 

the annual report data was available.  

Any firms with incomplete datasets were screened further to ensure that 

available financial statements met the selection criteria. Any bankrupt firms 

that did not have one or more annual reports with 30 June fiscal year endings, 

or did not report capitalised Intangible Assets within Total Assets, were 

excluded from the sample (see Table 5.1, below, which provides the details of 

selected firms for the dataset).  
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Table 5.1 

Selection of Firms for the Dataset 

Reasons for exclusion Delisted firms 

Number of all delisted firms provided by InvestoGain 668 

Less  

Foreign domiciled firms 29 

Financial profiles27 131 

Chapter 17.1–17.428 

Other29 

462 

15 

Firms with missing data30 15 

Total number of firms in the sample 46 

Note: See. Appendix A for each of the 46 firms relative to the 14 fiscal years that make up the 

study period. Also, see Appendix B for a listing of all bankrupt and matched non-bankrupt firms 

in the sample, their ASX Codes, GICS, and date of bankruptcy. 

 

Some of the bankrupt firms had only one or two years of financial 

statements, while other firms’ data dropped out after 2004. (See Appendix A, 

which presents a list of the available financial statements for each bankrupt 

firms across each of the fiscal years in the study period: 1991 to 2004.) 

                                                

27
 For these industries, financial statements were prepared using industry-specific Accounting 

Standards, or the AASBs pursuant to Corporations Act (2001) (Cth). Mining (n=29 companies) 

was required to use industry-specific standards, but these are silent on whether exploration 

costs should be reported as a tangible or Intangible Assets (AASB 1022 Extractive Industries) 

and insurance companies are governed by AASB 1023 Financial Reporting for General 

Insurance Activities. 
28

 This study did not include delisted firms that were distressed and subject to takeovers, 

mergers or compulsory acquisitions because even though they may have been close to 

failure, the firm continued to exist under the control of a different parent/holding company. 
29

 Firms delisted due to privatisation, redeemed shares, reorganisation or selective capital 

reductions were also excluded. 
30

 Missing data relates to data for financially distressed firms that were unavailable, and, if 

excluded from the estimation sample, led to an under-representation bias and thus a large 

error probability for misclassifying firms (Type I error) in the resulting model. 
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Following Ohlson’s (1980) approach, no firm was excluded because it had been 

newly listed or had failed within four years of the end of the sample period. 

Consistent with Ohlson (1980), if firms produced annual reports after 

announcing their impending bankruptcy, their published financial statements 

from the previous reporting period were used. 

The sector analysis tool in Aspect FinAnalysis Pty. Ltd., contains annual 

reports dating back to 1991 for all ASX listed and delisted companies, and was 

used to generate a complete list of non-bankrupt firms. These firms were 

grouped according to their GICS code, and finally by the net dollar value of 

Total Assets reported in each fiscal year. The next step involved matching each 

non-bankrupt firm that had reported similar net dollar value of Total Assets as 

that reported by the bankrupt firm according to the years in which they had 

published their final annual reports. Each non-bankrupt firm was decisively 

matched to the bankrupt firm that had the same June 30 fiscal yearend 

financial reports, GICS, sub-industry classification number (principal activity) 

and approximate sales from operating activities. If, for any reason, the 

non-bankrupt firm failed to be matched on any of these criteria, it was 

dropped. Table 5.2 summarises the number of bankrupt and non-bankrupt 

firms within each GICS industry sector and the percentage concentration 

within each sector.  
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Table 5.2 

Global Industry Classification Standard Industry Sectors for Sample of Firms 

GICS industry sectors Count % 

Consumer discretionary 20 22 

Consumer staples 12 13 

Health care 6 7 

Industrials 32 32 

Information technology 12 13 

Telecommunications 10 11 

Total 92 100 

 

Firms defined as bankrupt were coded as such for the 30 June fiscal 

period preceding the firm’s final submission of audited financial statements 

(t0). The five-year fiscal periods in which the bankrupt firm had published 

financial statements available was coded tn, which meant that all legal 

bankruptcy proceedings were complete, no further financial statements were 

available and ASX had delisted and deregistered the firm during the 1996–

2004 pre-IFRS period (see Appendix A). For tn,, where t denotes time and n 

denotes the number of years prior to bankruptcy. This study expected that a 

firm’s failure symptoms were manifested into the accounting figures used to 

compile their financial statements in that particular year.  

 

5.3  THE DATA 

 

5.3.1. Data Sources. 

Financial statement data for analysis and testing were extracted from the 

Aspect FinAnalysis database and the share price data for each firm sourced 
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from the DataStream database. Where practicable, up to five annual reporting 

periods of data were collected for all failed and non-failed firms. The data 

collected for each firm included the financial accounting information from 

their income statements, balance sheets and related disclosure notes, share 

prices and number of outstanding shares. Accounting items pertaining to 

intangibles included the aggregate value of TCIA reported in the observation 

year and value of individual intangibles reported in the observation year for 

the sample’s bankrupt and non-bankrupt firms. Income statement information 

included operating profit before tax (OPBT), operating profit after tax (OPAT), 

interest expense, and operating activities sales. Balance sheet information 

included itemised accounts within TA, CL, borrowings, and all sub-category 

accounts within shareholders’ equity. 

The Aspect FinAnalysis database provided digitally scanned images of 

annual reports, which were used to collate manually details of the net dollar 

numbers of accounting items reported for each firm year included in the study 

period. In addition, both the aggregate numbers of major accounts from 

income statements and balance sheets and current items from the related 

disclosure notes during the sample period were collated.  

 

5.3.2. Types of Intangible Assets. 

To gain insight into the different classes of Intangible Assets reported by 

the sampled bankrupt and non-bankrupt firms, the firms’ balance sheets were 
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collected. From this, each itemised intangible asset was extracted from the 

disclosure notes, totalling 330 items. Given the importance attributed to 

Intangible Assets in the literature, this study treated all voluntary capitalised 

intangibles and mandatory capitalised goodwill as a distinct class of assets 

modelled separately from other forms of discretionary accruals. These items 

were then categorised as follows:  

 Intangible Assets subject to specific accounting standards: AASB 

1011 and AASB 101331, 

 other identifiable Intangible Assets not subject to specific 

accounting standards: licences, rights, patents, royalties and 

internally generated brands, trademarks, mastheads, publishing 

titles, customer lists and intellectual property.32 

 

5.4  RECALCULATION METHODS FOR DEALING WITH INTANGIBLE ASSETS 

WITHIN TOTAL ASSETS 

 

Following the recalculation methods using AGAAP data and simulated 

‘as-if’ (see use of term in Smith, et al., 2001, pp. 15 & 22) AASB 138, AASB 3 

                                                

31
 Purchased goodwill was covered by the non-binding professional standard AAS 18 from 1984 

and the mandatory AASB 1013 from 1988 (for firms with a 30 June year end the standard 

first applied for the 1988 financial year). 
32

 The treatment of Intangible Assets, apart from Goodwill, has not been covered by a 

dedicated Australian Accounting Standard for identifiable Intangible Assets during the 

pre-IFRS period: 1991 to 2004. Instead, most identifiable Intangible Assets were governed 

indirectly through Standards that related to the accounting for tangible non-current assets 

such as AASB 1015 Accounting for Assets, AASB 1021 Depreciation, AASB 1010 Recoverable 

Amount of Non-current Assets, and AASB 1041 Revaluation of Non-current Assets. 
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and AASB 136 applied retrospectively. The three major accounting policy 

differences between AGAAP and IFRS rules for intangibles are as follows: 

1) AASB 138 now deals with all Intangible Assets irrespective of whether 

or not they are identifiable (see Section 5.3.2). 

2) AASB 3 requires continued mandatory application of purchase 

accounting to corporate acquisition transactions; the allocation of 

goodwill is now assigned to a CGU.33 

3) AASB 3 requires amortisation of goodwill over a period not 

exceeding 20 years to be replaced with impairment testing. If the 

assessed recoverable amount of goodwill is less than its carrying 

amount, the carrying amount is deemed impaired. AASB 136 requires 

any impairment losses to be allocated on a pro rata basis against 

each asset within that CGU.  

The three sets of data used to test the eight hypotheses explained in 

Chapter 4 are now described in detail. The three datasets used drew on this 

study’s research hypothesis:  

Restrictions on flexible financial reporting of intangible 

assets would improve the reliability and transparency 

of the accounting information contained in financial 

statements, thereby increasing the accuracy of BPM 

outcomes. 

 

                                                

33
 AASB 3 defines CGU as ‘the smallest identifiable group of assets that generates cash inflows 

that are largely independent of the cash inflows from other assets or groups of assets’ (para. 

6). With respect to Goodwill, CGU represent ‘the lowest level within the entity at which the 

Goodwill is monitored for internal management purposes’ (para. 80a). 
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The compilation of each dataset focused on the adjustments required to 

recalculate the AGAAP data to reflect the application of (1) to (3) 

retrospectively.  

 

5.4.1. Dataset 1: Unadjusted AGAAP Data. 

As stated in Chapter 2, Section 2.5.1, S1 involved applying the original 

(unadjusted) dataset of a matched sample of bankrupt and non-bankrupt 

firms. The data collection procedures were detailed in Section 5.3. S1 data was 

represented exactly as reported in each of the five annual reports for each 

bankrupt firm and their matched counterpart for the five sample years prior to 

bankruptcy. The data remained unadjusted as reported in the financial 

statements prepared in accordance with respective accounting standards and 

AGAAP rules during the study period of 1991-2004. S1 used all reported 

accounting numbers from the income statement, balance sheet and related 

disclosures notes in the financial statements in deriving the modelled financial 

ratios in the Altman (1968) and Zavgren (1983) BPM.  

 

5.4.2. Dataset 2: Unadjusted AGAAP Data Restated ‘as if’ AASB 138, AASB 

3 and AASB 136 Applied. 

S2 was more complex than S1, since it involved two separate hypothetical 

recalculations of AGAAP data using the restrictive IFRS rules in accordance 

with AASB 138, AASB 3 and AASB 136. Drawing on the literature presented in 
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Chapter 3, S2 made the assumption that failed firms’ managers used the 

non-restrictive accounting policies for intangibles to misrepresent financial 

statements in the five years prior to bankruptcy. As a result, Total Assets and 

other accounting items (due to the matching principle) were misstated due to 

managers opting for intangible capitalisation, upward revaluations and 

deferred amortisation charges.  

S2 made the same adjustments as all publicly listed Australian entities 

during the switch from AGAAP to IFRS: 

 derecognise all existing Intangible Assets involving cash outlays 

and non-cash outlays (such as revaluations and capitalised 

intangibles that was internally generated) from Total Assets on the 

balance sheet and expense them to the income statement. 

 derecognise the carrying amount of goodwill (such as consolidated 

and acquired) from Total Assets on the balance sheet and expense 

them to the income statement. Consistent with Goodwin et al. 

(2008, p. 96), the carrying amount of goodwill was assessed as 

irrecoverable and written down (fully impaired) to zero. 

 identify the accounting items used in the modelled ratio formulae 

that are affected by the adjustments in (1) and (2) above that have 

a tax effect (Goodwin et al., 2008, p. 95; Walpole, 2008). For 

example, if OPAT or OPBT had been adjusted, both the current 

income tax expense and current tax liability had to be adjusted. 

Finally, both RE and shareholders’ equity each year had to be 

adjusted because they both contained the same closing OPAT 

balances from each particular reporting period.  

 

As explained in Chapter 2, S2 used the ETR, as recommended by 

(Constable & Woodliff, 1994), where the calculation of the taxes paid and firms 

that made a taxable loss were assigned an ETR with a lower limit of zero to 
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remove the ambiguity of a positive ETR caused when a taxable benefit was 

divided by a negative accounting income (-ve/-ve). Lev and Sougiannis (1996) 

adjustment process was also used, since it allowed IA to be treated as an 

expense, capitalised to the P&L and net amortisation for each year in the 

five-year study period. These adjustments required two assumptions related to 

the potential tax effects of the adjustment process. These were: 

1)  all capitalised intangibles that fail to qualify for AASB 138 that are 

expensed in the current period are deductible for tax purposes, 

whereas goodwill impairments are tax exempt; and 

2) there is no tax effect for firms with negative net income. 

 

The first assumption resulted in the recognition of a deferred tax asset 

for TCIA because of fully expensing voluntary capitalised Intangible Assets and 

for financial reporting purposes (but not for tax reporting purposes). The 

second assumption arose to avoid bias in the adjusted BPM in favour of 

identifying bankrupt firms as a result of the carry forward of tax credits. After 

all these adjustments were made to the S1 data, the financial ratios were 

remodelled and re-entered into both the Altman (1968) and the Zavgren 

(1983) BPM. 

 

5.4.3. Dataset 3: Adjusted AGAAP Data Recalculated ‘as if’ AASB 138 only. 

S3 entailed a slight variation of the assumptions made in S2. For S3, 

AGAAP data in S1was recalculated using the hypothetical (1), shown below, as 
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in S2, but not hypothetical (2). In this case, the carrying amount of goodwill 

was deemed to equate to the recoverable amount of the CGU, and thus 

neither were impaired nor written down to zero. The first step involved the 

following adjustments: 

 derecognise existing Intangible Assets involving cash outlays and 

non-cash outlays (such as revaluations, and internally generated 

intangibles) from Total Assets on the balance sheet and expense 

them to the income statement. 

 identify the accounting items used in the modelled ratio formulae 

that are affected by the adjustments in (1) that have a tax effects 

(Walpole, 2008). These items were then considered to the effect on 

operating profit before (or after) tax to determine the relevant 

tax-effect adjustment required to the income tax expense and 

current tax liability for each respective period. The final step is to 

adjust retained earnings and shareholders’ equity for each year to 

account for the closing balances of OPAT after all adjustments 

were made for that reporting period.  

 

As noted in Chapter 2, S3 assumed that the carrying amount of goodwill 

was estimated to equate to its recoverable CGU amount, and thus remained 

unimpaired and was not written down to zero. After all these adjustments were 

made to the S1 data, the financial ratios were remodelled and re-entered into 

the Altman (1968) and Zavgren (1983) BPM. 

 

  



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

163 

 

5.5  THE RATIOS 

 

The initial set of variables were based on Altman (1968) and Zavgren 

(1983) financial ratios and used to test the hypotheses outlined in Chapter 4. 

These ratios, their acronyms, definitions, and bases of measurement for each 

model are presented in this study. Table 5.3 shows the acronyms for each ratio 

that has been used throughout the thesis and explains how the ratios were 

calculated, and serves as a point of reference for the remainder of this chapter. 

Table 5.3 shows the accounting items, which are end-of-year balances unless 

stated otherwise. These items have been extracted from the annual reports for 

each matched pair from the firm-groups (bankrupt and non-bankrupt) in the 

fiscal years from the five-year sample period.  

This is followed by Table 5.4, which shows the acronyms for each ratio, 

and the expected relationship to failure, ie., ‘+ve’ means that the relationship is 

direct and ‘-ve’ means that it is an inverse relationship to failure. Finally, 

Altman’s (1968) and Zavgren (1983) models are present in Table 5.5 and Table 

5.6 respectively which includes the models’ equations, coefficients, intercepts, 

and the ratios reproduced in Excel.  
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Table 5.3 

Ratio Acronyms, Definition, and Measurements 

ACRONYMS DEFINITIONS MEASUREMENT 

Altman (1968) Ratios 

WC/TA Liquidity Working capital is calculated as current assets minus current 

liabilities divided by TA.  

RE/TA Profitability Value of end-of-year cumulative retained earnings divided 

by TA. 

EBIT/TA Profitability Earnings before tax and interest scaled by TA.  

MVE/BVTL  Market value Weighted average number of shares outstanding multiplied 

by the share price at the end of each fiscal reporting period 

divided by total liabilities. 

S/TA Efficiency Sales from operating activities divided by TA. 

Zavgren (1983) Ratios 

AI/NS Efficiency Average inventory is calculated as the start-of-year balance 

of inventory plus end-of-year balance of inventory divided 

by sales from operating activities. 

AR/AI Efficiency Accounts receivables start-of-year balance plus end-of-year 

balance for each fiscal reporting period and scaled by 

average inventory. 

CASH/CL Liquidity  Quick asset ratio is calculated as cash and marketable 

securities divided by current liabilities. 

CASH/TA Liquidity End-of-fiscal-year cash balance divided by TA. 

IBDOEI/TSE Profitability Income before discontinued operations, interest, and 

extraordinary items divided by total shareholders’ equity 

plus non-current liabilities. 

LTB/TE Leverage Long-term borrowings divided by shareholders’ equity plus 

long-term debt minus current borrowings. 

S/FAWC  Efficiency  Sales from operating activities divided by fixed assets plus 

net working capital (current assets minus current liabilities). 

 

Table 5.3 shows the accounting items, which are end-of-year balances 

unless stated otherwise. These items have been extracted from the annual 

reports for each matched pair from the firm-groups (bankrupt and 

non-bankrupt) in the fiscal years from the five-year sample period. The next 

step is to present in Table 5.4 the ratios used for this study and the expected 

relationship to failure, ie., ‘+ve’ means that the relationship is direct and ‘-ve’ 

means that it is an inverse relationship to failure. 
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Table 5.4 

Ratio Acronyms, Definitions, Relationship to Failure, and Explanation 

Acronyms Definitions 
Relationship 

to Failure 
Explanation 

WC/TA Liquidity -ve 

Working capital ratio measures liquid assets in 

relation to the firm’s size. If this ratio decreases and 

a lesser proportion of the firm’s assets are liquid, the 

expected failure risk increases indicating that current 

assets are shrinking in relation to their TA.  

RE/TA Profitability -ve 

Return on assets measures the cumulative 

profitability over time and, measures the operating 

age of the business. There is a higher probability 

that a longer a firm has been operating the larger 

the ratio will become if trading profitably.  

EBIT/TA Profitability -ve 

This ratio measures the productivity of a firm’s assets 

and insolvency occurs when the total liabilities 

exceed a fair valuation of the firm’s assets with the 

value determined by the earning power of the assets  

MVE/BVTL  
Market value 

of Debt 
-ve 

This ratio shows how much the firm’s assets can 

decline in value before the liabilities exceed the 

assets and the firm becomes insolvent. 

S/TA Efficiency -ve 

Asset turnover ratio that shows the sales generating 

ability of the firm’s assets and measures 

management’s capability in dealing with competitive 

conditions.  

AI/NS  

AR/AI 
Efficiency -ve 

Receivables turnover and inventory turnover would 

both be expected to have positive signs for their 

coefficients; when receivables increase faster than 

inventories or inventories faster than sales, failure 

looms. 

CASH/CL 

Liquidity  -ve 

The acid test ratio is expected to have a negative 

coefficient, since only liquid assets can generate cash 

to cover obligations.  

CASH/TA 

Current assets to TA is expected to have a negative 

coefficient since failing firm experience declining 

cash whilst TA may stay the same or increase 

immediately prior to failure. 

IBDOEI/TSE Profitability +ve 

Income before discontinued operations, interest, and 

extraordinary items divided by shareholders’ equity 

plus non-current liabilities. 

LTB/TE Leverage -ve 

Failing firms are expected to have higher financial 

leverage than healthy ones, since inability to meet 

high fixed debt service obligations is frequently a 

precipitating factor in a firm’s demise.  

S/FAWC  Efficiency  +ve 

The capital turnover ratio is expected to have a 

negative coefficient because firms experiencing 

increasing sales and neglects to invest in capital 

assets, would yield an impressive capital turnover 

over the short-run. However, after a period these 

firms will become less efficient than firms more 

vigorous in investing, and so are more likely to fail. 
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Unlike Altman’s (1968) ratios, not all of Zavgren’s (1983) ratios are 

logically larger for healthy firms. A positive coefficient in the logit model 

implies that the risk estimate increases with the ratio and vice-versa if the 

coefficient is negative (Cybinski, 2003, p. 85). Table 5.4 provides an explanation 

of the expected direction according to each specific ratio. The next Section 

discusses the measurement issues that arose regarding the use of financial 

accounting data to derive the ratios given in Table 5.3. 

 

5.5.1. Data Measurement Problems Associated with Financial Ratios. 

Most BPM researchers have been cautious of the variability and 

unreliability of financial accounting data (Clarke & Dean, 2001). This is largely 

because financial accounting data used to derive financial ratios violates the 

statistical assumption of normality and do not meet the specifications of most 

statistical models (Deakin, 1976; Matolcsy et al., 1993; Richardson & Davidson, 

1983). In addition, financial accounting data generated by AGAAP permits 

creative accounting (Mulford & Comiskey, 2002; Sharma, 1999).  

Generally, researchers have either ignored the measurement problems in 

firms’ financial accounting data or attempted to deal with them by deleting 

the values, applying modified power transformation to the ratios, Winsorizing 

or trimming. For statistical reasons, certain researchers have found that 

ignoring or deleting these values has serious effects on parameter estimates 

and estimated variances in the resulting BPM (Bowen et al., 1987). Cybinski 
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(2003, p. 76) supported this view by stating that ‘these are not valid options 

because firms exhibiting measurement problems offer the most information 

about patterns of failure’ (p. 76). She contended that the replacement method 

appears to be more effective because it is less sensitive to outliers and 

non-normal distributions. Indeed, categorising has been recognised as 

improving standard BPM predictive usefulness (Richardson et al., 1998). This 

study uses the replacement method to address the problem of any ratios with 

zero divisors. This problem is discussed in the next Section.  

 

5.5.2. Ratios with Zero Divisors. 

For all firms in the sample from various industries, any ratio with a sales 

or inventory divisor was problematic because these accounting items were 

often recorded as zero. This reflects the characteristic of certain firms in 

industries such as the service industry, since these firms report little or no 

inventory and derive their income from services and not operating activity 

sales. These problematic ratios also reflect certain characteristics of firms that 

exhibit financial distress, since these firms are more likely to deplete their 

inventory stockpiles without replacement due to a cash deficiency. These firms 

are thus not able to derive income because they cannot make sales without 

inventory.  
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5.5.3. Replacement Method Used for Ratios with Zero Divisors. 

Ratios affected by measurement problems were the inventory turnover 

(AI/NS) and accounts receivable (AR/AI) ratios from the Zavgren (1983) model. 

Both ratios showed up with ‘error’ terms since zero divisors appeared in each 

ratio’s calculation. Following the approach adopted by Cybinski (1995) two 

categories were created from boundaries initially taken as the 1st and 99th 

percentiles obtained by running the SPSS procedure UNIVARIATE. Since the 

numerators for both ratios were never negative extreme values, only those 

with positive extreme values were replaced with the 99th percentile value for 

the rest of each respective ratio distribution and entered into SPSS. (See 

descriptive statistics produced by SPSS in Table 5.5.)  

 

Table 5.5 

Descriptive Statistics for Calculating the 99th Percentile for Categorising 

Inventory Turnover and Accounts Receivable Ratios 

 

 AI/NS AR/AI 

n 381 381 

Mean 35.20 20.60 

Median 0.38 2.23 

Std deviation 664.70 148.14 

Skewness 19.52 15.23 

Std of skewness 0.13 0.13 

99th Percentile  16.06 481.84 

 

So from Table 5.5, the 99th percentiles obtained by SPSS for each of the 

ratios, AI/NS (16.06) and AR/AI (481.84) were used to replace the missing 
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values for every firm that reported zero divisors in either the AI/NS or AR/AI 

ratios. 

 

5.6  THE MODELS 

 

5.6.1. Altman (1968) 

Altman’s (1968) was developed using multiple discriminant analysis 

(MDA) which produces a Z-score index that can be decomposed into the 

various components from each of the ratios that make up the index. These are 

X1 (WC/TA), X2 ( RE/TA), X3 (EBIT/TA), X4 (MVE/BVTL) and X5 (S/TA). The MDA 

computes the discriminant coefficients that, at the time, produced positive 

coefficients for each one of the five ratios in Altman’s (1968) model. This 

meant that if the summation of each ratio multiplied by their respective 

positive coefficient identified them as having a greater potential for fail, the 

firm’s individual Z-score would be lower. The discriminant coefficients are not 

interpretable on their own—only the ratios of the discriminant coefficients are 

unique. In selecting the cut-off scores for his model, Altman (1968) considered 

the cost of Type I and Type II errors (defined below) and prior failure 

probabilities. (See Table 5.6 for the Altman (1968) model which has been 

reproduced in Excel, and includes the individual coefficients for each of the five 

financial ratios.) 

 

  



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

170 

 

5.6.2. Zavgren (1983) 

Unlike Altman’s (1968) Z-score index, Zavgren’s (1983) logit model score 

is not directly translated into a propensity to fail index. Altman’s (1968) MDA 

model index (e.g. the Z-score) can be decomposed into the various 

components from each of the ratios that make up the index; this is not 

possible for Zavgren’s (1983) ratios, since a conversion formula is applied to 

the logit outcome (log odds) to form an estimated bankruptcy risk figure: P(B). 

Therefore, the relationship between the ratios and the estimate of bankruptcy 

risk is not direct for Zavgren’s (1983) model due to the mixed signs on the 

ratios—some are positive and others negative (Altman’s (1968) coefficients are 

consistently all positive). Nevertheless, since the logit (or log-odds) function of 

failure risk is monotonic increasing with risk, a positive coefficient in the logit 

model implies that the risk estimate increases with the ratio and vice-versa if 

the coefficient is negative. These coefficients reflect that certain ratios in the 

Zavgren (1983) model have a negative relationship to failure, such as AI/NS, 

AR/AI, CASH/CL, CASH/TA, and IBDOEI/TSE. This meant that the lower the 

values of these ratios for a firm, the stronger their contribution to failure risk. 

Conversely, the LTB/TE has a positive relationship to failure, meaning that the 

higher the ratio value, the stronger its contribution to failure risk. Therefore, all 

hypotheses for the Zavgren (1983) model were posed as null hypotheses and 

posited no evidence of any change from the retrospective application of AASB 

138, AASB 3, and AASB 136. 
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Table 5.6 The Altman (1968) Model Reproduced in Excel 

 
Zits=.012WC/TAits + .014RE/TAits + .33EBIT/TAits + .006MVE/BVTLits + .99S/TAits 

 Five sample years prior to bankruptcy 

 t-1 t-2 t-3 t-4 t-5 

Ratio Formula Coefficient Valueπ Coefficient Valueπ Coefficient Valueπ Coefficient Valueπ Coefficient Valueπ 

WC/TA .012  .012  .012  .012  .012  

RE/TA .014  .014  .014  .014  .014  

EBIT/TA .330  .330  .330  .330  .330  

MVE/BVTL .006  .006  .006  .006  .006  

S/TA .990  .990  .990  .990  .990  

Z-score Σ  Σ   Σ   Σ  Σ  

CUT-OFF:  

If Z-score is>or=to 2.99 firm 

is ‘non-bankrupt’.  

If Z-score >1.82 but≤2.98 

firm is ‘grey’. If Z-score 

is≤1.81 firm is ‘bankrupt’. 

=IF(D30≤1.81,’ 

Bankrupt’, 

IF(D30>=2.99, 

‘Safe’,’Grey’)) 

=IF(G30≤ 

1.81,’Bankrupt’, 

 IF(G30>=2.99,’ 

Safe’, ‘Grey’)) 

=IF(J30 ≤ 

1.81,’Bankrupt’, 

IF(J30>=2.99, 

‘Safe’,’Grey’)) 

=IF(M30 ≤ 

1.81,’Bankrupt’,  

IF(M30>=2.99,’ 

Safe’,’Grey’)) 

=IF(P30 ≤ 

1.81,’Bankrupt’, 

IF(P30>=2.99,’ 

Safe’,’Grey’)) 

π 
These values are the outcome of multiplying each ratio from Altman’s (1968) MDA model by each of their respective coefficient for each specific year prior to bankruptcy (t-1 to t-5). 

Note: See Table 5.3 for full explanation of the ratios, their acronyms, and measurements.  
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Table 5.7 Zavgren’s (1983) Logit Model Reproduced in Excel 

Pits=β0+ βiAI/NSits + βiAR/Aits + βi CASH/CLits + βiCASH/TAits + βiIDOEI/TSEits +βiLTB/TEits + βiS/FAWCits 

Ratios 

Five Sampled Years Prior to Bankruptcy 

t-1 t-2 t-3 t-4 t-5 

Intercept -0.23883 Intercept -2.6106 Intercept -1.5115 Intercept -5.9457 Intercept -6.8766 

 Coeff.  Coeff.  Coeff.  Coeff.  Coeff.  

AI/NS 0.0011 =0.00108 (AI/NS) 0.0419 =0.0419(AI/NS) 0.0626 =0.0626(AI/NS) 0.0916 =0.0916(AI/NS) 0.0884 =0.0884(AI/NS) 

AR/AI 0.0158 =0.0158x(AR/AI) 0.0222 =0.0222(AR/AI) 0.0083 =0.0083(AR/AI) 0.0167 =0.0167(AR/AI) 0.0069 =0.0069(AR/AI) 

CASH/CL 0.1078 =0.107(CASH/CL) 0.1123 =0.1123(CASH/CL) 0.4248 =0.4248(CASH/CL) 0.0592 =0.0592(CASH/CL) 0.1579 =0.1579(CASH/CL) 

CASH/TA -0.0307 =-0.0307(CASH/TA) -0.027 =-0.027(CASH/TA) -0.0155 =-0.0155(CASH/TA) -0.0041 =-0.0041(CASH/TA) 0.0002 =0.0002(CASH/TA) 

IBDOEI/TSE -0.0049 =-0.0049(IBDOEI/TSE)  -0.014 =-0.0145(IBDOEI/TSE)  0.0052 =0.0052(IBDOEI/TSE) 0.0195 =0.0195(IBDOEI/TSE -0.0230 =-0.0230(IBDOEI/TSE) 

LTB/TE 0.0435 =0.0435(LTB/TE) 0.0446 =0.0446(LTB/TE) 0.0182 =0.0182(LTB/TE) 0.0410 =0.0410(LTB/TE) 0.0437 =0.0437(LTB/TE) 

S/FAWC -0.0011 =-0.0011(S/FAWC) 0.0006 =0.0006(S/FAWC) 0.00002 =0.00002(S/FAWC) 0.0036 =0.0036(S/FAWC) 0.0080 =0.0080(S/FAWC) 

 Σ =SUMt-1 Σ =SUMt-2 Σ =SUMt-3 Σ =SUMt-4 Σ =SUMt-5 

 =1/(1+EXP(-SUMt-1)) =1/(1+EXP(-SUMt-2)) =1/(1+EXP(-SUMt-3)) =1/(1+EXP(-SUMt-4)) =1/(1+EXP(-SUMt-5)) 

Cut-off : A 

probability 

(P(B)) ≥ 0.5 

is classified 

as Bankrupt 

=IF≤0.5,’Not Bankrupt’,’Bankrupt’ =IF≤0.5,’Not Bankrupt’,’Bankrupt’ =IF≤0.5, ‘Not Bankrupt’,’Bankrupt’ =IF≤0.5,’Not Bankrupt’,’Bankrupt’ =IF≤0.5,’Not Bankrupt’, ‘Bankrupt’ 

Note: All ratios are presented in Tables 5.3 and 5.4. 
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5.7  HYPOTHESES TESTING METHODS 

 

This Section describes the methods of statistical testing adopted to 

empirically test the hypotheses developed in Chapter 4. 

 

5.7.1. Hypothesis 1: Total Assets. 

H1 is used to examine whether there were any statistically significant 

differences in reported TA under AGAAP or IFRS calculations (S1, S2, S3) over 

time because of removing part or all of intangibles and goodwill from Total 

Assets. It is extremely likely that there will be differences because Intangible 

Assets and Goodwill were removed in S2 and only capitalised intangibles in S3. 

Nevertheless the purpose of the hypothesis is to discover inconsistencies in 

both the magnitude and the significance of these differences between the two 

types of firms, across the sampled years (t-1 to t-5), and attempt to explain 

these in terms of the research question. H1uses dependent (paired) t-tests to 

test for the significance of the differences in the reporting of Total Assets over 

time within firm-groups (bankrupt and non-bankrupt) and between datasets 

(TA(S2–S1), and TA(S3–S1)) as a result of removing parts of TCIA from TA.  

 

5.7.2. Hypothesis 2: Intangible Assets. 

H2 is used to examine whether the (reported) intangibles invested by 

bankrupt firms are higher as bankruptcy approaches. H2a and H2b are used to 

test whether the relationship between the book value of TCIA and the number 
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of years prior to bankruptcy is negative, i.e. intangibles increase in magnitude 

as bankruptcy approaches for a relationship between TCIA and time to 

bankruptcy (t-n) using a time series regression to assess the association 

between TCIA and time to failure. It was expected that bankrupt firms’ 

reported TCIA (H2a) and non-bankrupt firms’ reported TCIA (H2b) would 

increase as bankruptcy approached. H2c is used to ascertain whether the mean 

paired differences in TCIA/TgA reported by bankrupt firms are higher than for 

the sample of matched non-bankrupt firms. In other words, the paired 

differences (TCIA/TgAB minus TCIA/TgANB) should be positive across all 

sampled years, i.e., bankrupt firms have higher proportions of total capitalised 

intangibles within TA than non-bankrupt firms. H2c uses dependent (paired) 

t-tests to test between firm-groups in order to flag whether bankrupt firms 

have reported larger proportions of intangibles than the non-bankrupt firms 

across the five-year sample period (t-1 to t-5).  

 

5.8  THE ALTMAN (1968) BANKRUPTCY PREDICTION MODEL 

 

5.8.1. Hypothesis 3: Altman’s (1968) Ratios. 

H3 is used to test whether there were significant mean-paired 

differences between firm-groups for each of the five Altman (1968) ratios 

across S1, S2 and S3, and across the five sample years prior to bankruptcy (t-1 to 

t-5). (See Table 5.3 on p. 148, and Table 5.4 on page 149 for full details 
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regarding Altman’s (1968) financial ratios, and Table 5.6 on page 155 for the 

Altman’s (1968) model reproduced in Excel).  

Testing H3 is an important first step in ascertaining whether the accuracy 

of Altman’s (1968) model is marred or improved significantly when data has 

been prepared using the flexible rules under AGAAP instead of the restricted 

reporting rules for intangibles under IFRS. To this end, H3 deals only with the 

ratios in the Altman (1968) model. Testing H3 comprises two levels of 

investigation: both statistically and by observation of the p-values. The first 

investigation uses independent t-tests to test the discrimination power of each 

ratio taken singly in order to ascertain the contribution that each ratio makes 

to Altman’s (1968) MDA model for the Australian sample of data. The second 

investigation is to observe whether the p-value for each ratio’s mean 

difference between firm-groups is smaller (more significant) for S2 and S3 than 

for S1. 

 

5.8.2. Hypothesis 4a: Altman’s (1968) Model Z-score. 

H4 is used to test whether Altman’s (1968) Z-scores are significantly 

affected by the differences that were found above in the ratios, after restating 

AGAAP data using AASB 138 and AASB 3. H4a used dependent (paired) t-tests 

to test between firm-groups (bankrupt and non-bankrupt) within datasets (S1, 

S2 and S3) across the five years sample period (t-1 to t-5) in order to flag 

whether any calculation dataset or prior time stands out for these Z-score 
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differences. H4a compared the obtained Z-scores between each firm type 

(bankrupt, grey/undecided and non-bankrupt), between datasets and for each 

of the five sample years. Dependent (paired) t-tests were used to test Altman’s 

(1968) Z-scores for each of the datasets, (e.g. using Si, i =2,3), where it was 

expected that removing TCIA from S1 data would improve the discriminatory 

power of the model. It is predicted that for each dataset, and for each of the 

five years before bankruptcy, the mean paired difference between the Z-scores 

of the two firm-groups (ZB minus ZNB) in Altman’s (1968) BPM is negative. In 

other words, the bankrupt firms’ Z-scores are smaller for bankrupt firms than 

non-bankrupt firms. 

 

5.8.3. Hypothesis 4b: Altman’s Model Classification Outcomes. 

H4b extends the tests conducted in H4a by testing whether the different 

datasets give different three-way classification outcomes (‘bankrupt’, 

‘grey/undecided’, or ‘non-bankrupt’ decisions) for S2 and S3 compared with the 

classification under S1 using Altman's (1968) model and his classification rules 

in each of the prior years. Both the bankrupt firms and the matched 

non-bankrupt firms were pooled and classified in this way and tested for 

differences in their classification decisions when intangibles were removed 

from the accounting numbers.  

As explained in Chapter 5, Section 5.8.4, the WSRT is used to test the 

predominant direction of any changes in classification outcomes that may 
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occur (eg., whether the changes are generally towards more bankrupt 

classifications than non-bankrupt classifications or vice-versa), regardless of 

the accuracy of the classifications, since the accuracy of the model is not 

considered yet. 

 

5.8.4. Hypothesis 5: Altman’s (1968) Model Accuracy. 

A number of 2x2 Chi-square contingency table tests were used to test 

the accuracy of the classification outcomes of Altman’s (1968) model for the 

three datasets over the five years prior to the bankruptcy event for both types 

of firms in the sample. This statistical test determines whether two variables 

such as a firm’s actual status (bankrupt or non-bankrupt) and its predicted 

status are unrelated/independent (null hypothesis) or related, (ie. their 

distributions agree, and the classifications are accurate). In the latter case, the 

null hypothesis is rejected. We also wish to know whether agreement depends 

on the different datasets as well as the prior year to the bankruptcy event. In 

other words, does the inclusion (S1) or exclusion (S2&3) of all or part of 

intangibles change the accuracy of the classification of firms and at which time 

periods relative to the bankruptcy event? The second stage of investigation is 

to compare the p-values of the various Chi-square tests in order to answer that 

question. Note that the grey classifications have been excluded from the final 

analysis since the main focus is whether a change from flexible to restrictive 
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accounting methods for intangibles actually changes the accuracy of the 

predicted binary status of the firm. 

The Chi-square Contingency Table procedure generated 2x2 contingency 

tables to calculate Type I and Type II error probabilities. The overall accuracy of 

the model was calculated as the total number of correct classifications (the 

sum of the total correct ‘non-bankrupt’ firms plus the total correct bankrupt 

firms), which was subsequently divided by the total number of all 

classifications. Type I errors were calculated as the number of bankrupt firms 

incorrectly classified as non-bankrupt and divided by the total bankrupt firms 

in the sample. Type II errors were calculated as the number of non-bankrupt 

firms incorrectly classified as bankrupt and divided by the total number of 

non-bankrupt firms in the sample. The point of the test was to determine 

whether the difference between the actual and expected firm status was 

significantly associated with the different datasets, or whether removing those 

intangibles capitalised or revalued by managers of failing firms improved the 

Altman (1968) model’s accuracy. 

 

5.9  THE ZAVGREN (1983) BANKRUPTCY PREDICTION MODEL 

 

Hypotheses H6, H7 and H8 for the Zavgren (1983) model are similar to 

H3, H4 and H5 that were proposed for the Altman (1968) BPM. However, 

please note that all of the hypotheses regarding the Zavgren (1983) model are 
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posed as null hypotheses that state there is no evidence of any change 

resulting from the new accounting rules for intangibles. 

 

5.9.1. Hypothesis 6: Zavgren’s (1983) Ratios. 

H6 is used to test for significant mean-paired differences between 

bankrupt and non-bankrupt firms in each of the seven Zavgren (1983) ratios. 

(See Table 5.3 and Table 5.4 for full details regarding each of the seven 

Zavgren (1983) ratios and, Table 5.7 shows the model reproduced in Excel).  

H6 used dependent t-tests where it is predicted that for each dataset (Si, 

i=1, 2 &3), there is no difference between firm-groups (bankrupt minus 

non-bankrupt) for each of the seven financial ratios in Zavgren’s (1983) BPM 

for the five years before bankruptcy. Note that H6 is posed as a null hypothesis 

as explained in Chapter 4 (Section 4.3.1) because, unlike Altman’s (1968) ratios, 

not all of Zavgren’s (1983) ratios are logically larger for healthy firms. So for 

H6, the discussion of results is based on the mean differences (B-NB), their 

2-tail p-values, and the expected directions according to each specific ratio. 

H6 is separately tested for the discrimination power of each of the seven 

Zavgren (1983) ratios across each of the three datasets, and across the five 

sample years before bankruptcy (t-1 to t-5), thus ascertaining the contribution 

of each ratio to the model. H6 has two levels (like H3 for Altman), which 

require statistical testing in the first instance for differences between firm types 

(B and NB) within datasets, and then for differences in the calculation datasets 
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by comparison of the p-values across datasets. So the second level of H6, like 

for H3, investigates whether the p-value for each ratio’s mean difference 

between firm-groups is smaller (ie. more significant) for S2 and S3 than it is for 

S1 . If it is, then there is support for the removal of intangibles to provide better 

discrimination between firm types that is due to greater reliability in the 

accounting numbers as a consequence.  

 

5.9.2. Hypothesis 7a: Zavgren’s (1983) Bankruptcy Risk Estimates. 

H7a is used to test for the mean paired differences in Zavgren’s (1983) 

bankruptcy risk estimates (P(B)) between firm-groups (bankrupt and 

non-bankrupt), within datasets and for each of the five sample years prior to 

the bankruptcy event. H7a is tested using the normal approximation to the 

binomial test for group differences in Zavgren’s (1983) estimated risk of 

bankruptcy. Separate tests are performed for S1 and S2and for each prior year 

in order to flag whether any calculation dataset or prior time stands out for 

these risks of bankruptcy differences. The purpose of these tests is to 

determine how and when Zavgren’s (1983) logit model is discriminating best 

between firm types. Hence H7a hypothesised that for each of the calculation 

datasets, (Si; i=1, 2 & 3) and for each of the five years before bankruptcy (t-1 to 

t-5), there is no difference in the mean bankruptcy risks for the two firm-groups 

(P(BB) minus P(BNB)) that arises from Zavgren’s (1983) BPM.  
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5.9.3. Hypothesis 7b: Zavgren’s (1983) Model Classification Outcomes. 

H7b is used to test whether there is any systematic change occurring in 

the way Zavgren’s (1983) BPM classifies firms under the different datasets (S1, 

S2 and S3) as bankruptcy approaches. H7b is used to extend the tests 

conducted in H7a by testing whether the different datasets give different 

two-way classification outcomes (‘bankrupt’ or ‘non-bankrupt’ decisions) for S2 

and S3 compared with the classification under S1 using Zavgren's (1983) model 

and classification rules in each of the prior years. Both the bankrupt firms and 

the matched non-bankrupt firms were pooled and classified in this way and 

tested for differences in their classification decisions when intangibles were 

removed from the accounting numbers. The WSRT is used to test the 

predominant direction of any changes in classification outcomes that may 

occur (ie whether the changes are generally towards more bankrupt 

classifications than non-bankrupt classifications or vice-versa), regardless of 

the accuracy of the classifications/predictions, since the accuracy of the model 

is not considered yet. 

The WSRT tested the direction of any changes, regardless of the 

accuracy of those predictions, by checking whether the datasets gave different 

bankruptcy risks for bankrupt (PB) and non-bankrupt (PNB) firms using 

Zavgren’s (1983) model and the different restrictive IFRS rules for intangibles: 

AASB 138, AASB 3, and AASB 136. Firms classified as bankrupt were coded ‘1’ 
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and firms classified as non-bankrupt coded ‘2’. The differences between 

changes in classification outcomes from Si and S1, i=2, 3 were then computed. 

The decision rule was that if the differences between the classifications 

(C(Si)-C(S1); i =2,3) were more positive than negative, it would follow that the 

other dataset was producing lower bankruptcy risks than S1.  

Notice again that H7b is posed as a null hypothesis. Accepting H7b 

would mean that Zavgren’s (1983) BPM is robust to flexible accounting 

methods for Intangible Assets in Australia. On the other hand, if this 

hypothesis is rejected, and there are significant differences in Zavgren’s (1983) 

model classification of firms as a result of the reporting changes, overall, or at 

particular times prior to the bankruptcy event, then it would also be useful to 

know whether these are more or less accurate, post-2005.  

 

5.9.4. Hypothesis 8: Zavgren’s (1983) Model Accuracy. 

For H8, a number of 2x2 Chi-square Contingency Table tests were used 

to test the accuracy of the classification outcomes of Zavgren’s (1983) model 

for the three datasets over the five years prior to the bankruptcy event for 

both types of firms in the sample. The statistical test determines whether two 

variables such as a firm’s actual status (bankrupt or non-bankrupt) and its 

predicted status are unrelated/independent (null hypothesis) or related, (ie. 

their distributions agree, meaning that the predictions are accurate). In the 

latter case, the null hypothesis is rejected. We also wish to know whether 
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agreement depends on the different datasets as well as the prior year to the 

bankruptcy event. In other words, does the inclusion (S1) or exclusion (S2&3) of 

all or part of intangibles change the accuracy of the classification of firms and 

at which time periods relative to the bankruptcy event? As in testing H5 for 

Altman’s (1968) model accuracy, the second stage of investigation is to 

compare the p-values of the various Chi-square tests in order to answer that 

question. H8 is repeated here from Chapter 4, and again this hypothesis is 

posed as a null hypothesis:  

 H8: the accuracy of the Zavgren (1983) model classification 

remains unchanged, using pre- and post-IFRS datasets, and for all 

prior years. 

 

The Chi-square Contingency Table procedure generated 2x2 

Contingency tables to calculate Type I and Type II error probabilities. The 

overall accuracy of the model was calculated as the total number of correct 

classifications (the sum of the total correct ‘non-bankrupt’ firms plus the total 

correct bankrupt firms), which was subsequently divided by the total number 

of all classifications. Type I errors were calculated as the number of bankrupt 

firms incorrectly classified as non-bankrupt and divided by the total bankrupt 

firms in the sample. Type II errors were calculated as the number of 

non-bankrupt firms incorrectly classified as bankrupt and divided by the total 

number of non-bankrupt firms in the sample. The point of the test was to 

determine whether the difference between the actual and expected firm status 
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was significantly associated with the different datasets, or whether removing 

intangibles possibly inflated by managers of failing firms improved the 

Zavgren (1983) model’s accuracy. 

 

5.10  CHAPTER SUMMARY 

 

This chapter documented the research methods adopted in this study for 

testing the hypotheses explained in Chapter 4. It outlined criteria for selecting 

the study period and sample firms and the processes for collecting and 

treating data. It also presented and described variables and their measurement 

basis. All hypotheses were formally stated, together with related tests 

combining dependent (paired) t-tests, independent t-tests, regression 

analyses, WSRT, binomial and 2x2 chi-square contingency table tests. These 

are summarised in Table 5.5. Chapter 6 reports the test results for the eight 

main hypothesis group. 
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Table 5.8 

Summary of the Eight Hypotheses and their Sub-hypotheses, Description of Hypotheses and Hypotheses Testing Methods 

Hypothesis: Ha (*) Description of Hypotheses Methods  

H1: Total Assets  

H1a (5) Reported TAS2– TAS1: bankrupt firms Paired t-test  

H1b (5) Reported TAS3– TAS1: bankrupt firms Paired t-test  

H1c (5) Reported TAS2– TAS1: non-bankrupt firms Paired t-test  

H1d (5) Reported TAS3– TAS1: non-bankrupt firms Paired t-test  

H2: Intangible Assets 

H2a (1) Association between reported TCIA and number of years to failure for bankrupt firms Regression  

H2b (1) Association between reported TCIA and number of years to failure for non-bankrupt firms Regression  

H2c (25) Differences in TCIA/TgA: bankrupt minus non-bankrupt Paired t-test  

H3 to H5: The Altman (1968) MDA Model 

H3 (75) Differences in Altman’s (1968) ratios between firms-groups within datasets (S1, S2, S3) Paired t-test  

H4a (75) Differences in Z-score (ZB– ZNB) between firms-groups within datasets (S1, S2, S3) Paired t-test  

H4b (10) Change and direction in Altman’s (1968) MDA WSRT  

H5 (15) Model accuracy  CHISQ  

H6 to H8:The Zavgren (1983) Logit Model 

H6 (105) Differences in Zavgren’s (1983) ratios between firms-groups within datasets (S1, S2, S3) Paired t-test  

H7a (75) Differences in estimated bankruptcy risks between firms-groups (PB– PNB) within datasets (S1, S2, S3) Binomial  

H7b (10) Change and direction in Zavgren’s (1983) classification outcomes WSRT  

H8 (15) Model accuracy  CHISQ  

Note: * The figures in brackets represent the number of sub-hypotheses for each separate main hypothesis that relate to combinations of the 5-sampled years (t-1 to 

t-5), two firm-groups (Bankrupt,—Non-bankrupt) and the three datasets (S1, S2, S3). For example, 75 represent the number of paired t tests for differences between 

firm-groups for each of the 5 financial ratios across the 3 calculation datasets and the 5 sampled years (75=5 x 5 x 3).
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Chapter 6: Statistical Analyses and 

Results 

 

 

This chapter reports the result of the tests of the eight main hypothesis 

groups introduced in Chapter 1, developed in Chapter 4, using the research 

methods and datasets explained in Chapter 5. Since some of the hypotheses 

have a number of sub-hypotheses, the results will be discussed within 

individual Sections in stages that mirror the hypotheses development. The 

chapter proceeds as elaborated below.  

Firstly, this chapter discusses evidence from hypotheses’ results that 

determined whether failed firms and non-failed firms reported significantly 

different magnitudes of total capitalised Intangible Assets within Total Assets 

in their financial statements over time. Since such evidence was found, this 

study then searched for evidence of asymmetry in the bankrupt and 

non-bankrupt firms’ Intangible Assets reporting across the five sampled years 

using descriptive and inferential statistics within the different calculation 

datasets, Si, i=1 to 3, and where that evidence was found, an attempt is made 

to explain it.  
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The next set of hypotheses is used to test whether the application of 

AASB 138, AASB 3 and ASSB 136 impact on the ratios within each of the two 

BPM under investigation in this study. The two models are discussed 

separately. Lastly the Wilcoxon Signed Rank Test (WRST) and Chi-square 

Contingency Table Test are conducted to test, respectively, the robustness and 

accuracy of the BPM with respect to the rule changes for reporting intangibles. 

These are discussed in terms of whether the new restrictive rules firstly change 

the model outcomes and, if so, whether they improve the ability of the 

financial ratios to predict bankruptcy. Hence, the outcomes of the Altman 

(1968) and Zavgren (1983) BPM are placed under detailed scrutiny and the 

robustness and accuracy of each model are each compared statistically under 

the two sets of accounting rules.  

Finally, the chapter concludes by summarising the analysis and findings. 

Throughout the discussion, the extent to which the results have answered the 

different aspects of the research question is considered. That is, whether 

restrictions on non-restrictive financial reporting of Intangible Assets improve 

the reliability and transparency of the accounting information contained in 

financial statements, and whether this improvement, where it exists, increases 

the accuracy of the BPM outcomes for each model. 
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6.1  HYPOTHESIS: TOTAL ASSETS 

 

This Section investigates the differences in Total Assets that occurred 

due to recalculations of the original TA data (S1, S2 and S3) to mimic AASB 138, 

AASB 3 and, AASB 3 values as though they had been calculated under AASB 

138, AASB 3 and AASB 136. Initially, H1 is used to test for the differences in 

Total Assets that occur as a result of the application of the three datasets, 

described above. Initially, an investigation is undertaken of some descriptive 

statistics of the data from the sampled firms for magnitudes of reported Total 

Assets using the unadjusted AGAAP data (TAS1)
34 and two post-2005 IFRS 

recalculations (TAS2 and TAS3).  

Figure 6.1 contains three graphs that relate to the three specific datasets 

Fig. 6.1(a) for TAS1, Fig. 6.1(b) for TAS2 and Fig. 6.1(c) for TAS3. This is followed 

                                                

34
 Some of the common abbreviations used throughout Chapter 6 are repeated here to 

accommodate the reader’s understanding of these terms that appear in Chapter 5, Section 

5.4. Dataset 1 (S1) represents Total Assets prepared using unadjusted AGAAP data under 

AASB 115, AASB 1011, AASB 1010, AASB 1021/AASB 1041 and AASB 1013 that were 

operative between 1996 and 2004. Dataset 2 (S2 ) uses the original AGAAP data (ie. the same 

data from S1) and recalculates this data to simulate as if the new IFRS for intangibles applied, 

ie. AASB 138, AASB 3 and AASB 136. The recalculation involves the de-recognition of total 

capitalised IA from within TA which consists of identifiable Intangible Assets and previously 

revalued Intangible Asset, internally generated Intangible Assets and Goodwill. Dataset 3 (S2) 

uses the original AGAAP data (ie. the same data from T1), recalculates this data using AASB 

138 only, and derecognises identifiable Intangible Assets, any previously revalued Intangible 

Assets, and internally generated Intangible Assets. 
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by Table 6.1 and Table 6.2 that presents descriptive statistics to determine 

whether this is indeed happening. 

 

 

 

Figure 6.1. Comparison of mean Total Assets for datasets one, two, and three by 

firm-groups across the five sampled years. 

 

 

Figure 6.1 shows that the mean TA for bankrupt and non-bankrupt firms 

are relatively similar at t-1 for all calculation methods. This reflects the correct 

matching of TA that has been engineered for the two samples. Indeed, a t-test 

confirms that any difference in the magnitudes of bankrupt and non-bankrupt 

t-1 t-2 t-3 t-4 t-5

Non-bankrupt 182014 177973 168149 120548 99386

Bankrupt 166389 132205 122247 130365 58920
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Fig. 6.1 (a) Mean TAS1 ($'000)  

t-1 t-2 t-3 t-4 t-5

Non-bankrupt 127448 132210 121423 74018 47366

Bankrupt 135338 112584 105210 123134 51168
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Fig. 6.1 (b) Mean TAS2 ($'000)  

t-1 t-2 t-3 t-4 t-5

Non-bankrupt 134265 136113 123918 75971 48987

Bankrupt 139247 117343 109738 125700 53735
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Fig. 6.1 (c) Mean TAS3 ($'000) 
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firms using the raw data (ie under S1 calculations) at t-1 is not significant (t 

(38)=-0.179; p=0.85; 2-tail test). However, the three graphs above show that 

the similarity extends to all calculation methods, so the matching is good 

regardless of the magnitude of intangibles contained within TA. The mean 

differences in t-1 between the TA of bankrupt and non-bankrupt firms are still 

somewhat high at $12 billion (S1), $8 billion (S2), and $5 billion (S3) (but note ― 

closer without intangibles included), but these are all comparatively small 

differences when compared with up to $50 billion in prior years. 

But interestingly this is not always the case in the preceding years. The 

sample of bankrupt firms report very different magnitudes of TA to that 

reported by the matched healthy firms across all the datasets, except S1 in year 

t-4 when they are close if intangibles are removed, and also except S2&3 in year 

t-5. So without intangibles included in TA, the matching of bankrupt and 

non-bankrupt firms on TA is good at t-1, t-4 and at t-5, more often than when 

intangibles are included in the calculation of TA. This finding is important to 

the discussions and hypotheses that follow.  

Furthermore, Figure 6.1 shows both types of firms generally increased in 

TA over time, reflecting firm growth. However, bankrupt firms reported a 

notable increase in TA from t-5 to t-4 and a notable dip in TA from t-4 to t-3, 

whereas non-bankrupt firms’ TA increased steadily over time. These patterns 

are consistent across all datasets. In order to explain these patterns it is 

necessary to look more closely at the elements that make up TA, most 
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importantly, the tangible assets and the two sub-categories of Intangible 

Assets. Aspects of Figure 6.1 inclusive of Fig. 6.1 (a) for S1, Fig. 6.1 (b) for S2 and 

Fig. 6.1 (c) for S3, were converted into Table 6.1 to highlight the mean 

percentage changes in TA between datasets within two particular time periods 

within the five year sample period: partitioned into t-1 to t-3, and t-4 to t-5. Here 

we seek to identify whether firm-groups report similar changes in capitalised 

intangibles in the final three years of the sample period and for the earlier 

years. The partitioning of the data into these two periods t-1 to t-3, and t-4 to t-5, 

is for two reasons: (1) consistent with previous literature (and Jones & Hensher, 

2004; see for example, Ohlson, 1980) the partitioning acted as a control for 

firms that had collapsed within 2 years of listing; and (2) to control for the 

failing firms that use an expansion policy financed with off-balance sheet 

‘intangibles’ (Altman, 1976, p. 409). 
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Table 6.1 

Mean Difference and Mean Percentage Change in Total Assets between 

Datasets Over the Sample Period 

 

Panel A: bankrupt firms   

t-n t-1 t-2 t-3 t-4 t-5 

TAS2–TAS1 -31.1 -19.6 -17.0 -7.2 -7.8 

Percentage change
*
 -18.7 -14.9 -13.9 -5.6 -13.2 

Percentage change (Mean)
 **

  (3yrs): -15.8 (2yrs): -9.4 

TAS3–TAS1 -27.1 -14.9 -12.5 -4.7 -5.2 

Percentage change
 *
 -16.3 -11.3 -10.2 -3.6 -8.8 

Percentage change (Mean)
 **

  (3yrs): -12.6 2yrs: -6.2 

Panel B: non-bankrupt firms   

t-n t-1 t-2 t-3 t-4 t-5 

TAS2–TAS1 -54.6 -45.8 -46.7 -46.5 -52.1 

Percentage change
*
 -30.0 -25.7 -27.8 -38.6 -52.4 

Percentage change (Mean)
 **

  (3yrs): -27.8 2yrs: -45.5 

 TAS3–TAS1 -47.7 -41.9 -44.2 -44.58 -50.5 

Percentage change  -26.2 -23.5 -26.3 -36.98 -50.8 

Percentage change (Mean)
 **

  (3yrs): -25.4 2yrs: -43.9 

Note: t-n denotes the 5 years prior to the bankruptcy event at time t for the bankrupt the 

matched non-bankrupt firms. Panel A shows the mean difference in TAS1 prepared using AGAAP 

rules for intangibles and TAS2 prepared using the IFRS rules for AASB 138, AASB 3 and then the 

difference between TAS1 prepared using AGAAP rules for intangibles and TAS3 prepared using 

AASB 138 only. Panel B exhibits the same information for the sample of non-bankrupt firms. 
*
(TASi–TAS1)/ TAS1)x100. 

**
(t-1+ t-2+ t-3)/3yrs and (t-4+ t-5)/2yrs. 

 

Table 6.1 shows, as expected, that TAS1 for bankrupt firms is larger than 

either TAS2 or TAS3 since TAS1 includes all intangibles whilst TAS2 does not, and 

TAS3 falls somewhere in between. Interestingly, when taking group means for 

latter years t-1 to t-3 compared with the earlier years t-4 to t-5, the mean 

percentage change from TAS1 to TAS2 almost doubled (-9.4 to-15.8) in the latter 
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3-year period and similarly from TAS1 to TAS3 (-6.2 to -12.6). The mean 

percentage change from TAS1 to TAS2 or from TAS1 to TAS3 can be directly 

interpreted as the magnitude of TCIA reported within TA. An obvious 

conclusion is that this proportion has increased for bankrupt firms as in the 

sample as they approach bankruptcy. H2 is used to test the statistical 

significance of this trend with both a regression analysis of TCIA against time 

and with t-tests for differences in TCIA/TgA.  

Comparing the numbers for non-bankrupt firms, the pattern is opposite 

to that of the bankrupt firms where much less TA is made up of TCIA as time 

moves forward to the latter 3-year period for the surviving firms. In other 

words, the magnitude of the intangibles component of TA decreases over 

time. Indeed, the mean percentage change from TAS1 to TAS2 for the healthy 

firms almost halved in the latter period t-1 to t-3 (27.8) compared with the 

earlier period t-4 to t-5 (-45.5). And similarly from TAS1 to TAS3 the mean 

percentage change for non-bankrupt firms follows the same opposite pattern 

to bankrupt firms as it did above for TAS1 to TAS2 and has again halved in the 

latter period (-43.9 (t-4 to t-5)) compared with the earlier period (-25.4 (t-1 to 

t-3)). Hence, this is evidence that the accounting practices for intangibles by 

managers of non-bankrupt firms are not the same as those used by bankrupt 

firm managers. In other words, healthy firms are not choosing accounting 

practices that inflate TA to the same extent as failing firms in the matched 

sampled years prior to bankruptcy.  
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A comparison of firm-groups indicates that goodwill is not responsible 

for the changes because a similar pattern occurs for each different (TASi-TAS1, 

i=2,3) group, bankrupt and non-bankrupt firms, albeit in the opposite 

direction. As previously mentioned, subtracting TAS1 from TAS2 and TAS3 

separately approximates the change in a firm’s TA that is attributable to all 

intangibles or intangibles without goodwill respectively. Since the data 

provided strong support for H1 there is evidence to substantiate that 

managers of failing firms are engaging in creative accounting practices 

pertaining to intangibles. The same can be said for assurance that 

non-bankrupt firms are legitimately accounting for their intangible 

investments over the same period.  

H1 is used to test whether there were any statistically significant 

differences in reported TA under non-restrictive (AGAAP) and restrictive (IFRS) 

calculations over time, ie., as a result of removing part or all of intangibles 

from TA. Obviously, there will be differences because intangibles are removed 

in S2 and S3 but the purpose of the hypothesis is to discover inconsistencies in 

both the magnitude and the significance of these differences for the two types 

of firms and across the sampled years, and attempt to explain these in terms 

of the research question. The sub-hypotheses from Chapter 4.2.1 are repeated 

here as follows: 

 H1a: for each of the five years prior to bankruptcy and for the 

group of bankrupt firms, the mean-paired difference in TA 

(TASi-TAS1, i=2) is negative. 
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 H1b: for each of the five years prior to bankruptcy and for the 

group of bankrupt firms, the mean-paired difference in TA 

(TASi-TAS1,, i=3) is negative. 

 H1c and H1d: these hypotheses are equivalent to H1a and H1b 

respectively, except they investigated non-bankrupt firms. 

 

The statistical test results for these four sub-hypotheses are presented in 

Table 6.2.  
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Table 6.2 

Hypothesis 1 Results for the Mean-paired differences in Total Assets ($ million) Between Datasets 

Bankrupt firms Non-bankrupt firms 

H1a: Mean-paired difference in TA(S2–S1) H1c: Mean-paired difference in TA(S2–S1) 

 

t-n
1 

Mean 

TAS2 

Mean 

TAS1 

TA mean 

difference 

TAS2– TAS1 

t 

Statistic 

Sig. (1-tail) 

p-valuea 

 

t-n
1 

Mean 

TAS2 

Mean 

TAS1 

TA mean 

difference 

TAS2– TAS1 

t 

Statistic 

Sig.(1-tail) 

p-value 

t-1 135.34 166.39 -31.05 -1.94 .03* t-1 127.45 182.01 -54.56 -1.65 .05* 

t-2 125.84 132.20 -19.62 -2.43 .01** t-2 132.21 177.97 -45.76 -1.50 .07 

t-3 105.21 222.25 -17.04 -2.05 .02* t-3 121.42 168.15 -46.73 -1.43 .08 

t-4 123.12 130.36 -7.23 -2.75 .00** t-4 74.02 120.55 -46.53 -1.31 .10 

t-5 51.17 58.92 -7.75 -2.91 .00** t-5 47.37 99.39 -52.02 -1.11 .14 

H1b: Mean-paired difference in TA (S3–S1) H1d: Mean-paired difference in TA (S3–S1) 

 

t-n
1 

Mean 

TAS2 

Mean 

TAS1 

TA Mean 

Difference 

TAS2– TAS1 

t 

Statistic 

Sig. (1-tail) 

p-valuea 

 

t-n
1 

Mean 

TAS2 

Mean 

TAS1 

TA Mean 

Difference 

TAS2– TAS1 

t 

Statistic 

Sig.(1-tail) 

p-value 

t-1 139.25 166.39 -27.14 -1.69 .05* t-1 134.27 182.01 -47.75 -1.44 .08 

t-2 117.34 132.20 -14.86 -1.96 .03* t-2 136.11 177.97 -41.86 -1.37 .08 

t-3 109.74 222.25 -12.51 -1.43 .06 t-3 123.92 168.15 -44.23 -1.35 .09 

t-4 125.70 130.36 -4.67 -1.87 .04* t-4 75.97 120.55 -44.58 -1.26 .11 

t-5 53.74 58.92 -5.19 -2.27 .02* t-5 48.99 99.39 -50.40 -1.07 .15 

1 
t-n denotes the five years prior to bankruptcy for bankrupt firms in the sample and, the five-year matched sample period for non-bankrupt firms. 

a *
p≤0.05 and 

**
p≤0.01. All p-values were associated with a 1-tail test of significance for the negative difference for TA (Si S1; i=2, 3) detailed in Chapter 5.
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The left-hand side of Table 6.2 shows the statistical results for the 

bankrupt firm group for the test of paired differences H1a and H1b, 

respectively for reported TAS2 minus TAS1 and TAS3 minus TAS1, tested 

separately for each of the five sample years prior to the bankruptcy event. 

Without exception, the null hypothesis is always rejected for bankrupt firms 

and H1a and H1b are therefore universally supported. This means that the 

differences in TAS2 and TAS3 with TAS1 on average are not just negative across 

all prior years as expected but significantly so (p≤0.05). Accordingly, the 

removal of TCIA from S1 has resulted in a significant negative difference 

(p≤0.05) in TA between S2 and S3 with S1 across all five-years before 

bankruptcy. The differences between TAS3 and TAS1 gave slightly higher 

p-values (as expected) with a maximum p=0.06, only marginally significant at 

the p≤0.1 level. Moreover, the differences in TA between datasets are 

increasing closer to the bankruptcy event, meaning that the capitalisation of 

intangible as assets must be increasing as well. Nevertheless, for both strategy 

differences, the most significant p-values occurred earlier, at least four years 

prior to bankruptcy.  

This is indicative of greater variability in intangible asset data somewhere 

among the group of bankrupt firms’ final published financial statements. Table 

6.2 shows for the non-bankrupt firms that hypotheses H1c and H1d are not 

supported. The negative mean differences in TA are not large enough to be 

statistically significant across the sample period except, in the matched year t-1 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

198 

 

(i.e. p≤0.05) for H1c. Comparing the results of H1a, this means that bankrupt 

firms are reporting a much larger fraction of TCIA relative to TA than 

non-bankrupt firms are. Hence, the significant differences in TA between the 

recalculation datasets for bankrupt firms that were not observed for the 

healthy firms. This exposure of differential reporting behaviour by bankrupt 

firms and non-bankrupt firms is consistent with that described by Jones (2011) 

who claims that the capitalisation of intangibles leads to an erosion in the 

quality of financial reporting (p. 42) and with the accusations found in ASIC’s 

1999 report that abnormal classifications were used to manipulate reported 

earnings to mislead stakeholders. It is also consistent with other literature that 

failing firms are more likely than non-bankrupt firms to use fraudulent creative 

accounting practices are (Mulford & Comiskey, 2002; Sharma, 2001). 

 

6.2  HYPOTHESIS 2: INTANGIBLE ASSETS 

 

Since H1 found evidence of significant differences in Total Assets across 

the recalculation datasets for bankrupt firms, it was presumed, quite logically, 

that these differences are due to different reporting practices for intangibles 

by managers of bankrupt and non-bankrupt firms. Moreover, since the 

evidence showed larger differences in Total Assets for bankrupt firms as 

bankruptcy approached the next hypothesis will seek to confirm those 

differences. The test of Hypothesis 2 and its partitioned hypotheses are used 
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to specifically examine whether the (reported) intangibles invested by 

bankrupt firms are higher as bankruptcy approaches. The sub-hypotheses are 

as follows: 

 H2a: For bankrupt firms, the relationship between the book value 

of TCIA and the number of years prior to bankruptcy is negative, 

i.e. intangibles increase in magnitude as bankruptcy approaches. 

 H2b: For non-bankrupt firms, the relationship between the book 

value of TCIA and the number of years prior to bankruptcy is 

negative, i.e. intangibles increase in magnitude as bankruptcy 

approaches. 

 H2c: The mean paired difference between firm-groups in the 

proportion of Intangible Assets to Tangible Assets (TCIA/TgAB 

minus TCIA/TgANB) is positive across all sampled years, i.e., 

bankrupt firms have higher proportions of capitalised intangibles 

within TA than non-bankrupt firms. 

 

Note that H2b for non-bankrupt firms acted as a control regression 

analysis and served to check whether any significant trend in total capitalised 

Intangible Assets (including Goodwill) growth over time, if it occurred for 

bankrupt firms, was not just due to Total Assets growth over time. To 

investigate H2 further, descriptive statistics for both categories within Total 

Assets, ie., TCIA and TgA are presented in Figure 6.2. These determined 

whether bankrupt firms’ TCIA could be observed to increase as bankruptcy 

approached.  
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Figure 6.2.Mean total tangible and Intangible Assets ($000) for bankrupt and 

non-bankrupt firms across the five sampled years relative to bankruptcy at time t. 

 

A clear trend of increasing TCIA over time (from right to left as time 

moves forward) for bankrupt firms is evident in Figure 6.2, which also shows 

that non-bankrupt firms reported consistently larger TCIA than their matched 

bankrupt counterparts across all five sampled years. Regressions for each 

group of firms provided a test to enumerate end numbers. It is important to 

note that the exact dollar of intangibles reported by both firm types were 

unknown at the time the firms were matched. The only proviso was that each 

paired firm must have reported some level of intangibles, i.e. if the bankrupt 

firm reported intangibles and the non-bankrupt firm did not, the latter was 

excluded as a possible match. It is also important to note here that the 
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matching on TA only occurred in t-1.
35 Whether TA was still comparable in the 

preceding years could not be controlled. Therefore using absolute values of 

TCIA to test for differences between bankrupt and non-bankrupt firms (in 

paired t-tests) is not advisable since interpretations will be confounded by 

differences in TA. Hence, proportions of TCIA to tangible assets (TgA) will be 

used instead for such comparisons of differences for bankrupt and 

non-bankrupt firms. 

 

6.2.1. Hypothesis 2a, Hypothesis 2b and Hypothesis 2c Results. 

H2, related to H1 that helped explain inconsistent reporting of TA over 

time within firm-groups and between datasets, is tested specifically for 

whether the book value of TCIA invested by bankrupt firms, increases as 

bankruptcy approaches. By testing H1 it was found that the mean paired 

differences in TASi TAS1, i=2,3 were significantly negative for the bankrupt firms 

across each of the five sampled years prior to the bankruptcy event, but not 

always so for the healthy firms. So H2 is concerned specifically with 

investigating how failed and non-failed firms accounted for TCIA. Based on the 

arguments presented in Chapter 4, H2a is tested for evidence that firms’ 

                                                

35
 Recall that no significant difference was found in reported Total Assets between bankrupt 

and non-bankrupt firms at t-1 using the raw data. In addition, Figure 6.1 showed that the 

matching of firms-groups on Total Assets would be good regardless of the magnitude of 

intangibles contained within Total Assets, thus statistically controlling for firm size.  
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reported intangibles might have been used to mask the firms’ poor 

performance in the years prior to bankruptcy (Chalmers & Godfrey, 2006; 

Jones, 2011). H2a uses a regression analysis of the association between TCIA 

and the number of years before bankruptcy to test this proposition.  

 

 

Figure 6.3. Mean total capitalised Intangible Assets ($000) for bankrupt and 

non-bankrupt firms across the five sampled years relative to the bankruptcy event at 

time t. 

 

 

Table 6.3 

Hypothesis 2a Results: Association between Total Capitalised Intangible 

Assets ($000) and Number of Years (One to Five) Prior to Bankruptcy for 

Bankrupt Firms 

 

Total Capitalised IA ($000) 

Intercept 
Coefficients 

(p-value*) 

F-value 

(p-value) 

34,530 
-6,063 

(0.03) 

3.496 

(0.06) 
*
1-tail t-test, p≤0.05.  
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From evidence presented in Table 6.3 coupled with Figure 6.6, H2a is 

supported for bankrupt firms, where the relationship between the book value 

of TCIA and the number of years prior to bankruptcy is significantly negative 

(t(180)=-1.87; p≤0.05). TCIA decreases in magnitude as time goes backwards or, 

in other words, TCIA increases in magnitude as bankruptcy approaches, with 

failing firms reporting $6.063 million incremental increases in TCIA per year as 

bankruptcy approaches. The coefficient has the expected negative sign 

hypothesized, and the size of the coefficient is large enough to claim that 

bankrupt firms were not writing off costs outlaid on intangibles. The results 

reported are largely consistent with prior research that bankrupt firms 

continue to capitalise intangible investments whilst simultaneously not being 

able to sell their existing intangibles (Astebro & Winter, 2012; John, 1993a; 

Jones, 2011). 
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Figure 6.4. Bankrupt firms: linear regression of mean total capitalised Intangible Assets 

(hypothesis 2a) against the number of years prior to the bankruptcy event. 

 

 

 

Table 6.4 

Hypothesis 2b Results: Association between Total Capitalised Intangible 

Assets ($000) and Number of Years (One to Five) Prior to Bankruptcy** 

 

Total Capitalised IA ($000) 

Intercept 
Coefficients 

(p-value*) 

F-value 

(p-value*) 

25,644 
-2,924 

(0.14) 

1.149 

(0.28) 
*
1-tail t-test. 

**
 For the matched bankrupt firms. 

 

 

Table 6.4 shows the results for the control regression analysis for the 

non-bankrupt firms in H2b, illustrated in Figure 6.5 that tests for the 
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association between TCIA reported by non-bankrupt firms and the number of 

years prior to bankruptcy. 

 
*
For the matched bankrupt firms 

Figure 6.5.Non-bankruptfirms: linear regression of mean total capitalised Intangible Assets 

(hypothesis 2b) against the number of years prior to bankruptcy.
*
 

. 

H2b is not supported for non-bankrupt firms. There is no statistical 

evidence (p>0.10) that the relationship between book value of TCIA and prior 

years over the same 5-year sample period is negative for non-bankrupt firms, 

ie. TCIA does not consistently increase in magnitude over time as it did for 

bankrupt firms. The scatterplot shows many high values above the regression 

line throughout the time period for non-bankrupt firms that served to increase 

the variance and hence decrease the significance of the regression. Since this 

regression was not significant, its function as a control served to substantiate 

y = -2,924 t + 25,643 

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

1 2 3 4 5

M
e
a
n

 T
C

IA
($

'0
0

0
) 

 

Number of Years Prior to Bankruptcy* 

TCIA

Linear (TCIA)



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

206 

 

that the significant trend in TCIA growth, found for bankrupt firms, was not 

due to TA growth over time.  

Based on the results of testing H1, H2a, and H2b in combination with the 

descriptive statistics already presented, there appears to be a strong 

association, for bankrupt firms, between the magnitude of TCIA reported 

within TA and proximity to failure. Further analysis beyond regression analysis 

is still required to test for mean paired differences of intangibles for the two 

types of firms. Rather than using raw differences, since interpretations will be 

confounded by differences in TA, as explained above and in Chapter 4, H2c 

uses the proportion of intangibles to tangibles, denoted TCIA/TgA, as the test 

variable. Firstly, Figure 6.6 illustrates the movement in the mean ratio 

TCIA/TgA over the sample period, with the matched firm-groups shown 

separately. 

 

Figure 6.6.Mean proportion of total capitalised Intangible Assets and tangible assets 

(hypothesis 2c): comparison of firm-groups across the five sampled years relative to 

bankruptcy at time t. 
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H2c is tested to ascertain whether the mean paired differences in 

TCIA/TgA reported by bankrupt firms are higher than for the sample of 

matched non-bankrupt firms. In other words, the paired differences (B-NB) 

should be positive. These results are presented in Table 6.5. 

 

Table 6.5 

Hypothesis 2c Results for the Mean-paired Difference between Firm-groups’ 

Proportions of TA/TgA across the 5-year Sample Period 

 

 

t-n
* 

Mean 

TCIA/TgA 

(B) 

Mean 

TCIA/TgA 

(NB) 

TCIA/TgA 

Mean 

Difference 

(B–NB) 

t 

Statistic 

Sig. 

(1-tail) 

p-value 

t-1 0.421 0.476 -0.055 -0.293 0.615 

t-2 0.753 0.361 0.392 1.061 0.148 

t-3 0.444 0.362 0.082 0.354 0.363 

t-4 0.870 0.342 0.528 0.858 0.199 

t-5 1.042 0.422 0.620 1.039 0.154 

* 
t-n denotes the five sampled years relative to the bankruptcy event. 

 

H2c is statistically not supported for the five sample years (p>0.10). 

Nevertheless, the mean paired differences in TCIA/TgA for bankrupt and 

non-bankrupt firms was positive for all years except in t-1 where the two mean 

proportions were almost the same. (Refer to Chapter 5, Section 5.2.2 that 

explains data matching in this year.) However, as predicted, bankrupt firms had 

larger proportions of Intangible Assets to tangible assets in the other years. In 

contrast, the results show that these differences were not large enough to be 

statistically significant at the 5% or even the 10% level of significance. So H2c 

does not give us the strong statistical evidence of H2a that managers of failing 
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firms are accounting for the firms’ intangibles differently to non-failing firms 

over the same 5-year sample period, with larger levels of Intangible Assets 

reported by bankrupt firms.  

Nevertheless, the mean descriptive statistics in Table 6.5 are still 

somewhat supportive of the notion that there is asymmetry in the reporting 

practices for intangibles between firms that are inevitably going to fail and 

those that are not. Despite this, when we look for the direction of the 

asymmetry between failed and non-failed firms’ reporting practices, it is not so 

evident here. However, there is a jump in the size of the proportion of 

Intangible Assets to Total Assets between t-3 and t-2 for the sample of bankrupt 

firms (0.44 to 0.75) that is not reflected anywhere for the non-bankrupt firms. 

As we shall see in later testing, the period t-3 seems to be a crucial time for 

managers of bankrupt firms to change their investments in intangibles as well 

as how they reported them.  

This is the only evidence for the pattern that emerged in the regression 

analysis for H2a of TCIA against years prior to bankruptcy; that TCIA increased 

as bankruptcy approached, and that this was not the case for non-bankrupt 

firms over the same period. To investigate this further, the next Section shows 

the sample data graphed against each fiscal year of the 14-study period (1991 

to 2004), rather than against the year relative to bankruptcy for each matched 

pair for bankrupt firms over the same period. 
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6.2.2. Discussion of Hypothesis 1 and Hypothesis 2 Results with 

Comparative Population Data. 

Figures 6.7 and 6.8 offer further insight into the nature of TA reporting 

by the different firms in the sample and comparing them with the ASX-listed 

and delisted firms over the 14-year study period. Each figure shows the 

pattern of IA capitalisation (including Goodwill) relative to the TA base as 

reported by the sample firms (Figure 6.7) and population of firms (Figure 6.8) 

across the 14-year study period. 

 

 

 

Figure 6.7.Mean proportion of total capitalised Intangible Assets and Total Assets for 

bankrupt (B) and non-bankrupt (NB) firms in the sample during the 14-year study period 

(each firm provided up to five years of data). 
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Figure 6.8. Mean proportion of total capitalised Intangible Assets and Total Assets 

reported by the all ASX-delisted (D) and listed (L) firms during the 14-year study period. 

 

In Figure 6.7, the sample of bankrupt and non-bankrupt firms gives a 

micro perspective of the population of all listed and delisted firms in Figure 6.8 

in terms of how they accounted for TCIA/TA during the 14-year study period 

(1991 to 2004). Since the definition of ‘delisted’ and ‘listed’ is much broader for 

the population than for the ‘bankrupt’ and ‘non-bankrupt’ firms in the sample, 

the comparison is not entirely valid.36 Indeed at first glance, the figures seem 

quite different —but there are some similarities.  

                                                

36
 Most notably, the differences in the two distinct firm-groups can be explained in terms of 

their definitions provided in Chapter 5, Section 5.2. The population of all publicly ‘listed’ 

firms and those firms that (at some point) became ‘delisted’ include all firms from all 

industries (GICS), whereas ‘bankrupt’ firms exclude firms from the mining and financial 

industries. Further, ‘delisted’ companies are those that were privatised, subject to a 

successful merger, takeover or compulsory acquisition, had name changes or removed from 

the official list according to the Australian Stock Exchange (ASX) Listing Rules in Chapter 17, 
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A major difference between the figures is that the comparative size of 

TCIA/TA for the bankrupt and non-bankrupt firms in the sample (Figure 6.7) is 

opposite to that of the population (Figure 6.8). That is, the TCIA/TA graph for 

bankrupt firms in the sample is mostly below that of the non-bankrupt firms 

(Figure 6.7), whereas TCIA/TA for the delisted firms is always higher than for 

the listed firms (Figure 6.8). A similar pattern only occurs after 2000, but even 

then, the larger magnitude of TCIA/TA for the sampled bankrupt firms over the 

non-bankrupt firms is much less marked than for the population of firms.  

Nevertheless, another obvious pattern is the trough occurring between 

1996-2000 for both the sample and the population of firms, and the similar 

patterns of an incline in TCIA/TA from 1998–2001. However, for the sample of 

firms in the earlier periods there is a significant drop in the magnitude of 

TCIA/TA for bankrupt and non-bankrupt firms from 1993-94. Again, in 1995-98 

this is mirrored only partly by the delisted firms in the population (but not the 

listed firms) with a slow but steep decline in TCIA/TA across almost that whole 

period between 1993–97 with no rises occurring in between as is observed for 

the sample.  

                                                                                                                            

and in particular Listing Rule 17.4A. ‘Bankrupt’ firms, on the other hand, are firms that were 

‘delisted’ firms pursuant to Chapter 17 Listing Rules: 17.11–17.16 after the completion of the 

legal proceedings for receivership, voluntary administration, and/or liquidation. Bankrupt 

firms also include those firms that, at some point, had been in receivership or administration 

and subsequently failed to pay annual listing fees.  
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Explaining the patterns of change in TCIA/TA over time described above 

requires referencing the periods in which changes occurred in the Australian 

regulatory environment for intangibles. For instance, the dramatic drop in 

TCIA/TA for both bankrupt and non-bankrupt firms in Figure 6.7 in 1996 and 

again in 2001 coincides with the application of AASB 1011, AASB 1013 and 

AASB 1018 (Refer to Chapter 2, Section 2.2).  

Prior to 2005, no Australian accounting standard dealt explicitly and 

comprehensively with accounting for all identifiable intangibles so they could 

be amortised using various methods (Wyatt et al., 2001). Voluntary capitalised 

intangibles are those assets that are not subject to any specific accounting 

standards; hence, managers have the most discretion in the reporting of these 

assets. Intangible Assets that are not subject to specific Accounting Standards 

over the sample period mainly include: (1) identifiable37 and (2) identifiable 

internally generated Intangible Assets. R&D costs was subject to a specific 

accounting standard; whereas purchased goodwill was covered by the 

non-binding professional standard AAS 18 from 1984 and the mandatory 

AASB 1013 from 1988 (for firms with a 30 June year end the standard first 

                                                

37
 The major categories of identifiable Intangibles capitalised as Assets include: patents; 

trademarks; brands; licenses; and capitalised mining evaluation and exploration costs under 

certain conditions. Other intangibles that are less commonly reported as assets include 

copyrights; intellectual property; royalties; franchises; media mastheads; proprietary 

technology; and technology rights.  



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

213 

 

applied for the 1988 financial year). A relative minor amendment was made to 

AASB 1013 to mandate straight-line amortisation but the vast majority of firms 

used this method prior to the amendment anyway. As such, managers had less 

discretion in the reporting of these asset classes (Jones, 2011).  

Why no such dramatic drop in TCIA/TA is quite so evident at these times 

for the population of delisted firms is difficult to explain. Nevertheless, there is 

a very small drop in 1996-7, though the larger drop occurred the year before 

in 1995–6, and the expected 2001–2 drop occurred a year later, in 2002.  

The steep incline in the pattern of TCIA/TA reported by bankrupt firms 

between 1998–2001 that is also evident for the population of delisted firms 

can be explained with reference to the application and amendment of AASB 

1018, which removed the option for firms to report any unusually large items 

of intangible expenses as ‘abnormal items’. The amendments to AASB 1018 

occurred largely because of the actions taken by standard setters after ASIC’s 

1999 Report was released that suggested shareholders were misled by the way 

firms treated and reported intangibles as abnormal items (Margret, 2005; 

McCahey, 1999a).  

One example of this is One.tel and the two different stories that emerge 

from its published set of audited annual reports during its trading life. On the 

surface, the firm appeared to be financially ‘healthy’, but the disclosure notes 

told a very different story. The balance sheet reported $1.435 million in Total 

Assets, but 39% of these assets related to an acquisition of licences ($559m), a 
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cash inflow from borrowings ($139m), and deferred expenditure (previously 

included as an intangible asset) written off as abnormal items. The directors’ 

report boasted an increase in reported profits of 100% for the year to $653 

million but the classification of abnormal items resulted in a $282 million loss. 

This supports the accusations made by ASIC in its 1999 Report that directors 

were using the option in AASB 1015 to classify certain intangibles as abnormal 

to manipulate reported earnings to mislead stakeholders. These findings are 

also consistent with the empirical results found in other literature (Margret, 

2005; McRobert, 2009; Sharma, 2001) where failing firms were more likely than 

non-bankrupt firms to use creative accounting practices for intangibles 

illegitimately. This claim is tested on the sample by checking whether the same 

pattern occurs for the non-bankrupt firms. 

Finally, and most importantly for this thesis, a potential reason for the 

higher magnitude of TCIA/TA reported by delisted firms over the listed firms in 

Figure 6.8 and by bankrupt firms over non-bankrupt firms post-2000 in Figure 

6.7, is that regardless of a firm’s GICS or reasons for delisting, ‘delisted’ firms 

have engaged heavily in intangible capitalisation practices prior to their 

removal from the ASX. Again, researching earnings management and 

managers’ motivations for their accounting policy choices with regard to 

intangibles is beyond the scope of this study but has been examined by others 

viz. (Jones, 2011). Nevertheless, this study attempts to provide international 

standard setters some evidence to support their decision to introduce 
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restricted rules for intangibles and in their efforts to improve the quality of 

financial reporting information.  

So far in this chapter, the outcomes of testing hypotheses H1 and H2 

have shed some light on whether different magnitudes of intangibles are 

reported by managers of bankrupt and non-bankrupt firms. Whether the 

inclusion or exclusion of intangibles affects the ratios in Altman’s (1968) model 

are analysed next. 

 

6.3  THE ALTMAN (1968) BANKRUPTCY PREDICTION MODEL 

 

Hypothesis 3 (H3) is used to test for the differences between the AGAAP 

dataset (S1) and the two IFRS datasets (S2, and S3), specifically the Altman 

(1968) financial ratios. This can then lead to identifying which of the calculation 

datasets for Total Assets, S1 S2 or S3, is better at capturing any differences in 

the financial ratios between bankrupt and non-bankrupt firms, and hence 

improving the accuracy of the classification outcomes of Altman’s (1968) BPM. 

The general purpose of this thesis is to investigate whether specific changes in 

accounting standards affect the robustness of the two chosen bankruptcy 

prediction models. Testing H3 is an important first step in ascertaining whether 

the accuracy of Altman’s (1968) model is marred or improved significantly 

when data has been prepared using the flexible rules under AGAAP instead of 

the restricted reporting rules for intangibles under IFRS. To this end, H3 deals 
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only with the ratios in the Altman (1968) model. Similarly, H6 deals only with 

the ratios in the Zavgren (1983) model.  

Testing H3 comprises two levels of investigation: both statistically and by 

observation of the p-values. The statistical analyses are used to test the 

discrimination power of each ratio taken singly in order to ascertain the 

contribution that each ratio makes to Altman’s (1968) MDA model for the 

Australian sample of data. The second investigation is to observe whether the 

p-value for each ratio’s mean difference between firm-groups is smaller for S2 

and S3 calculations than for S1 calculations. This would then support the 

general hypothesis of this thesis, as stated in Chapter 1, that restrictions on 

flexible financial reporting of intangibles increase the accuracy of BPM 

outcomes, as far as the Altman (1968) model is concerned.  

 Note: As explained in Chapter 4, the negative direction that is stated in 

H3 (and also H4) was determined by the fact that when the firm ratios are 

smaller in Altman’s (1968) BPM it directly leads to smaller Altman (1968) 

Z-scores (since all the model coefficients are positive) and consequently results 

in a stronger tendency to classify firms as bankrupt. H3 is as follows: 

 H3: For each dataset, S1, S2 and S3, the mean paired difference 

(bankrupt minus non-bankrupt) for each of the five financial ratios in 

Altman’s (1968) BPM is negative for the five years before bankruptcy 

( bankrupt firm ratio means are smaller than non-bankrupt firm ratio 

means). 

 

  



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

217 

 

6.3.1. Hypothesis 3: Altman’s (1968) Ratios. 

So far the differences in TA (H1) and TCIA (H2) reporting by the two 

firm-groups have been examined for asymmetries between them under the 

three different calculation datasets within firm-groups. The purpose of these 

hypotheses was to discover inconsistencies in both the magnitude and the 

significance of these differences for the two types of firms and across the 

sampled years and explain them in the context of the thesis research question. 

In the main, this endeavour has been successful. As stated above in the 

introductory paragraphs, the next step is meant to clarify further whether the 

differences found in TA and the amount of intangibles reported within TA by 

the two groups of firms will affect either or both the ratios that make up the 

Altman (1968) BPM and/or its classification outcomes.  

The results of 75 paired t tests for differences between firm types for 

each of the five Altman (1968) ratios across the three calculation datasets and 

the five years sampled are reported in Table 6.6. 
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Table 6.6 

Hypothesis 3 Results for the Mean-paired differences in the Altman (1968) Ratios 

Ratios
a
 

 

DATASET 1 

 

DATASET 2 

 

DATASET 3 

 

 

t–n 

Mean t Sig.  

 

t–n 

Mean t Sig.  

 

t–n 

Mean t Sig. 

difference statistic (1-tail) difference statistic (1-tail) difference statistic (1-tail) 

(B – NB)   (B – NB)   (B – NB)   

WC/TA 

t–1 –1.284 –1.135 0.13 t–1 –1.225 –1.083 0.13 t–1 –1.261 –1.115 0.13 

t–2 –0.911 –1.420 0.08
*
 t–2 –0.989 –1.516 0.07

*
 t–2 –0.929 –1.450 0.08

*
 

t–3 –12.066 –1.135 0.13 t–3 –11.000 –1.039 0.14 t–3 –12.346 –1.162 0.13 

t–4 –0.131 –1.743 0.04
**
 t–4 –0.522 –1.582 0.04

*
 t–4 –0.524 –1.807 0.04

**
 

t–5 –0.242 –2.238 0.15 t–5 –0.883 –1.442 0.08
*
 t–5 –0.366 –2.069 0.08

*
 

 t–1 –206.618 –1.020 0.15 t–1 –207.002 –1.024 0.15 t–1 –206.711 –1.023 0.16 

RE/TA 

t–2 –17.430 –1.396 0.08
*
 t–2 –22.265 –1.693 0.05

**
 t–2 –21.351 –1.645 0.05

**
 

t–3 –316.826 –1.118 0.13 t–3 –284.051 –1.005 0.16 t–3 –317.610 –1.121 0.13 

t–4 –0.996 –0.950 0.17 t–4 –2.177 –1.438 0.08
*
 t–4 –2.113 –1.341 0.08

*
 

t–5 –1.358 –1.681 0.05
**
 t–5 –12.110 –1.698 0.05

**
 t–5 –8.145 –1.436 0.08

*
 

EBIT/TA 

t–1 –0.489 –1.613 0.06
*
 t–1 –0.598 –1.661 0.05

**
 t–1 –0.578 –1.839 0.04

**
 

t–2 –0.779 –2.042 0.02
**
 t–2 –1.517 –2.529 0.01

***
 t–2 –1.446 –2.419 0.01

**
 

t–3 –185.64 –1.055 0.15 t–3 –176.997 –1.006 0.16 t–3 –185.912 –1.057 0.15 

t–4 –0.395 –0.697 0.24 t–4 –1.291 –1.422 0.08
*
 t–4 –1.402 –1.546 0.08

*
 

t–5 –0.124 –1.261 0.11 t–5 –1.084 –1.342 0.09
*
 t–5 –0.878 –1.173 0.12 

 t–1 –11.696 –1.532 0.07
*
 t–1 –11.748 –1.548 0.06

*
 t–1 –11.545 –1.519 0.07

*
 

MVE/BVTL 

t–2 –17.323 –1.527 0.07
*
 t–2 –17.396 –1.534 0.06

*
 t–2 –17.324 –1.527 0.07

*
 

t–3 –23.561 –1.042 0.15 t–3 –23.508 –1.027 0.15 t–3 –22.844 –1.011 0.16 

t–4 –1.426 –0.205 0.42 t–4 –1.402 –0.201 0.42 t–4 –1.485 –0.213 0.42 

t–5 –2.947 –0.833 0.20 t–5 –2.932 –0.828 0.21 t–5 –3.215 –0.905 0.19 

 t–1 –0.518 –2.409 0.01
**
 t–1 –0.415 –1.722 0.04

**
 t–1 –0.476 –2.070 0.02

**
 

S/TA 

t–2 –0.378 –1.441 0.08
*
 t–2 –0.353 –1.3211 0.11 t–2 –0.362 –1.363 0.09

*
 

t–3 –1.827 –1.608 0.06
*
 t–3 –1.898 –1.649 0.05

**
 t–3 –1.911 –1.650 0.05

**
 

t–4 –0.127 –0.367 0.36 t–4 –0.196 –0.463 0.32 t–4 –0.205 –0.576 0.28 

t–5 –0.006 –0.005 0.50 t–5 –0.155 –0.132 0.45 t–5 –0.081 –0.072 0.47 
a 
See Table 5.3 for notations, definitions and measurement of the ratios presented in Table 6.6. For this model, the removal of TCIA from TA affected the  

denominators of the WC/TA, RE/TA, EBIT/TA and S/TA ratios, and the tax effect adjustment affected the denominator of the MVE/BVTL ratio and the  

numerators of the WC/TA and RE/TA ratios. p≤ 0.1; 
** 

p≤ 0.05 and
*** 

p≤ 0.01. 
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In Table 6.6 the null hypothesis is mostly rejected in most instances; 

whereas H3 is predominantly supported (p≤0.10) ie. for most of the 

recalculation datasets and for most of the years prior to the bankruptcy event. 

Universally all mean differences reported in Table 6.6 are negative as 

hypothesised indicating that bankrupt firm ratios are smaller than its matched 

non-bankrupt firm ratio, thus showing a stronger tendency to failure and 

consequently resulting in smaller Z-scores. (The latter contention is statistically 

tested in H4a.) Furthermore, as stated earlier, these differences were mostly 

significant (p≤0.10) between bankrupt and non-bankrupt firms. In the 

following paragraphs, the details of the last statement are checked and 

scrutinized to determine where the most significant differences occurred, (ie. 

under which recalculation datasets and at which prior year), and whether the 

results bear out the expectations as stated in H3. 

Now the second level of testing H3 investigates whether the p-value for 

each ratio’s mean difference between firm-groups is smaller (more significant) 

for S2 and S3 than for S1. Indeed, we find this to be the case, especially for prior 

years t-2, t-4 and t-5. So in those years, it suggests that excluding either all 

intangibles capitalised as assets (S2) from calculations of TA, or excluding all 

TCIA excluding goodwill (S3), the incremental contribution of these ratios to 

the discrimination formula has improved. This implies there is greater 

transparency of financial reporting as a result of the exclusions. A further 

implication is that Altman’s (1968) model formulation, where intangibles are 
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fully or partly prohibited within Total Assets, is better reflected in the 

Australian context and more like the American context when S2 or S3 rather 

than S1 is employed in the calculations.  

This means that intangibles are important in highlighting the differences 

in Altman’s (1968) financial ratios for bankrupt and non-bankrupt firms in the 

years prior to bankruptcy, and in some years more than in others. However, 

why in those years more than the other prior years is the Altman (1968) model 

formulation a significantly better discrimination tool when all or some 

intangibles are removed from Total Assets? To answer this question, it is 

important to analyse each ratio separately and discuss each in conjunction 

with supporting evidence from the literature. The variables are classified into 

five standard ratio categories: liquidity, profitability, leverage, and efficiency. 

Liquidity. 

The liquidity ratio is a measure of the net liquid assets of the firm relative 

to the Total Assets. Table 6.6 shows the results of the WC/TA ratio calculated 

using AGAAP data, S1, and two hypothetical restatements of AGAAP data using 

AASB 138 (and adjustments for any tax-effect), AASB 3 and AASB 136, S2, and 

S3. .At t-2, the mean difference in WC/TA is marginally significant under all 

datasets (pS1=0.08; pS2=0.07; pS3=0.08). The mean paired difference is 

significantly negative at t-4 for S2 (pSi≤0.05; i=1,2,3), and is again marginally 

significant at t-5 but only for S2 and S3 (pS1=0.15; pS2=0.08; pS3=0.08).  
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These results show that for all prior years WC/TA similarly discriminates 

between bankrupt and non-bankrupt firms across the calculation datasets, 

except at t-5, where it is inferior for S1withcapitalised intangibles not removed 

from TA (in the denominator) and without the tax effect adjustment to current 

liabilities (in the numerator). This result is consistent with Altman’s (1968) and 

most other studies, which rated WC/TA as the best indicator of ultimate 

discontinuance among the financial ratios (Cybinski, 2000, 2001). Altman 

(1968) adds that the most widely used current and acid ratios were not as 

good a predictor as the working capital ratio. 

However, it appears that WC/TA’s original definition, ‘a measure of liquid 

assets in relation to the firm’s size’ (Altman, 1968, p. 594), might be misleading 

in the Australian context for two reasons: (1) it infers that it only measures 

liquid assets which are those that can be converted to cash quickly, and (2) the 

supposed ability to control for firm size ignores regulatory environments, such 

as in Australia, where intangibles (which are not liquid) have always been 

included in TA. Hence based on the results, it appears that the standardisation 

of IFRS rules for intangibles worldwide should provide a more accurate 

measure of liquidity, firm size, and predictor of bankruptcy in a global 

marketplace.  

Profitability. 

From Table 6.6, considering RE/TA, the mean paired difference for S2 and 

S3 is significantly negative at prior years t-2, t-4 and t-5 and these differences 
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were more significant for S2 and S3 than forS1 at t-2 (pS2&S3≤0.05; pS1=0.08) and at 

t-4 (pS2&S3≤0.10; pS1=0.17). Earlier, at t-5, RE/TA discriminates between bankrupt 

and non-bankrupt firms equally for S1 and for S2 (both p≤0.05), ie. whether 

intangibles are removed from TA or not. These results indicate, as Altman 

(1968, p. 595) noted that distressed firms, in their earlier years, are reporting 

lower RE/TA ratios because they lack cumulative profits which could cause 

inappropriate discrimination in MDA. However, the significant mean paired 

differences in this ratio at two, and to a lesser extent, at four years prior to 

bankruptcy that is highlighted when intangibles are removed indicates that 

failing firms might be inflating Total Assets to conceal their financial problems. 

Why the differences are not significant at prior years, t-1 and t-3 is difficult to 

explain.  

Perhaps the lack of significance at t-1 is due to the matching of 

firm-groups on TA and sales that was designed to control for firm-size and 

industry differences. Recall that Figure 6.1 showed that the matching of 

firms-groups on TA is good regardless of the magnitude of intangibles 

contained within TA, thus statistically controlling for firm size. Thus, by 

matching firms at t-1, any firm that used intangible capitalisation practices only 

in earlier periods to conceal their declining performance could be exposed. For 

instance, Elam (1975) matched firm-groups from within industry classes on 

comparable net sales in the fifth year prior to the year of bankruptcy. He noted 

that the non-bankrupt firms had a much higher rate of increase in lease 
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commitment over the five-year period whereas the bankrupt firms showed a 

steady decline over the same period.  

The inclusion of lease data in twenty-eight ratios did not improve the 

predictive power of the model in the first, fourth and fifth years away from 

bankruptcy. In response to Elam’s paper, Altman (1976, p. 409) suggested that 

the lack of significance, especially in the fourth and fifth year prior to 

bankruptcy, was likely due to the differences in firms’ utilisation of leases 

coupled with the rapid expansion in earlier years that were financed with 

off-balance-sheet leases (Deakin, 1972). Altman (1968) also suggested that 

Elam’s justifications as to why his study was unsuccessful might have been 

more convincing if he had explored more plausible explanations. Taking this 

direction from Altman (1976), these and other plausible explanations could 

pose limitations to the external validity of results. These are discussed in 

Chapter 7, Section 7.4.  

Table 6.6 reports the differences in EBIT/TA between firm-groups as 

more significant for S2 and S3 than for S1at all prior years except for t-3. Further 

at t-1we see significant negative differences across all datasets (pS1=0.06; 

pS2=0.05; pS3=0.04). In t-2, these differences were even more significant 

(pS1=0.02; pS2=0.01, and pS3=0.01). At t-4 the mean paired difference between 

firm-groups is not significant for S1 (pS1=0.24) though it is at least marginally 

significant for S2 and S3 (pS2=0.08, and pS3 =0.06), and at t-5 it is only marginally 

significant for S2 (pS2=0.09).  
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Again, the results for EBIT/TA mirror those for RE/TA in prior years, t-2, t-4 

and t-5, but adds t-1 as well, signalling that firms facing imminent bankruptcy 

have significantly smaller profitability ratio values than those firms that survive 

past the bankruptcy event. So this result highlights the deterioration in the 

bankrupt firms’ profitability in these specific years when compared with the 

matched firms. In addition, we find that S2 (and usually S3) statistics generally 

have smaller p-values than S1. Therefore, this result perhaps exposes 

managers’ creative accounting practices for intangibles as an attempt to 

conceal the firm’s underlying financial status. The effect of the calculation 

adjustments of removing TCIA and the tax effects has exposed significant 

differences between the firm-groups for these ratios. 

Financial leverage. 

The MVE/BVTL ratio measures the financial leverage of firms by 

comparing the market capitalisation of each firm in relation to the firm’s book 

value of total debt (Altman, 1968). As reported in Table 6.6, the mean paired 

differences in MVE/BVTL between firm-groups are marginally significant only at 

t-1 and t-2 and under all datasets but again, stronger for S2 (pS1=0.07, pS2=0.06, 

and pS3=0.07). For t-3, t-4 and t-5 the p-values are similar and non-significant 

(p>0.10) regardless of the dataset. As expected, the failing firms’ market value 

of equity (numerator) has declined as total debt (denominator) increased in 

the final two years to bankruptcy (t-1, t-2) thus causing the significant 
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difference, but these differences were not large enough in the earlier years (t-3, 

t-4, t-5).  

In a later study, Altman (2000) offered some insight into the reasons why 

MVE/BVTL could be negatively impacted in terms of its accuracy as a measure 

of market capitalisation and hence, not showing significance as a discriminator 

between the sampled bankrupt and non-bankrupt firms in the early years prior 

to bankruptcy. He suggested that the dramatic climb in stock prices in the 

1990s caused by the technology boom might have led to many firm valuations 

being inflated well above their book values that negatively affected the 

financial leverage ratio. Wright (2002) argues that Australian accounting 

standards should constrain managers from potentially flooding the balance 

sheets with values that are ‘volatile and subjective’ (p. 25). This is largely 

because companies regularly report intangibles that are unlikely to be sold for 

the amount recorded on the balance sheet and most of those recognised by 

the firm have no value unless the company is a going concern.  

Therefore, the lack of significance exhibited in the data in the early years, 

t-3 to t-5, could be due to the market pricing the firms using inaccurate data 

that distressed firms have published. It is only after the market becomes aware 

of the warning signals that a firm is experiencing financial difficulties that the 

ratio MVE/BVTL becomes a better discriminator of bankrupt/non-bankrupt 

firms. 
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Efficiency. 

The S/TA ratio measures how efficient firms are in using their assets to 

generate sales. Measured alone, Altman (1968) found S/TA was the least 

significant ratio in his model, but given its unique relationship to the other 

four ratios in the model, it ranked second in its contribution to the overall 

discriminatory ability of his model. However, he did suggests that a preferred 

ratio is the net worth ratio (sales/tangible assets) but advised against its use 

because of its ‘computational and interpretive difficulties arising when negative 

net worth totals are present’ (1968, p. 597).  

Table 6.6 shows the mean paired differences in S/TA are significantly 

negative between firm-groups for all datasets for t-1, t-2 and t-3 but not 

significant in the earlier years t-4,t-5 for any dataset. Most notably, the 

significant difference between firm-groups in the S/TA ratio occurs across all 

datasets as time approaches bankruptcy. Ordinarily, a firm consistently 

reporting deterioration in sales will have shrinking stockpiles of inventory 

because there is insufficient cash to replenish it. In the final years, when a firm 

experiences extreme financial distress they will often report zero sales from 

operating activities so this is one reason why the difference in S/TA between 

the firm-groups is enhanced in years t-1, t-2 and t-3. (See Chapter 5, Section 5.5.2 

for explanation.) However, there seems to be no enhancement to the 

discriminatory power of the efficiency ratio S/TA in the data when intangibles 

are removed, ie. S2 and S3 do not, in general, exhibit smaller p-values – despite 
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Altman’s (1968) suggestion that the net worth ratio (sales/tangible assets) is a 

preferred discriminator.  

Concluding Statement for Hypothesis 3, incorporating Hypothesis 1 

and Hypothesis 2 Results. 

Overall, testing H3 has further clarified whether the differences found in 

Total Assets and the amount of Intangible Assets reported within Total Assets 

(from H1and H2 Results) by the two groups of firms has affected the ratios 

that make up the Altman (1968) BPM. The results of the tests concur with 

Altman’s (1968, p. 590) findings that bankrupt firms exhibit a deterioration in 

most of their financial ratios in the final five years of trading, and these ratios 

are noticeably smaller than those of surviving firms. Since almost all the ratios 

gave stronger significant differences between bankrupt and non-bankrupt 

firms for S2, it means that capitalised Intangible Assets are important in 

enhancing the discriminatory power of these ratios in Altman’s (1968) BPM. It 

is contended that this is due to greater transparency of financial reporting 

exhibited for S2 than under either S1 or S3. And testing the next two 

hypotheses will add further clarity as to whether Altman’s (1968) model 

formulation is a better discriminator of bankrupt and non-bankrupt firms with 

the removal of intangibles from Total Assets; ie. for S2 rather than for S1 or S3.  

The results from testing H3 are consistent with Jones’ (2011) findings 

that managers of bankrupt firms used intangible capitalisation methods more 

aggressively than their non-bankrupt counterparts. This thesis concurs with 
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these findings in the results of H1 that revealed differences in the patterns of 

Total Asset reported by failed and non-failed firms, and these differences were 

subsequently hypothesized and statistically supported in H2 as being 

attributable to the differences in the use of Intangible Assets by these 

firm-groups. Recall that this was achieved by partitioning H2 into two separate 

sub-hypotheses that found a significant relationship between the reported 

values of TCIA and the number of years prior to the bankruptcy event for the 

bankrupt firms (H2a), but not for the non-bankrupt firms (H2b). H2c tested the 

proportion of tangible to Intangible Assets (TCIA/TgA) between firm-groups 

but although H2c did not provide the strong statistical evidence that H2a did, 

the descriptive statistics provided some supportive evidence in that the 

magnitudes of the TCIA/TgA means were larger for bankrupt firms in four of 

the five years prior to bankruptcy, just not significantly so.  

Since S2 ratios are more similar to Altman’s (1968) original specifications 

set in 1968, two important conclusions that can be drawn from testing H3 are 

as follows:  

1) when intangible assets and goodwill has been removed pursuant to 

AASB 138, AASB 3 and AASB 136 from within Total Assets (along with 

the double-entry Income Statement adjustments) the mean paired 

differences for the Altman (1968) ratios exhibit an increasing trend as 

bankruptcy approaches (consistent with Altman’s (1968) findings) 

and moreover, discrimination is generally enhanced by the removal 

of intangibles from Total Assets. This supports findings by Jones 

(2011), and 
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2) the most significant differences between bankrupt and non-bankrupt 

firms in the majority of these ratios occurred sometime after the end 

of the fourth fiscal reporting period and the third year, ie in period 

t-3, since the differences were usually not significant then. These 

results are consistent with the findings by both Deakin (1972) and 

Elam (1975). From this point on significant differences often occurred 

again in the final two years prior to the bankruptcy event, supporting 

the findings of Hartini and Clift (2010) and Altman (1968).  

 

The implications of the latter conclusion that, in some way, the bankrupt 

firms are reporting accounting numbers that are more similar to their healthy 

counterparts at around t-3 is extremely important as it will provide possible 

explanations for the findings of the next Section. Thus, the information about 

the discriminatory power of the individual ratios will be integrated with the 

findings using Altman’s (1968) BPM classification outcomes. Next, tests of H4a 

and H4b will ascertain whether Altman’s (1968) Z-scores are significantly 

affected by the differences that were found above in the ratios, after restating 

the AGAAP data prepared using non-restrictive rules to reflect the restrictive 

rules for intangibles under AASB 138, AASB 3, and AASB 136. 
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6.3.2. Hypothesis 4: Altman’s (1968) Model Z-scores and Classification 

Outcomes. 

H4a is used to test whether flexible or restrictive accounting methods for 

intangibles give significantly different Z-scores and classification outcome 

values. H4a is tested using the dependent t-tests to test between firm-groups 

(bankrupt and non-bankrupt) within datasets (S1, S2 and S3), and the 

five-sample years (t-1 to t-5) in order to flag whether any calculation dataset or 

prior time stands out for these Z-score differences. In other words, how and 

when is Altman’s (1968) MDA model discriminating best between firm types. 

H4b extends the tests conducted in H4a by testing whether the different 

datasets give different three-way classification outcomes (‘bankrupt’, 

‘grey/undecided’, or ‘non-bankrupt’ decisions) for S2 and S3 compared with the 

classification under S1 using Altman's (1968) model and his classification rules 

in each of the prior years. Both the bankrupt firms and the matched 

non-bankrupt firms were pooled and classified in this way and tested for 

differences in their classification decisions when intangibles were removed 

from the accounting numbers.  

As explained in Chapter 5, Section 5.7.4, the WSRT is used to test the 

predominant direction of any changes in classification outcomes that may 

occur (ie whether the changes are generally towards more bankrupt 

classifications than non-bankrupt classifications or vice-versa), regardless of 
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the accuracy of the classifications, since the accuracy of the model is not 

considered yet. Hence, H4a and H4b are repeated here: 

 H4a: For each dataset, S1, S2 and S3, and each of the five years before 

bankruptcy, the mean paired difference between the Z-scores of the 

two firm-groups (ZB minus ZNB) in Altman’s (1968) BPM is negative ie. 

bankrupt firms’ Z-scores are smaller for bankrupt firms than 

non-bankrupt firms. 

 

 H4b: No systematic change occurs in the way Altman’s (1968) model 

classifies firms as bankrupt, grey, or non-bankrupt when using the 

different calculation datasets for TA (and the related double-entry 

accounting items). 

 

Universal statistical support for H4a confirms that Altman’s (1968) model 

is a good discriminator between bankrupt and non-bankrupt firms for our 

sampled data but says nothing about the role of intangibles in the 

discrimination process. As explained in Chapter 4, the role of this hypothesis is 

to compare the level of support that exists for the hypothesis under each of 

the calculation datasets and for each prior year (ie using the information from 

all the 15 statistical tests) and then uses the differences in the p-values to 

discuss what role intangibles play. 

 Notice that H4b is the first hypothesis that is posed as a null hypothesis. 

As explained in Chapter 4, accepting H4b would mean that Altman’s (1968) 

BPM is robust to the changes in accounting methods for IA in Australia. On the 

other hand, if this hypothesis is rejected, and there are significant differences 

in Altman’s (1968) model classification of firms as a result of the reporting 
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changes, overall, or at particular times prior to the bankruptcy event, then it 

would also be useful to know whether these are more or less accurate, 

post-2005. The accuracy of Altman’s (1968) model (H5) will be investigated 

later using Chi-square Contingency tests on the classification cross-tabulations 

to ascertain whether the percentage accuracy of the classifications differs 

significantly when intangibles are removed, when, and for which type of firms. 
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Table 6.7 

Hypothesis 4a Results for the Mean-paired differences in Altman’s (1968) Z-scores Between Firm-groups Within Each Dataset 

 

DATASET 1 DATASET 2 DATASET 3 

t-n 

Mean 

difference 

(B-NB) 

t 

Statistic 

Sig. 

(1-tail) 
t-n 

Mean 

difference 

(B-NB) 

t 

Statistic 

Sig. 

(1-tail) 
t-n 

Mean 

difference 

(B-NB) 

t 

Statistic 

Sig. 

(1-tail) 

t-1 -299.71 -1.05 0.15 t-1 -300.68 -1.06 0.15 t-1 -300.22 -1.06 0.15 

t-2 -38.76 -1.89 0.03* t-2 -48.13 -2.23 0.01*** t-2 -47.25 -2.19 0.02** 

t-3 -1051.20 -1.06 0.15 t-3 -1011.04 -1.02 0.14 t-3 -1088.97 -1.10 0.14 

t-4 -0.38 -0.72 0.24 t-4 -9.11 -1.93 0.03** t-4 -9.30 -1.99 0.03** 

t-5 -4.27 -0.61 0.06* t-5 -23.57 -1.76 0.04** t-5 -14.62 -1.37 0.05** 

*
p≤0.10; 

**
p≤0.05 and

 ***
p≤0.01 

Note: t-n represents the five sampled years prior to the bankruptcy event for the bankrupt firms. 
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For the paired-t-tests reported in Table 6.7, the differences are 

universally negative as hypothesized but H4a is statistically supported for S2 

and S3 at prior years t-2 (pS2=0.01; pS3=0.02), t-4 (pS2=0.03; pS3=0.03), and t-5 

(pS2=0.04; pS3=0.05) and for S1, only at t-2 (pS1=0.03) and t-5 (pS1=0.06). At these 

prior years and calculation datasets, bankrupt firm Z-scores are significantly 

smaller in their means than the mean Z-scores of their non-bankrupt 

counterparts, showing a stronger tendency to failure. The results reported in 

Table 6.7 also show that, except for t-1, the p-values for both S2 and S3 are 

universally smaller (more significant) than for S1. 

These results are consistent with those found for H3 and confirm that in 

the absence of intangibles, i.e., for S2 and S3, there is greater transparency and 

reliability in the financial reporting data, and especially in prior years t-2, t-4, 

and t-5 when the differences in the Z-scores for bankrupt and non-bankrupt 

firms were found to be statistically significant. These are the same years that 

the individual ratios also showed significant differences between the types of 

firms, (ie. between bankrupt and non-bankrupt), in H3. As predicted, the 

Altman(1968) model formulation is often a better discrimination tool when 

intangibles are not included within TA, i.e. for S2 and S3 (where only some 

intangibles are absent) rather than S1.  

H4b is used to investigate whether Altman’s (1968) model is robust to 

the non-restrictive accounting methods allowed for intangibles in Australia 

during the pre-2005 period. The results for H4b are shown in Table 6.8. The 
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Wilcoxon Signed-Rank test38 is used to test for the significance of any changes 

that occur and the general direction of any changes. Firstly, testing the model’s 

predicted classification differences using the two post-2005 IFRS-calculated 

datasets (S2 or S3) compared with the one AGAAP calculated dataset (S1), fewer 

than 30% of the firm classifications had changed for each of the 5 years before 

bankruptcy.  

 

Table 6.8 

Hypothesis 4b Results for the Wilcoxon Signed-rank Test for Altman’s (1968) 

Model 

Dataset 

(Difference) 
t-n Z 

Asymp. sig. 

(1-tail)a 

 

 

S2–S1 

 

t-1 -3.42 0.00*** 

t-2 -3.12 0.00*** 

t-3 -2.63 0.01*** 

t-4 -1.41 0.07*b 

t-5 -1.67 0.05** 

 

 

S3–S1 

t-1 -2.89 0.00*** 

t-2 -1.54 0.06* 

t-3 -2.84 0.03** 

t-4 -1.41 0.08* 

t-5 -1.86 0.03** 
*
p≤0.10, 

**
p≤0.05 and 

***
p≤0.001 for a 1-tail test.

a 
Based on 

negative ranks. 

 

                                                

38
 The Wilcoxon signed-rank test is a nonparametric test that considers information about both 

the sign and the magnitude of the differences between pairs using quantitative data that is 

not normally distributed eg. classifications. 
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Therefore, the majority (more than 70%, depending on the prior year) of 

classifications remain unchanged using restrictive data but for the rest, the 

classifications were different. And based on the nonparametric Wilcoxon 

Signed-Rank test for this combined set of data, where a change occurred, for 

both bankrupt and matched non-bankrupt firms, the null hypothesis is 

rejected (p<0.05) for all prior years except t-4, when it is marginally significant 

(pS2-S1<0.1). Hence, we conclude that systematic change indeed does occur in 

the way Altman’s (1968) model classifies some firms as bankrupt or 

non-bankrupt when using the different calculation datasets for Total Assets 

(and the related double-entry accounting items). Moreover, by excluding any 

ties (no change), the changes that occurred were mostly in the direction of 

more ‘grey’ or ‘bankrupt’ classifications for both post-2005 IFRS datasets. 

These changes were more highly significant for the differences between S2 and 

S1 rather than for S3 and S1.  

This is strong evidence that removing more intangibles from the 

accounting numbers can change the Altman (1968) classifications for about 

30% of the firms. The differences were most significant at t-1 (p<0.001; 1-tail 

test) for both the comparison datasets. Indeed, the differences between the S1 

and S2 classifications were highly significant (p<0.01) for the final three years 

prior to bankruptcy. This means that post-2005 IFRS data is more likely to 

change the predicted classification status of a firm from ‘non-bankrupt’ to 

‘grey’ or ‘bankrupt’, or from ‘grey’ to ‘bankrupt’ than vice-versa, regardless of 
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the type of firm, though most classifications remained unchanged (73-94%) 

when tested separately over each of the 5 years prior to bankruptcy. This 

finding obviously points to higher Type II errors and smaller Type I errors when 

using the IFRS datasets. More on this is provided in the next Section regarding 

accuracy of the classifications. 

This evidence adds to the compelling evidence from H4a that post-2005 

IFRS data is more enlightening regarding bankruptcy risk since H4a used the 

raw Altman (1968) model Z-scores in a paired t-test for differences instead of 

the three classifications; ‘non-bankrupt’, ‘grey’ (or undecided), and ‘bankrupt’ 

used in H4b. Many of the ties that occurred in the previous analysis were 

eliminated with the raw Z-scores. So we conclude that Altman’s (1968) BPM is 

not entirely robust to the changes in accounting methods for IA in Australia 

since there are significant differences in Altman’s (1968) model classification of 

firms as a result of the reporting changes, overall, or at particular times prior to 

bankruptcy for the bankrupt firms. 

 

6.3.3. Hypothesis 5: Altman’s (1968) Model Accuracy. 

A 2x2 Chi square contingency table test was used to test the accuracy of 

the classification outcomes of Altman’s (1968) model for the three datasets 

over the five years prior to the bankruptcy event for both types of firms in the 

sample. The statistical test determines whether two variables such as a firm’s 

actual status (bankrupt or non-bankrupt) and its predicted status are 
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unrelated/independent (null hypothesis) or related, (ie. their distributions 

agree). In the latter case, the null hypothesis is rejected. We also wish to know 

whether agreement depends on the different datasets as well as the prior year 

to the bankruptcy event. In other words, does the inclusion (S1) or exclusion 

(S2&3) of all or part of intangibles change the accuracy of the classification of 

firms and at which time periods relative to the bankruptcy event? Note that 

the grey classifications have been excluded from the final analysis because the 

main focus is whether a change in accounting methods for intangibles actually 

changes the accuracy of the predicted binary status of the firm. 

The Chi-Squared Contingency Table test for H5 thus tests whether the 

agreement between the actual and predicted status of the firms depends on 

the different calculation datasets for TA (and the related double-entry 

accounting items). Table 6.9 presents a summary of the overall accuracy of the 

model under each separate dataset and across the five lagged years before 

bankruptcy. H5 is repeated here from Chapter 4, again, as for H4b, this 

hypothesis is posed as a null hypothesis:  

 H5: The accuracy of Altman’s (1968) model classifications remains 

unchanged, using pre- and post-IFRS datasets, and at all prior years. 
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Table 6.9 

Hypothesis 5 Results for the 2x2 Chi-square Contingency Table Test for the 

Accuracy of Altman’s (1968)Bankruptcy Prediction Model 

t-n Dataset 

% 

Accuracy 

(B) 

% 

Accuracy 

(NB) 

Overall 

accuracy 

(%) 

Type I 

error 

Type II 

error 

Pearson 

CHISQ 

Asymp. 

sig. (1-tail) 

 

t-1 

S1 86.1 60.9 76.3 13.9 39.1 14.2 0.00*** 

S2 94.4 43.3 71.2 5.6 56.7 13.3 0.00*** 

S3 91.7 48.3 73.9 8.3 51.7 13.3 0.00*** 

 

t-2 

S1 72.5 62.1 68.1 27.5 38.0 8.3 0.00*** 

S2 78.9 48.4 65.2 21.1 51.6 5.7 0.02** 

S3 76.9 56.7 68.1 23.1 43.3 8.2 0.01*** 

 

t-3 

S1 78.1 57.1 69.8 21.9 42.9 6.9 0.01** 

S2 80.0 34.5 59.4 20.0 65.5 1.7 0.15 

S3 79.9 44.1 66.7 17.1 55.9 5.2 0.024 

 

t-4 

S1 77.8 39.1 60.0 22.2 60.9 1.7 0.16 

S2 81.5 36.0 59.6 18.5 64.0 2.0 0.13 

S3 81.5 36.0 59.6 18.5 64.0 2.0 0.13 

 

t-5 

S1 72.7 52.6 63.4 27.3 47.4 2.8 0.09* 

S2 81.8 50.0 67.0 18.2 50.0 4.8 0.03** 

S3 81.0 45.0 63.4 19.0 55.0 3.2 0.07** 

*
p≤0.10 

**
p≤0.05 and

***
p≤0.01 

 

Table 6.9 shows that Altman’s (1968) model correctly classifies more 

bankrupt firms than non-bankrupt firms. Consequently the Type II errors are 

consistently much larger than the Type I errors. So the Altman (1968) model is 

quite good at classifying the bankrupt firms correctly from our sample, 

correctly doing so in 72-94% of cases. However, it is not effective in classifying 

the non-bankrupt firms in our sample – only achieving an accuracy of between 

35-62%. There is always a trade-off between Type I and Type II errors and 
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many authors hold that a Type I error (misclassifying a bankrupt firm) is more 

costly to all concerned.39 This is consistent with evidence in the literature that 

‘high misclassification will occur if failure prediction models contain variables 

which are affected by creative accounting (Sharma, 1999, p. 72). 

The large Type II errors are signalling that the non-bankrupt firms in the 

sample were perhaps not very healthy financially. For example, Altman (1968) 

states that an additional sample of non-bankrupt though financially troubled 

firms gave a Type II error of 21 percent, up from 3% on his original sample. 

(Definitions of Type I and II errors are provided in Chapter 3, Sections 3.1.1 and 

3.4.2, with a more detailed explanation on the manual calculation of Type I and 

II errors that were used for testing H5 provided in Chapter 5, Section 5.6.3.) 

Comparing the calculation datasets in Table 6.9, we see that the 

adjustments to exclude intangibles and goodwill from the five ratios have 

improved the model’s ability to classify bankrupt firms, but these have 

impaired the model’s ability to accurately classify healthy firms. So although 

Type I errors are lower using S2 and S3 over S1 calculations for all prior years, 

the Type II errors are always lower using S1calculations. And as expected, the 

overall accuracy of the model for S3 always falls between S1 and S2. 

                                                

39
 See White, Sondhi and Fried (1997a) and Altman, Haldeman, and Narayan (1977). 
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Furthermore, the classification accuracy of the model was best for the year 

prior to bankruptcy, regardless of the calculation dataset used, and for the 

bankrupt firms the percentage accuracy decreased for every year away from 

the bankruptcy event, regardless of dataset. The non-bankrupt firms also 

mimicked the same decreasing pattern for model accuracy for the first three 

years prior (and for four years under S1) but then the model accuracy increased 

quite substantially at four and five years prior. These two years also show a 

decreased Chi-squared significance of association (predicted vs actual) ie. less 

agreement, compared with the other three years prior. In other words, the 

model is no longer performing as well in classifying either type of firm at this 

stage. 

The results achieved in this study are similar to the results when Altman 

(1968) performed secondary sample testing even with respect to the 

improvement in overall accuracy at t-5 found here. He wrote: 

[T]he model accuracy falls off consistently over the five 

years prior to bankruptcy, with one exception of the 

fourth and fifth years, when the results are reversed 

from what is expected. The most logical reason for this 

occurrence is that after the second year, the 

discriminant model becomes unreliable in its predictive 

ability and that the change from year to year has little 

or no meaning (Altman, 1968, p. 604). 

 

The reduction in model accuracy going back in time is understandable 

for the bankrupt firms sample because impending bankruptcy is more remote 

and the indications are less clear. Altman (1968, p. 576) explains that when 
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firms are four or more years from bankruptcy they usually appear as ‘healthy’ 

firms. Furthermore, to the problems encountered here with the Type I and 

Type II errors, he states that the accuracy of the results is possibly affected 

because: 

[A]ny new model should be as relevant to the 

population to which it will eventually be applied; 

current as possible with respect to the temporal nature 

of the data; and not only relevant to past failures, but 

to the data that will appear in the future (Altman et al., 

1977, p. 30). 

 

Since this is an ‘out of sample’ application in a different country and at a 

very different time (actual and economically speaking) it is most likely one that 

is very dissimilar to that from which Altman’s (1968) formula was derived. The 

next Section presents the results and discussion of similar hypotheses to those 

tested for the Altman (1968) model, but now applied to the Zavgren (1983) 

model. 

 

6.4 THE ZAVGREN (1983) BANKRUPTCY PREDICTION MODEL 

 

H6, H7 and H8, used for Zavgren’s (1983) BPM, were similar to H3, H4 

and H5, since they were based on similar arguments drawn from the literature 

presented in Chapter 4 (Sections 4.2.1–4.2.3).  

 

  



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

243 

 

6.4.1. Hypothesis 6: Zavgren’s (1983) Ratios. 

H6 is an important first step in ascertaining whether the accuracy of 

Zavgren’s (1983) model is marred, or improved significantly, by the specific 

changes in accounting standards. However, please note that all of the 

hypotheses regarding the Zavgren (1983) model are posed as null hypotheses, 

ie. no evidence of any change resulting from the new accounting rules for 

intangibles. The reasons for this are outlined below: 

 H6: For each dataset, S1, S2, and S3, there is no difference between 

firm-groups (bankrupt minus non-bankrupt) for each of the seven 

financial ratios in Zavgren’s (1983) BPM for the five years before 

bankruptcy. 

 

Note that H6 is posed as a null hypothesis as explained in Chapter 4 

(Section 4.3.1) because, unlike Altman’s (1968) ratios, not all of Zavgren’s 

(1983) ratios are logically larger for healthy firms. So for H6, the discussion of 

results is based on the mean differences (B-NB), their 2-tail p-values, and the 

expected directions according to each specific ratio. In this way, H6 separately 

tests the discrimination power of each of the seven Zavgren (1983) ratios 

across each of the three datasets, and across the five sample years before 

bankruptcy (t-1 to t-5),thus ascertaining the contribution of each ratio to the 

model.  

H6 has two levels (like H3 for Altman), which require inspection of the 

results statistically in the first instance for differences between firm types (B 

and NB) within datasets, and then for differences in the calculation datasets by 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

244 

 

comparison of the p-values across datasets. So the second level of H6, like for 

H3, investigates whether the p-value for each ratio’s mean difference between 

firm-groups is smaller (ie. more significant) for S2 and S3 than it is for S1.. If it is, 

then there is support for the removal of intangibles to provide better 

discrimination between firm types that is due to greater reliability and 

accuracy in the accounting numbers as a consequence. H6 results are 

displayed in Table 6.10.  
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Table 6.10 

Hypothesis 6 Results: Mean-paired Differences in Zavgren’s (1983) Ratios Within Firm-groups and between Datasets 

                 DATASET 1        DATASET 2    DATASET 3 

Ratios 

Exp. 

Sign. 

(B-NB) 

t-n 

Mean 

Diff. 

(B-NB) 

t 

Statistic 

Sig. 

(2-tailed) 
Ratios t-n 

Mean  

Diff. 

(B-NB) 

t 

Statistic 

Sig. 

(2-tailed) 
Ratios t-n 

Mean  

Diff. 

(B-NB) 

 

t 

Statistic 

Sig. 

(2-tailed) 

 

AI/NS 
-ve 

t-1  –2.50 –0.91 0.37 
 

AI/NS 

t-1  –2.50 -0.91 0.37 
 

AI/NS 

t-1  –2.50 –0.91 0.37 

t-2  –3.91 –3.05 0.00
***

 t-2  –3.91 -3.05 0.00
***

 t-2  –3.91 –3.05 0.00
***

 

t-3 0.47 1.12 0.27 t-3 0.47 1.12 0.27 t-3 0.47 1.12 0.27 

t-4 39.50 0.98 0.34 t-4 39.50 0.98 0.34 t-4 39.50 0.98 0.34 

t-5  –2.65 –1.59 0.12 t-5  –2.65 -1.59 0.12 t-5  –2.65 –1.59 0.12 

AR/AI -ve 

t-1  –30.79 –0.70 0.48 

AR/AI 

t-1  –30.79 –0.70 0.48 

AR/AI 

t-1  –30.79 –0.70 0.48 

t-2 38.13 1.92 0.06 t-2 38.13 1.92 0.06 t-2 38.13 1.92 0.06 

t-3 73.97 2.26 0.03 t-3 73.97 2.26 0.03 t-3 73.97 2.26 0.03 

t-4 56.68 1.81 0.08 t-4 56.68 1.81 0.08 t-4 56.68 1.81 0.08 

t-5 41.16 1.60 0.12 t-5 41.16 1.60 0.12 t-5 41.16 1.60 0.12 

CASH/CL 
-ve 

t-1  –0.05 –0.94 0.35 

CASH/CL 

t-1  0.01 0.28 0.78 

CASH/CL 

t-1  0.13 1.79 0.08 

t-2  –0.06 –0.99 0.33 t-2  0.02 0.37 0.71 t-2  0.14 2.13 0.04 

t-3 0.00 –0.08 0.94 t-3 –0.02 -0.26 0.80 t-3 0.14 2.14 0.04 

t-4 0.00 0.01 0.99 t-4 –0.12 -1.36 0.18
*
 t-4 0.03 0.73 0.47 

t-5  –0.07 –1.19 0.25 t-5  –0.18 -1.61 0.12 t-5  -0.01 -0.18 0.86 

CASH/TA 

 

+ve 

t-1 –0.17 –0.82 0.42 

CASH/TA 

 

t-1 0.14 0.83 0.41 

CASH/TA 

 

t-1 -0.44 -1.87 0.07 

t-2 –0.08 –0.41 0.69 t-2 –0.86 -1.06 0.30 t-2 -0.37 -1.98 0.05 

t-3 –0.50 –1.03 0.31 t-3 –0.30 -0.67 0.50 t-3 -0.67 -1.13 0.26 

t-4  0.29 0.50 0.62 t-4  0.16 0.41 0.68 t-4  0.40 0.54 0.59 

t-5 –1.43 –0.81 0.43 t-5 0.44 0.77 0.45 t-5 -1.50 -0.85 0.40 
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                 DATASET 1        DATASET 2    DATASET 3 

Ratios 

Exp. 

Sign. 

(B-NB) 

t-n 

Mean 

Diff. 

(B-NB) 

t 

Statistic 

Sig. 

(2-tailed) 
Ratios t-n 

Mean  

Diff. 

(B-NB) 

t 

Statistic 

Sig. 

(2-tailed) 
Ratios t-n 

Mean  

Diff. 

(B-NB) 

 

t 

Statistic 

Sig. 

(2-tailed) 

IBDOEI/TSE 

 

+ve 

t-1  0.17 0.30 0.77 

IBDOEI/TSE 

 

t-1  3.39 0.82 0.42 
IBDOEI/TS

E 

 

t-1  0.78 1.10 0.28 

t-2 –0.28 –1.58 0.12 t-2 2.45 0.53 0.60 t-2 -1.83 -1.16 0.25 

t-3  1.38 1.59 0.12
*
 t-3  1.37 1.05 0.30 t-3  0.47 0.40 0.69 

t-4  0.03 0.03 0.97 t-4  –2.72 -1.18 0.25 t-4  -2.57 -1.11 0.28 

t-5  0.32 1.04 0.31 t-5  0.35 0.35 0.73 t-5  0.08 0.08 0.93 

 

 

LTB/TE 

-ve 

t-1  –0.38 –1.35 0.18
*
 

 

 

LTB/TE 

t-1  –0.48 -1.41 0.17
*
 

 

 

LTB/TE 

t-1  -0.19 -1.60 0.12
*
 

t-2  –0.25 –1.44 0.16 t-2  –0.43 -1.00 0.33 t-2  -0.08 -0.69 0.50 

t-3  –0.24 –1.48 0.15 t-3  –0.79 -0.92 0.37 t-3  -0.03 -0.69 0.50 

t-4 –0.08 –1.44 0.16 t-4  –0.50 -1.01 0.32 t-4  -0.03 -0.46 0.65 

t-5 –0.08 –1.12 0.27 t-5  –0.29 -1.01 0.32 t-5  -0.06 -0.69 0.49 

S/FWC 

 

+ve 

t-1 –1.87 –1.25 0.22 

S/FWC 

 

t-1  1.33 1.01 0.32 

S/FWC 

 

t-1  -2.13 -1.36 0.18 

t-2 –1.35 –0.64 0.53 t-2 –5.84 -1.51 0.13 t-2 -1.46 -0.72 0.48 

t-3 –2.51 –1.44 0.16 t-3  6.09 0.83 0.41 t-3 -1.10 -0.56 0.58 

t-4  24.45 0.40 0.69 t-4 –25.89 -0.93 0.36 t-4 -32.06 -1.17 0.25 

t-5  11.62 0.64 0.53 t-5 –5.02 -1.84 0.08 t-5  25.87 1.15 0.26 
 

Denotes the ratios where the mean difference was in the expected direction as indicated in the second column. Explanations can be found in Chapter 4 Section 

4.2.1.and Table 5.4 in Chapter 5. *** Denotes the significant differences between bankrupt and non-bankrupt firm ratio values that were in the expected direction, 

p<0.01 and ** denotes the marginal differences between bankrupt and non-bankrupt firm ratio values that were in the expected direction, p<0.10.
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Whereas Altman’s (1968) model index can be decomposed into the 

various components from each of the ratios that make up the index, a 

conversion formula is applied to Zavgren’s (1983) logit outcome (log odds) to 

form a bankruptcy risk. So the relationship between the ratios and the 

estimate of bankruptcy is not a direct one for each of Zavgren’s (1983) ratios 

to the outcome, since there are mixed signs on the coefficients of the ratios 

(whereas Altman’s (1968) coefficients are all positive). The expected direction 

according to each specific ratio is presented in Table 6.10 with further 

explanation provided in Chapter 4, Section 4.3, with all variables defined in 

Table 5.3 and Table 5.4 in Chapter 5. Hence, a non-directional (2-tail) test of 

significance is initially used for the various differences in the ratios, though 

1-tail directional tests are reported and discussed once the relationship 

between each ratio and bankruptcy risk has been established. 

For the 105 paired-t-tests40 reported in Table 6.10, H6 is mostly upheld 

(p>0.10) which means that there is little evidence in the sample for rejection of 

the null hypothesis of ‘no difference’ between bankrupt and non-bankrupt 

firms for all three calculation datasets and for almost all of the years prior to 

the bankruptcy event.  

                                                

40
 The 105 paired t-tests arise due to the testing of seven ratios, for each of the five-sampled 

years and for each of the three strategies (7 x 5 x 3=105). 
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Efficiency (turnover). 

The first thing to note from Table 6.10 is that the results for the first two 

efficiency ratios: AI/NS, AR/AI are identical across all three datasets for each 

year across the 5-year sample period. This result was expected and the reasons 

were put forward and discussed in detail in Chapter 5, Section 5.5.2 and 5.5.3. 

Briefly, this is because these ratios did not contain any capitalised IA and, as 

such, were not affected by the recalculation adjustments of data for S1 using 

either S2or S3. Recall that AI/NS and AR/AI were the only ratios affected by 

missing values and zero divisors, as explained in Chapter 5, Section 5.5.1, due 

to some firms having zero inventory and/or sales in the final three years before 

they failed and, as such, the ratio denominators (inventory or sales) were zero 

and the numerators (inventory or accounts receivable) were zero or positive 

(0/+ve). Consistent with the measurement procedures adopted by Cybinski 

(1995), each of these ratios for the sample of firms were replaced with the 99th 

percentile value for the sample.  

Firstly, the result for the mean paired difference in the inventory turnover 

ratio (AI/NS) between firm-groups is discussed. The mean paired differences 

between firm types for each of these ratios are sometimes in the expected 

direction. Receivables turnover and inventory turnover would both be 

expected to have positive signs for their coefficients; clearly when receivables 

increase faster than inventories or inventories faster than sales, failure looms 

(Zavgren, 1985, p. 25). Therefore, bankrupt firm ratio values should have 
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smaller values of AI/NS than non-bankrupt firms. Hence, a negative difference 

(bankrupt minus non-bankrupt) is expected for this ratio and similarly for the 

AR/AI and S/FAWC ratios.  

For the inventory turnover ratio (AI/NS) a negative result for the 

differences occurred only at t-1, t-2 and t-5 but these were significantly negative 

only at t-2 (pSi=0.00, i=1,2,&3 ; 1-tail test) and marginally significant at t-5 

(pSi=0.06, i=1,2,&3,1-tail test). For the accounts receivable turnover ratio 

(AR/AI) a negative difference only occurred at t-1 but was not significant 

(pSi=0.24 , i=1,2,&3; 1-tail test).  

This result for the AI/NS might reflect that bankrupt firms are turning 

fewer inventories into net sales (NS) than their non-bankrupt counterparts in 

these two years (t-2 and t-5). However, the full effect of the deterioration in this 

ratio did not appear in the AR/AI ratio that measures the cash collections from 

their customers until the final year of trading.  

For the capital turnover ratio (S/FAWC) a positive result for the 

differences between bankrupt and non-bankrupt firms occurred only at t-4 and 

t-5 for S1, t-1 and t-3 for S2 and t-5 for S3 but these differences were not 

significant (pSi>0.10, i=1,2,&3; 1-tail test). The results for the capital turnover 

ratio indicate ‘that firms might have neglected to invest in their capital assets 

in the earlier years an impressive capital turnover over the short-run, but after 

a period of time, they have become less efficient than healthy firms who have 

invested more vigorously, and possibly why they failed’ (Zavgren, 1985, p. 40). 
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Liquidity. 

Liquidity ratios measure if a firm can pay its short-term debts 

immediately from readily available sources of cash. For the acid test ratio 

(CASH/CL) a negative result for the differences occurred only at t-1 and t-2 for 

S1, t-3, t-4 and t-5 for S2 and t-5 for S3 but these were significantly negative only 

at t-5 for S1 (pS1=0.06, 1-tail test) and marginally significant at t-4for S3 (pS2 

=0.09; 1-tail test). For the cash position ratio (CASH/TA)a positive difference 

only occurred at t-1, t-4 and t-5 but was not significant (pSi>0.10; i=1,2,&,3; 1-tail 

test). 

Profitability ratio. 

For the return on investment ratio (IBDOEI/TSE) a positive result for the 

differences occurred only at t-1, t-3,t-4 and t-5 (S1), t-1, t-2, t-3 and t-5 (S2) and t-1 

and t-3 (S3) but these were significantly negative only at t-3 (pS1=0.06, 1-tail test). 

Zavgren (1983, p. 29) noted the profitability ratio suggestive of window 

dressing (ie. creative accounting) that induces significant measurement errors. 

Perhaps the ‘window dressing’, as suggested by Zavgren (1983, p. 31), is akin 

to bankrupt firms expanding quite rapidly several years prior to failure that 

were financed by taking on risky investments (Altman, 1976; Deakin, 1972). 

Hence, the inherently risky nature of the investment might have attracted high 

costs of capital that eroded earnings and, as a result, magnified losses as 

profitability fell below the firm’s financing costs (Altman, 1976, p. 409). 
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Leverage. 

For the leverage ratio (LTB/TE) a negative result for the differences 

occurred across each of the five sampled years prior to the bankruptcy event 

but these were significantly negative only at t-1 (pS3=0.06; 1-tail test), and 

marginally significant at t-1 (pS1=0.09; 1-tail test), t-2 and t-3 (pS1=0.0; 1-tail test).  

Concluding Remarks on H6 Results. 

Given the results presented above and even though there may have 

been some differences occurring between firm-group ratios, across datasets, 

that were not large enough to be significance. Thus, it is highly unlikely that 

the estimated bankruptcy risks (H7a) would reveal anything that has not been 

uncovered in H6. Overall, the lack of significant results for H6 is not 

unexpected here. Zavgren’s (1983) risk estimate arises from a negative 

exponential conversion of a linear formula that includes mixed-sign 

coefficients on the seven financial ratios. When taken separately, the ratios 

may indeed show no significant differences, but it is possible that small 

changes in the seven ratios combine into a larger significant effect on the 

bankruptcy risk outcome. The next hypothesis is tested to see if this is, indeed, 

the case. Another reason for the lack of significance for most of the Zavgren 

(1983) ratios is the data measurement problems with two of the ratios, one 

ratio by the adjustments for S2 and S3 and the other four by the carryover 

effects from adjustments for S2 and S3 (see detailed explanation in Chapter 5, 

Section 5.5.1). 
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Thus, H6 investigated which ratios from the Zavgren (1983) model differ 

significantly and in the expected direction between bankrupt and 

non-bankrupt firms as the former approaches the bankruptcy event. The next 

step is to check whether these differences result in lower risks of bankruptcy 

between the firm-groups and between the three reporting datasets and across 

the different lag periods. 

 

6.4.2. Hypothesis 7a: Zavgren’s (1983) Model Estimated Bankruptcy Risks. 

H7a tests for the mean paired differences in Zavgren’s (1983) bankruptcy 

risk estimates between firm-groups, within datasets and across the five sample 

years prior to the bankruptcy event. The hypothesis is repeated from Chapter 

4: 

 H7a: For each of the calculation datasets, (S1, S2 and S3), and for 

the five years before bankruptcy, there is no difference in the mean 

bankruptcy risks for the two firm-groups (PB minus PNB) that arise 

from Zavgren’s (1983) BPM. 

 

Given that the null hypothesis, H6, was mostly upheld, meant that few 

significant differences were found between firm-groups for any of the seven 

financial ratios in the Zavgren (1983) model across the five-year sample period. 

Tests of the next hypotheses will ascertain whether a number of nonsignificant 

changes in the seven Zavgren (1983) ratios would combine to form a larger, 

significant, effect on the bankruptcy risk outcomes. Statistical support for H7a 

will confirm that Zavgren’s (1983) model is a good discriminator between 

bankrupt and non-bankrupt firms for our sampled data but will say nothing 

about the role of intangibles in the discrimination process. As explained in 
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Chapter 4, the role of this hypothesis is to compare the level of support that 

exists for the hypothesis under the two calculation datasets, S1 and S2, and for 

each prior year and uses the differences in the p-values to discuss what role 

intangibles play.  

So, like H4a for the Altman (1968) MDA model, H7a is used to test two 

things: firstly, whether Zavgren’s (1983) model discriminates well between the 

bankrupt and non-bankrupt firms in the sample; and secondly, by observing 

the p-values, to check whether the change from the flexible rules under 

AGAAP for intangibles to the more restrictive rules under IFRS gives 

significantly different risks of bankruptcy ( ie in Zavgren’s (1983) logit model 

outcome values). 

H7a is tested using the normal approximation to the binomial test for 

group differences in Zavgren’s (1983) estimated risk of bankruptcy (discussed 

in Chapter 5, Section 5.8.2). Separate tests are shown for S1 and S2 and for each 

prior years (t-1 to t-5) in order to flag whether any calculation dataset or prior 

time stands out for these risks of bankruptcy differences. In other words, how 

and when is Zavgren’s (1983) logit model discriminating best between firm 

types? (S3 values were so close to S2 values these are not shown.)  
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Table 6.11  

H7a Results: Normal Approximation to the Binomial Test for Group Differences 

in Zavgren’s (1983) Estimated Risk of Bankruptcy 

 

  
 S1 Calculations 

Normal 

Distribution 

Year 

prior to 

bankruptcy 

P(B) P(NB) P(B)-P(NB) N 
Normal 

Z 

1-tail * 

p-value 

1 0.783 0.604 0.179 39 1.744 0.041** 

2 0.742 0.568 0.174 42 1.706 0.044** 

3 0.827 0.730 0.097 39 1.036 0.150 

4 0.651 0.600 0.051 35 0.446 0.328 

5 0.656 0.624 0.032 26 0.243 0.404 

 
  S2 Calculations 

Normal 

Distribution 

Year 

prior to 

bankruptcy 

P(B) P(NB) P(B)-P(NB) N 
Normal 

Z 

1-tail * 

p-value 

1 0.731 0.649 0.082 39 0.788 0.215 

2 0.745 0.630 0.115 42 1.144 0.126 

3 0.830 0.757 0.073 39 0.802 0.211 

4 0.621 0.599 0.022 35 0.193 0.424 

5 0.640 0.670 -0.030 26 -0.228 0.590 

*
 One tail test for a positive difference (B-NB). 

 

From the results presented in Table 6.11, Zavgren’s (1983) model 

discriminates between the bankrupt and non-bankrupt firms in the sample 

across both calculation datasets, and all prior years as evidenced by positive 

differences in the bankruptcy risks for each group (P(BB)>P(BNB), except t-5 

under S2 calculations. Nevertheless, statistical significance (p<0.05) occurs only 

in the final two years prior to bankruptcy and only under S1 calculations 

(pt-1=0.041; and pt-2=0.044). As discussed earlier, the negative result at t-5 (not 
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significant) is due to a lack of overall difference between healthy and bankrupt 

firms that has often been found in bankruptcy studies (Beaver, 1966; Altman, 

1968; Ohlson, 1980; Zavgren, 1983).  

The second level of investigation in H7a found that stronger significance 

for Zavgren’s (1983) model occurred under S1 than S2 calculations, which is 

opposite to Altman’s (1968) model results, but for Zavgren (1983) the stronger 

differences under S1 were still not significant (p>0.15; 1-tail test) in all other 

periods except the final two years before bankruptcy. 

 

6.4.3. Hypothesis 7b: Zavgren’s (1983) Model Classification Outcomes. 

Next, H7b investigates whether there is any systematic change occurring 

in the way Zavgren’s (1983) BPM classifies firms under the different datasets 

(Si;i=1, 2&3) as bankruptcy approaches. The hypothesis is as follows: 

 H7b: No systematic change occurs in the way Zavgren’s (1983) 

model classifies firms as bankrupt or non-bankrupt when using the 

different calculation datasets for TA. 

 

Notice again that H7b is posed as a null hypothesis. As explained in 

Chapter 4, accepting H7b would mean that Zavgren’s (1983) BPM is robust to 

the changes in accounting methods for intangibles in Australia. On the other 

hand, if this hypothesis is rejected, and there are significant differences in 

Zavgren’s (1983) model classification of firms as a result of the reporting 

changes, overall, or at particular times prior to the bankruptcy event, then it 
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would also be useful to know whether these are more or less accurate, post 

adoption of IFRS. The accuracy of Zavgren’s (1983) model (ie., H8) will be 

investigated later using Chi-square Contingency tests on the classification 

cross-tabulations to ascertain whether the percentage accuracy of the 

classifications differ significantly when intangibles are removed, when, and for 

which type of firm. 

H7b is used to extend the tests conducted in H7a by testing whether the 

different datasets give different two-way classification outcomes (‘bankrupt’ or 

‘non-bankrupt’ decisions) for S2 and S3 compared with the classification under 

S1 using Zavgren’s (1983) model and her classification rules in each of the prior 

years. Both the bankrupt firms and the matched non-bankrupt firms were 

pooled and classified in this way and tested for differences in their 

classification decisions when intangibles were removed from the accounting 

numbers.  

As explained in Chapter 5, Section 5.9.3, the WSRT is used to test 

whether the three datasets give different classifications using Zavgren’s (1983) 

model. The WSRT is used to test the predominant direction of any changes in 

classification outcomes that may occur (ie., whether the changes are generally 

towards more bankrupt classifications than non-bankrupt classifications or 

vice-versa), regardless of the accuracy of the classifications, since the accuracy 

of the model is not considered yet. As such, H7b (like H4b for Altman’s (1968) 
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model) investigates whether the Zavgren (1983) model is robust to the 

restrictive accounting methods allowed for intangibles in Australia.  

Table 6.12 

Hypothesis 7b Results for the Wilcoxon Signed-rank Z-test 

 

 

Comparison  

Datasets 

 

 

t-i 

Total Number 

of Decisions 

N =92 

 

Predominant Direction of Change 

 

 

S1 & S2 

 

t-1 9 (10%) None 

t-2 10 (11%) Bankrupt 

t-3 4 (4%) Bankrupt 

t-4 6 (7%) None 

t-5 3 (3.3%) Bankrupt 

 

 

S1 & S3 

t-1 6 (7%) None 

t-2 7 (8%) Bankrupt 

t-3 4 (4%) Bankrupt 

t-4 4 (4%) None 

t-5 2 (2%) Bankrupt 

Note: In Table 6.12, ‘none’=numbers of decision changes in each direction; ‘bankrupt’=more 

changes to a ‘bankrupt’ decision than a change to a ‘non-bankrupt’ decision; and 

‘non-bankrupt’=vice versa. (Note: no such occurrences in the sample data.). 

 

So the majority (more than 89%, depending on the prior year) of 

Zavgren’s (1983) model classification decisions using S2 and S3 calculations 

remained unchanged from those made using S1 calculations and, as shown in 

Table 6.12, very few were different (between 2% and 11%). So we can conclude 

that, for the sampled firms, the Zavgren’s (1983) model classifications are 

robust to changes in the accounting rules for intangibles (compared with 

Altman’s (1968) figures of up to 30% decision changes. For the pooled dataset 

of bankrupt and non-bankrupt firms, where a decision change did occur using 
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either S2 or S3 compared with S1 calculations the change was predominantly in 

the direction of a ‘bankrupt’ decision under S2 or S3 and these were only 

significant for the two years before the bankruptcy event and then only for the 

changes that occurred from S1 to S2 calculations. But it is important to take into 

consideration that the total number of decisions that changed was small, so 

the conclusion stands that Zavgren’s (1983) model is, overall, robust to 

changes in the accounting rules. The results from H7 provide little evidence 

that post-2005-IFRS rules for intangibles is more enlightening regarding 

bankruptcy risk than non-restrictive rules when using Zavgren’s (1983) BPM. 

So we conclude that Zavgren’s (1983) BPM is more robust than Altman’s 

(1968) model to the changes in accounting methods for IA in Australia. This 

finding could be due to the complex nature of the logit model, but most likely 

it is due to TCIA (within TA) not featuring as heavily in the accounting numbers 

used in the seven Zavgren (1983) model ratios as it does in the five Altman 

(1968) model ratios. 

 

6.4.4. Hypothesis 8: Zavgren’s (1983) Model Accuracy. 

For H8, a number of 2x2 Chi-square Contingency Table tests were used 

to test the accuracy of the classification outcomes of Zavgren’s (1983) model 

for the three datasets over the five years prior to the bankruptcy event for 

both types of firms in the sample. The statistical test determines whether two 

variables such as a firm’s actual status (bankrupt or non-bankrupt) and its 
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predicted status are unrelated/independent (null hypothesis) or related, (ie. 

their distributions agree, meaning that the predictions are accurate). In the 

latter case, the null hypothesis is rejected. We also wish to know whether 

agreement depends on the different datasets as well as the prior year to the 

bankruptcy event. In other words, does the inclusion (S1) or exclusion (S2&3) of 

all or part of intangibles change the accuracy of the classification of firms and 

at which time periods relative to the bankruptcy event? As in testing H5 for 

Altman’s (1968) model accuracy, the second stage of investigation is to 

compare the p-values of the various Chi-square tests in order to answer that 

question. Thus,H8 is written as: 

 H8: The accuracy of Zavgren’s (1983) model classifications remains 

unchanged, using pre- and post-IFRS datasets and, at all prior 

years. 

 

  



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

260 

 

Table 6.13 

Hypothesis 8 Results for the 2x2 Chi-square Test Associations between Firm 

Status and between Datasets 

 

 

t-n 

 

SI 

Overall 

(%) 

B 

(%) 

NB 

(%) 

Type I 

error
a
 

Type II 

error
b
 

Pearson 

Chi-square 

Asym. sig. 

(2-tail) 

t-1 S1 59 77 41 43 36 2.885 0.09
*
 

S2 53 69 36 48 46 0.231 0.63 

S3 55 74 36 46 42 0.963 0.33 

t-2 S1 66 76 55 37 30 8.435 0.01
***

 

S2 58 76 40 44 37 2.674 0.10
*
 

S3 51 79 48 40 31 6.372 0.01
***

 

t-3 S1 54 82 26 48 41 0.677 0.41 

S2 51 85 18 49 46 0.092 0.76 

S3 51 82 23 49 47 0.830 0.77 

t-4 S1 54 60 49 46 46 0.521 0.47 

S2 51 57 46 49 48 .058 0.81 

S3 51 57 49 49 48 0.058 0.81 

t-5 S1 54 65 42 47 45 0.325 0.57 

S2 48 62 35 52 53 0.083 0.77 

S3 51 65 38 50 50 0.000 0.99 
ab

 Type I (II) error is defined in Chapter 3 and a detailed explanation of the calculation 

methods are provided in Chapter 5. 
*
,
** 

and 
*** 

denotes p≤0.10; p≤ 0.05, and p≤0.01, 

respectively. 

 

Table 6.13 presents a summary of the results for the overall accuracy of 

the model under each separate dataset and across the five years prior to the 

bankruptcy event. There is no evidence to reject the null hypothesis, H8, since 

the pairs show very little statistical significance of differences anywhere 

(pSi>0.05, i=1,2&3). The exceptions only occur at t-1 for S1 (pS1=0.09); at t-2 for S1 

and for S3 (pSi=0.01, i=1,3) and marginal for S2 (pS1 =0.10). From these results it 

appears that the logit model correctly classifies more bankrupt firms when 

intangibles and goodwill were retained in the model. This outcome is not 
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convincing because the logit model applied in this case suffers from various 

statistical limitations that confound any clear results from emerging. 

From Table 6.13, Zavgren’s (1983) model usually correctly classifies only 

around half of all the firms (48%-66%) and for most of the 15 tests, the null 

hypothesis H8, that there is little agreement between actual and predicted 

classifications, is upheld at the 5% level of significance (pSi>0.05, i=1,2&3). In 

other words there is little agreement between actual status and predicted 

status of the firms in the sample using Zavgren’s (1983) model. The exceptions 

occur at t-2 for both S1 and S3 (pSi=0.01; i=1,3) and a marginal result also occurs 

at that time for S2 (pS2=0.10). There is also a marginal result at t-1 for S1 

(pS1=0.09). Therefore, some agreement between actual and predicted status 

occurs only in the 1st and 2nd year prior to the bankruptcy event, with a 

maximum accuracy of two-thirds at t-2 for S1 calculations. 

Comparing this with the results for Altman’s (1968) model, it can be 

concluded that Altman’s (1968) model is the better discriminator of the firms 

in the sample, since that model correctly classified usually more than 

two-thirds of all firms with as many as three-quarters correctly classified, and 

the results were mostly significant (p<0.05) . In other words, there was a lot 

more agreement between predicted and actual status of the firms using 

Altman’s (1968) model. 

Table 6.13 also shows that Zavgren’s (1983) model correctly classifies 

more bankrupt firms than non-bankrupt firms in the sample, doing so in 
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57-85% of cases, But it is not so good at classifying the non-bankrupt firms in 

the sample – only achieving an accuracy of between 18-55%. The same 

comparative results were found for the Altman (1968) model albeit with larger 

accuracies. This means that the Type II errors are consistently much larger than 

the Type I errors for both models, so the comments relating to Type II errors in 

Section 6.3.3 also apply here. (Definitions of Type I and II errors are provided in 

Chapter 3, Sections 3.1.1 and 3.4.2, with a more detailed explanation on the 

manual calculation of Type I and II errors that were used for testing H5 

provided in Chapter 5, Section 5.6.3.) 

Comparing the calculation datasets in Table 6.13, unlike for the Altman 

(1968) model, we see no compelling evidence that the adjustments to exclude 

intangibles and goodwill from the seven Zavgren (1983) ratios have improved 

the model’s ability to classify bankrupt firms here, since the Type I errors are 

about the same for all calculation datasets. In contrast, for the non-bankrupt 

firms the Type II errors are slightly higher under S2 and S3 compared with S1 

calculations, so this means that excluding intangibles has impaired the model’s 

ability to classify healthy firms accurately. The Type II errors were also higher 

for the Altman (1968) model under S2 and S3 compared with S1 calculations.  

For the bankrupt firms, the percentage accuracy decreased in t-4 and t-5 

regardless of dataset but we don’t see the continuously decreasing trend that 

occurred for Altman’s (1968) model. As discussed in Section 6.3, it is expected 

that at t4 and t5, any BPM will be more inaccurate than at the years closer to 
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bankruptcy. The reason is that firms this far away from bankruptcy are not yet 

displaying characteristics of a failing firm, though obviously, the extent of a 

firm’s financial deterioration in the years prior to bankruptcy will differ from 

firm to firm. Moreover, as expected, the non-bankrupt firms show no trend of 

decreasing accuracy going back in time. So the Zavgren (1983) model 

performs more consistently over time than Altman’s (1968) model, but it is less 

accurate overall. Some of the possible reasons for Zavgren’s (1983) poor 

performance at discriminating accurately between the bankrupt and 

non-bankrupt firms in the sample are discussed in the concluding comments. 

Concluding Comments. 

The Altman (1968)and Zavgren (1983) models served as a means to test 

whether the new restricted IFRS rules for intangibles improve or impair the 

quality and transparency of the financial reporting information when used for 

bankruptcy prediction. Zavgren’s (1983) model was inferior to Altman’s (1968) 

model in discriminating between the failed and non-failed firms in the sample 

at all time periods prior to the bankruptcy event, although it nevertheless 

performed well in the final two years before bankruptcy, when Altman’s (1968) 

model was also at its best. However, unlike Altman’s (1968) model, the 

Zavgren (1983) model did not enlighten us about the role that intangibles play 

in managements’ intentions to mask their firms’ financial difficulties, since 

there was no evidence when it was applied to the sample data of any 

discrimination advantage for one calculation dataset over another. Altman’s 
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(1968) model was more enlightening in this respect since the removal of TCIA 

from the various accounting items that made up Altman’s (1968) five model 

ratios resulted in greater classification accuracies overall for the sample dataset 

and this was due mainly to the much higher classification accuracies that 

resulted across the five year sample period for the bankrupt firms. 

Unfortunately, the usual trade-off for the improved Type I error just described 

was that the Type II errors were much larger for the sample of non-bankrupt 

firms when intangibles are removed. 

Based on extant research, I shall attempt to offer some explanations as to: 

1)  why the Zavgren’s (1983) model was less accurate than Altman’s 

(1968) model at discriminating between the bankrupt and the 

non-bankrupt firms in the sample, and  

2) why there is no compelling evidence that the adjustments to exclude 

intangibles and goodwill from the seven Zavgren (1983) ratios have 

improved the model’s ability to classify bankrupt firms.  

 

Firstly, it is important to note that the quality of the data used in the 

various hypotheses tests for Zavgren’s (1983) model was inferior to the data 

used in the same tests using Altman’s (1968) model that would have reduced 

the discrimination power of the tests. The data was inferior largely as a 

consequence of data measurement problems that existed for two of the 

Zavgren (1983) ratios, as explained in Chapter 5. Basically the ratios that were 

affected by zero divisors that resulted in extreme values for the inventory 
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turnover (AI/NS) and accounts receivable (AR/AI) ratios within the Zavgren 

(1983) model formulation that did not feature in the Altman (1968) model 

formulation. The two zero divisors were documented as legitimate lack of sales 

from operating activities and/or complete depletion of stockpiles of inventory 

without replenishment. Both ratios were flagged with ‘errors’ by the SPSS 

statistical software package, since zero divisors featured in 23% of the 362 

calculations made for each of these two ratios (ie calculated for the 92 firms in 

the dataset for up to five years of data). These measurement errors appeared 

predominantly for the sample of bankrupt firm ratios (39.8% bankrupt; 6.6% 

non-bankrupt). For all further tests, these positive extreme values were 

replaced by the 99th percentile value taken from the rest of the ratio’s 

distribution (see Chapter 5 Table 5.4). 

Most of the differences in the Zavgren’s (1983) ratios that occurred 

between the bankrupt and non-bankrupt firms were in the expected direction 

for logical discrimination between bankrupt and non-bankrupt firms (some 

being negative and some being positive). Nevertheless, acting alone, these 

ratios did not make any significant statistical contribution toward 

discriminating between the two types of firms nor were they meant to, as it is 

the total discriminating power of the ratios in the model that is important.  

Most likely the reasons for the lack of any improvement in accuracy for 

the Zavgren (1983) model is when intangibles that fail the new IFRS rules are 

derecognised from Total Assets. This is largely due to TCIA (within Total 
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Assets) not featuring as heavily in the accounting numbers used in the seven 

Zavgren (1983) model ratios as it does in the five Altman (1968) model ratios. 

Only one of Zavgren’s (1983) ratios (CASH/TA) was directly affected by the 

removal of TCIA; four of the ratios were only indirectly affected by the tax 

effect adjustments; and the other two were not affected at all. This means that 

the results from the hypotheses applied to Zavgren’s (1983) model that did 

not support the general research hypothesis of this thesis are not entirely 

unexpected. On the other hand, since four of the five Altman (1968) ratios 

were directly affected by the removal of TCIA from TA, and only one (the fifth 

ratio) was indirectly affected by a tax effect adjustment. Hence, it is logical to 

expect more support for the general research hypothesis by testing the Altman 

(1968) model on the sampled firm data. 

Therefore, the combination of results from testing both models does 

give us a clearer picture of the type of ratios that provide evidence that IFRS 

rules for IA improves the quality of financial reporting information, and hence, 

the predictability of the financial ratios with respect to bankruptcy, and these 

ratios will obviously include, either directly or indirectly, aspects of TA. 
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6.5 CHAPTER SUMMARY 

 

Overall, the empirical evidence given in this chapter clearly supports the 

predictions of asymmetry in the reporting of capitalised identifiable Intangible 

Assets and Goodwill within Total Assets by bankrupt compared with 

non-bankrupt firms. In addition, support was found for an association between 

the change in capitalised identifiable Intangible Assets and Goodwill, and the 

number of years prior to bankruptcy. The simulation of changing non-

restrictive accounting data from GAAP rules for intangibles to non-restrictive 

rules was shown to improve the predictive ability of Altman’s (1968), but not 

Zavgren’s (1983), financial ratios during the extended 14-year study period. 

Moreover, the empirical results provide some support for improved quality 

and transparency of accounting data from 2005. The switch to more restrictive 

accounting rules for IA supports the notion that if policymakers and 

international standard setters abandon their efforts, managers of firms facing 

financial difficulties would continue using creative accounting and financial 

reporting manipulations.  

The next chapter summarises and discusses key findings in relation to 

this study’s research questions. It presents this study’s implications and 

contributions, and identifies its limitations and areas of future research.  
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Chapter 7: Conclusion 

 

This concluding chapter summarises the study’s outcomes. It identifies 

key findings and their implications and discusses them in terms of this study’s 

contributions to the field. Finally, it identifies this study’s limitations and areas 

of further research. 

 

7.1  STUDY SUMMARY 

 

Chapter 2 discussed the role of accounting standards in the context of 

asset management and the institutional background that gave rise to the 

subsequent curtailment of non-restrictive rules for intangibles. Accounting 

standards have legislative backing which prescribes the rules for firms in the 

recognition, measurement, and disclosure of reported accounting figures. Prior 

to the introduction of IFRS in 2005, accounting for R&D was subject to a 

specific Accounting Standard, but purchased goodwill was covered by the 

non-binding professional standard AAS 18 from 1984 and the mandatory 

AASB standard from 1988 (for firms with a 30 June year end the standard first 

applied for the 1988 financial year). All other identifiable intangible assets, 

such as those internally generated were governed by AGAAP. This was largely 
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because Australian standard setters spent 18 years, from formation of the 

AASB in 1987 (the same year AASB 1013 was issued) to the last year (2004) 

before adoption of IFRS attempting to release one accounting standard that 

dealt explicitly and comprehensively for all intangibles. As such, anecdotal 

evidence showed that financially distressed firms had resorted to creative 

accounting within the bounds of AGAAP to mislead stakeholders. An analysis 

of background literature on how intangibles were accounted for in Australia 

prior to the adoption of IFRS in 2005 supported the concerns of researchers, 

standard setters and government regulators that financial accounting data 

prepared using non-restrictive accounting practices was unreliable. A review of 

the financial accounting literature identified two contrasting views with regard 

to the accounting practices for intangibles: (1) they should be capitalised as 

assets and included on the balance sheet because they are value-relevant to 

investors; and (2) they should be expensed because non-restrictive accounting 

practices are open to manipulation.  

The review of previously conducted empirical studies substantiated 

anecdotal evidence that managers of distressed firms had engaged in the 

capitalisation practices for intangibles creatively to conceal the firm’s 

underlying financial status. A key area of difference between Australian and US 

regulations of interest to bankruptcy prediction was identified in the way that 

intangibles had always been accounted for prior to the worldwide adoption of 

IFRS. Therefore, the research question was, ‘Did managers of bankrupt firms 
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engage in creative accounting practices for intangibles to mask the firm’s 

financial statements to make them appear healthy?’ As a starting point, a 

general hypothesis was stated as:  

Restrictions on flexible financial reporting of Intangible 

Assets improve the reliability and transparency of the 

accounting information contained in financial 

statements, thereby increasing the accuracy of 

bankruptcy prediction model outcomes. 

 

The introduction in 2005 of IFRS was a watershed moment enabling the 

collection of pre- and post-2005-IFRS data for analysis in terms of whether and 

how the rules for accounting for intangibles impacted on the robustness of 

two BPM: the Altman (1968) MDA and the Zavgren (1983) logit models. The 

focus selected for inquiry was whether the use of non-restrictive or restrictive 

accounting rules for intangibles are associated with improvement in the 

predictive ability of financial ratios with respect to bankruptcy. The study is 

significant in light of major multinational corporate collapses, and the 

implications that intangibles were somewhat responsible for masking the 

underlying poor performance of these firms. An argument was put forward 

that more complete and reliable information was necessary for international 

financial statement users to provide an early warning signal of impending 

bankruptcy. From studies reviewed in Chapter 2, a recalculation method was 

chosen that would be capable of translating the non-restrictive AGAAP data 

as-if the IFRS rules for intangibles applied retrospectively.  
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Chapter 3 provided a review of literature in two areas. First, that 

containing empirical evidence that managers of failed firms used the 

non-restrictive capitalisation method for certain types of intangibles more 

aggressively than non-bankrupt firms to mislead users and second, literature 

relevant to the two bankruptcy prediction models of interest, sampling and 

data measurement procedures, and the modelled financial ratios. The review 

found limited evidence on the impact of flexible accounting practices for 

Intangible Assets on the predictive ability of the financial ratios contained 

within two models of interest, namely the Altman (1968) MDA and the Zavgren 

(1983) logit models.  

Chapter 4 presented specific hypotheses to be tested in order to provide 

evidence that intangibles were being used to manage the level of Total Assets 

to conceal failed firms’ underlying poor performance and imminent collapse. 

The first hypothesis predicted differences in reported Total Assets subsequent 

to the simulation and recalculation of Total Assets using post-2005-IFRS rules 

for intangibles in the five years before the bankruptcy event. Then, drawing on 

Australian and US research examining the accounting practices for intangibles, 

a set of hypotheses was developed to explore asymmetry in reporting by 

bankrupt firms and non-bankrupt firms across the five-year sample period. It 

was predicted that inconsistencies would occur in both the magnitude and the 

significance of differences between two types of firms and that these 

differences were more prevalent as bankruptcy approaches. 
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A second set of hypotheses was developed exploring the relationship 

between reported intangibles assets, firm-groups, and the number of years to 

bankruptcy. The level of a bankrupt firms’ book value of TCIA was predicted to 

increase in magnitude as bankruptcy approaches that was not expected to be 

the case for non-bankrupt firms; and that bankrupt firms reported higher 

proportions of total capitalised intangibles within Total Assets relative to 

reports by non-bankrupt firms.  

The third set of hypotheses was developed to examine the impact of a 

change in rules for intangibles from AGAAP to IFRS on the financial ratios from 

the Altman (1968) model. It was predicted that the change from non-restrictive 

to restrictive accounting rules for intangibles would better capture differences 

in the financial ratios between bankrupt and non-bankrupt firms. The fourth 

and fifth hypotheses predicted that these differences were associated with 

respectively, systematic changes in the classification outcomes and the 

accuracy of the Altman (1968) model. The final set of hypotheses that were 

developed related to the Zavgren (1983) model and mirrored the three 

hypotheses for the Altman (1968) model. That is, for the Zavgren (1983) model, 

hypothesis six predicted that the change in accounting rules for intangibles 

would better capture differences in the financial ratios between bankrupt and 

non-bankrupt firms. The seventh and eight hypotheses predicted that these 

differences were associated with, respectively, systematic changes in the 

classification outcomes and the accuracy of the model. 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

273 

 

Chapter 5 detailed the research design used in this study, and outlined 

the research method for testing the hypotheses on data covering a 14-year 

period, incorporating pooled cross-sectional and time-series testing 

procedures to facilitate between firm-groups and within firm-groups analyses. 

The proposed sample selection methods and the specification and 

measurement of the variables used in the statistical testing of the hypotheses 

were described. A sample of 46 bankrupt firms was proposed for the 

application of these procedures, selected from 668 companies delisted from 

the Australian Stock Exchange between 1991 and 2004, yielding 181 firm-year 

observations. Collectively, the statistical tests proposed to test the 

hypothesized predictions included dependent (paired) t-tests, regression 

analysis, Wilcoxon Signed-Rank tests, and Chi-square 2x2 Contingency Table 

tests.  

 

7.2  SUMMARY OF KEY FINDINGS 
 

The results of the hypothesis tests were reported in Chapter 6. Three 

datasets were devised to test these hypotheses. There were:  

(1)  the unadjusted raw data prepared using AGAAP rules for intangibles, 

goodwill and amortisation, 

(2)  AGAAP data is adjusted (ie TA and the double-entry related 

accounting items) ‘as-if’ AASB 138, AASB 3 and AASB 136 applied 

retrospectively, and  
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(3)  AGAAP data is adjusted (ie TA and the double-entry related 

accounting items) prepared ‘as-if’ AASB 138, AASB 3 applied 

retrospectively.  

 

To capture the effects of differing reporting practices at the group level, 

hypotheses were tested for the full sample of firms partitioned based on status 

(bankrupt or non-bankrupt), using the three datasets (1) to (3) above, and the 

years prior to bankruptcy (one to five). The predicted systematic differences 

between firm-groups’ reported Total Assets were largely supported. Test 

results confirmed the predicted asymmetry in the pattern of Total Assets 

reported by failed firms and non-bankrupt firms, except in the final year of 

trading for the sample of failed firms. This asymmetry has a number of 

plausible explanations. Firstly, the restricted convention with the introduction 

of statutory regulations at different points during the 14-year study period 

acted to curtail certain accounting practices for intangibles.  

Secondly, it might reflect the non-restrictive convention where 

intangibles were not subject to specific accounting standards, which led to an 

increase in managers of the bankrupt firms’ recognising intangibles as assets, 

higher upward revaluations, and deferral of amortisation charges. Thirdly, it 

might reflect that in liquidation, bankrupt firms were unable to sell the 

intangibles remaining on the balance sheet because they had no realisable 

value. However, it could simply be that the matching firm-groups using total 

asset bases were flawed due to ‘noise’ in the data. , In particular, when using 
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flexible accounting methods in the calculation of Total Assets to match firms 

whose managers may be behaving differentially in their reporting practices as 

described above. 

The prediction of an association between the magnitude of Intangible 

Assets and proximity to bankruptcy was supported for the bankrupt firms, but 

not supported for surviving firms. The results infer that failed firms are more 

likely to use accounting practices for intangibles and goodwill to more 

aggressively than their healthy counterparts are. The types of practices 

identified were classifying these types of intangibles as assets rather than 

expensing them, deferring the amortisation charges over extended periods 

and conducting upward revaluations to inflate Total Assets.  

Partitioning sample firms by their financial status and testing for 

differences in the level of intangibles as a proportion of tangible assets 

unfortunately provided very little evidence that firms may have differing 

approaches to managing Total Assets and/or earnings. Nevertheless, the data 

provided some supportive evidence of asymmetry between Intangible Assets 

reporting practices for firms that inevitably failed and those that survived past 

the bankruptcy event. Except for the final year prior to bankruptcy (where 

firm-groups were matched using TA), the prediction that bankrupt firms report 

higher proportions of intangible to tangible assets than non-bankrupt firms 

was supported but the differences were not statistically significant.  
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The prediction that the switch from non-restrictive to restricted 

accounting rules for intangibles would improve the discrimination ability of 

Altman’s (1968) financial ratios was generally supported. The evidence showed 

that bankrupt firms exhibited deterioration in most of their financial ratios in 

their final five years of trading, and that those ratios were noticeably smaller 

than for surviving firms. This result implies that intangibles are important in 

enhancing the discriminatory power of these ratios in Altman’s (1968) BPM. 

Further evidence of this is that for most of the years prior to bankruptcy all the 

ratios gave stronger significant differences between bankrupt and 

non-bankrupt firms when recalculations of AGAAP data was simulated to 

imitate the restrictive post-2005 IFRS rules for intangibles: AASB 138, AASB 3 

and AASB 136. This study contends that such differences indicate greater 

transparency of financial reporting exhibited for S2 than for S1 or S3. These 

results are consistent with the literature referred to in Chapter 3 that indicated 

that managers of bankrupt firms used accounting methods for intangibles that 

inflated Total Assets more aggressively than their non-bankrupt counterparts. 

In other words, evidence is provided here that Altman’s (1968) model 

formulation is a better discriminator of bankrupt and non-bankrupt firms with 

the total removal of intangibles from Total Assets.  

As regards the timing of the significant differences in the ratios between 

firm types, the study’s findings supported the earlier literature that the most 

significant differences occurred sometime after the end of the fourth fiscal 
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reporting period and the third year. The differences in the sample data were 

usually not significant up to period t-3, but significant in the final two years 

prior to the bankruptcy event. So bankrupt firms are reporting accounting 

numbers that are more similar to their healthy counterparts up to around 

t-3.when the change occurs. Hence, the reason for the inferior ability of BPM to 

discriminate between firm types earlier than this – a finding in this study and in 

other studies. 

Specific ratios that were significantly smaller for the bankrupt firms than 

the non-bankrupt firms in the sample were the working capital on TA ratio, the 

return on assets ratio, earning potential, market to debt, and asset turnover 

ratios. Even more significant differences resulted from the removal of those 

intangibles that were assumed to be creatively accounted for by managers of 

failed firms. Overall, these results infer that the information in the financial 

ratios becomes more transparent without manager-created intangibles 

included so that the real differences between firm-groups and their financial 

status could be exposed.  

It has been well documented in the earnings management, debt 

contracting and accounting choice literature that intangibles (mostly 

concerning R&D) have played a role in managements’ datasets primarily to 

mask their firms’ financial difficulties. The general conclusions from this 

research are that managers use their discretion to: overstate TA and income, 

understate leverage, and avoid the reporting of net income losses and/or net 
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asset deficiencies in the financial statements. For example, the evidence found 

by ASIC where Burns Philp and others had undertaken upward revaluations of 

identifiable Intangible Assets and internally generated Intangible Assets to 

mislead their shareholders. This thesis has extended that work by 

concentrating on firms’ treatment of intangibles within Total Assets, matching 

bankrupt and non-bankrupt firm data to highlight any behavioural differences 

in that treatment by firm status.  

A further extension was to test the effects of any differential treatment of 

intangibles on Altman’s (1968), Zavgren’s (1983) BPM ratios, and model 

outcomes. In this study, we are interested in whether the simulation of the 

restrictive post-2005-IFRS rules as if they were in place prior to 2005 can 

confirm earlier evidence that if discretion exists for managers, managers of 

troubled firms are more likely to engage in creative accounting (DeAngelo & 

DeAngelo, 1990; DeAngelo et al., 1994). Their motivation would be to mislead 

users of their financial reports regarding their underlying poor performance or 

even just to conceal any financial fragility (Hossari et al., 2007).  

 The evidence from the sample of firms supported not only the 

prediction of smaller Altman (1968) ratios for the bankrupt firms, but also the 

consequent prediction for the expected differences in Altman’s (1968) Z-scores 

between firms groups ie. smaller Z-scores for bankrupt firms than 

non-bankrupt firms. Therefore, Altman’s (1968) formula worked as a 

discriminatory tool for this set of data because smaller Z scores are associated 
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with bankrupt classifications and hence higher prediction accuracy. However, 

more importantly, the significance of the differences in Z-scores between the 

two types of firms was found to be enhanced by the simulation of the 

restrictive post-2005-IFRS rules for intangibles and goodwill.  

The investigation into whether Altman’s (1968) model is robust to the 

non-restrictive accounting methods for intangibles in Australia showed that 

most classifications―for both types of firms―remained unchanged (73-94% 

over the different prior years) using the three different datasets. But the model 

is not entirely robust, since up to 30% of the sampled firms resulted in 

different classifications when AGAAP data was simulated using the new IFRS 

rules in terms of intangibles. So regardless of the dataset used, the evidence 

from the sample was that where there was a change in the classification 

decisions from the model, the post-2005-IFRS datasets were more likely to 

classify more ‘grey’ or ‘bankrupt’ classifications than the AGAAP dataset. This 

finding obviously points to higher Type II errors and smaller Type I errors when 

using the restrictive IFRS rules post-2005 data.  

The last sentence is about the accuracy of Altman’s (1968) model 

classifications under the two methods of calculation for the ratios. So this was 

investigated after considerations of Z-score differences and the robustness of 

the model. If the Z-scores were shown to be different for the different 

accounting rules and the model not entirely robust to the changes, did this 

translate into different classification outcomes? The prediction that the overall 
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classification accuracy of the Altman (1968) model for the entire five years 

prior to bankruptcy would be significantly improved by the removal of 

intangibles was supported – but only for the bankrupt firms. The adjustments 

to exclude intangibles and goodwill from the five ratios improved the model’s 

ability to classify bankrupt firms, but these have impaired the model’s ability to 

accurately classify healthy firms. The results suggest that the classification 

accuracy of the model was best for the year prior to bankruptcy, regardless of 

the calculation dataset used, and for the bankrupt firms the percentage 

accuracy decreased for every year away from the bankruptcy event, as was 

often the case in other studies. The non-bankrupt firms also mimicked the 

same pattern of decreasing accuracy for 3 years prior, but earlier than that, the 

test of association or agreement between predicted and actual classifications 

gave indications that the model was no longer performing as well for either 

type of firm at this stage. This is also consistent with other studies’ findings.  

The decline in classification accuracy going back in time reflects the 

well-known and reported characteristics of most BPM. But also the application 

of a model to other data from which a BPM was originally derived, ie. the 

out-of-sample-effect, is also a factor in explaining the inferior classification 

outcomes experienced in this study. Altman (1968) recommended that model 

accuracy could be improved by ensuring the model is relevant to the 

population to which it would eventually be applied ie. appropriate to the 

temporal nature of current or future data. Since this is an ‘out of sample’ 
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application in a different country and at a very different time (actual and 

economically speaking), it is most likely one that is very dissimilar to that from 

which Altman’s (1968) formula was derived. One of the advantages of the 

international harmonisation of accounting standards was believed to be an 

improvement in the quality of financial reporting information. If this is the case 

then we would expect higher quality accounting information to lead to 

improved predictions when BPM are applied out-of-sample.  

The findings from the sample that classification accuracy did improve 

overall, and specifically for the bankrupt firms, when the data was closer to 

Altman’s (1968) original specifications ie. by using the restrictive IFRS 

calculations with the exclusion of any intangible asset that failed the new 

criteria under AASB 138, AASB 3 and AASB 136, has provided support for 

global standardisation. Altman’s (1968) model was indeed more accurate when 

intangibles were derecognised, but at the cost of more healthy firms being 

incorrectly classified as bankrupt. This nevertheless still supports the notion 

(and literature) that the new restricted rules for intangibles under IFRS act to 

constrain managers of failing firms from using creative accounting practices 

for intangibles to manage Total Assets and earnings. However, the trade-off 

described above between Type I errors and Type II errors that always occurs is 

particularly problematic in these results, since although the Type I errors have 

been reduced by dropping intangibles, this has caused an unacceptable 

increase in the Type II errors. The cost of these errors would be difficult to 
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assess in terms of the unnecessary state of alarm evoked in creditors, 

customers, suppliers, shareholders, and other interested parties. Some 

researchers have criticised the Z-score cut-off used to make the classifications 

and contend that it should be selected so as to equate the probability of Type 

I and Type II errors to the ratio of the explicit cost of accepting a failure to the 

opportunity cost of rejecting a success.  

Unlike for Altman’s (1968) model ratios that were significantly affected 

by the change in accounting rules in the ways expected and hypothesised, the 

opposite results occurred when testing the Zavgren (1983) model ratios. For 

the latter BPM, based on the logit model specifications, the null hypotheses 

were mostly upheld (that did not support the general research hypothesis of 

this thesis). In other words, there was little evidence in the sample for rejection 

of the null hypotheses of ‘no difference’ in the ratio values between bankrupt 

and non-bankrupt firms for all three datasets and for almost all of the years 

prior to the bankruptcy event.  

The results from the sample firms also provide little evidence that 

post-2005-IFRS data is more enlightening regarding bankruptcy risk than 

non-restrictive data when using Zavgren’s (1983) BPM. So we conclude that 

Zavgren’s (1983) BPM is more robust than Altman’s (1968) model to the 

changes in accounting methods for intangibles and goodwill in Australia, with 

a maximum of only 11% of classification decisions changing as a result of the 

rule changes (compared with up to 30% for Altman’s (1968) model). This 



EFFECTS OF NON-RESTRICTIVE ACCOUNTING PRACTICES FOR INTANGIBLE ASSETS 

ON FINANCIAL RATIOS: CONSEQUENCES FOR BPM  

283 

 

finding could be due to the complex nature of the logit model, but most likely 

it is due to TCIA (within TA) not featuring as heavily in the accounting numbers 

used in the seven Zavgren (1983) model ratios as it does in the five Altman 

(1968) model ratios. Only one of Zavgren’s (1983) ratios (CASH/TA) was 

directly affected by the removal of TCIA; four of the ratios were only indirectly 

affected by the tax effect adjustments; and the other two were not affected at 

all. This means that the results from the hypotheses applied to Zavgren’s 

(1983) model that did not support the general research hypothesis of this 

thesis are not entirely unexpected. On the other hand, since four of the five 

Altman’s ratios were directly affected by the removal of TCIA from TA and only 

one, the fifth ratio, was indirectly affected by a tax effect adjustment, it is 

logical to expect more support for the general research hypothesis by testing 

the Altman (1968) model on the sampled firm data.  

 Regarding the accuracy of the two models, Zavgren’s (1983) model 

usually correctly classified only around half of all the firms (48%-66%) over the 

five separate years when considering all three calculation datasets. Comparing 

this with the results for Altman’s (1968) model, we can conclude that Altman’s 

(1968) model is the better discriminator of the firms in the sample, since that 

model usually correctly classified more than two-thirds of all firms with as 

many as three-quarters correctly classified, and the results were also mostly 

statistically significant ie there was a lot more agreement between predicted 

and actual status of the firms using Altman’s (1968) model rather than 
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Zavgren’s (1983) model. Much of the discrimination inferiority of Zavgren’s 

(1983) model was due to measurement errors in two of the Zavgren (1983) 

ratios (and Zavgren’s (1983) model), viz ., the inventory turnover (AI/NS) and 

accounts receivable (AR/AI) ratios that often suffered from zero divisors but 

these ratios were not a part of the Altman (1968) model formulation.  

When comparing the classification/prediction accuracy for the different 

types of firms in the sample, Altman’s (1968) model correctly classified more 

bankrupt firms than non-bankrupt firms, doing so in 72-94% of cases, 

However, it was not so good at classifying the non-bankrupt firms in the 

sample – only achieving an accuracy of between 35-62%. The same 

comparative results were found for the Zavgren (1983) model albeit with 

smaller accuracies for that model. This means that the Type II errors are 

consistently much larger than the Type I errors for both models. 

Considering the timing with respect to the bankruptcy event, the overall 

classification accuracy is best in the final years prior to the bankruptcy event 

for both models and decreases in the years moving away from the bankruptcy 

event. Although this trend is often reported in bankruptcy studies and is a 

feature of most BPM the trend was more marked for the Altman (1968) model 

than it was for the Zavgren (1983) model.  

Notwithstanding these results, there are a number of criticisms of the 

poor predictive power achieved by the Zavgren (1983) model that deserve 

some alternate explanations. First, the model did suffer from inherent data 
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measurement problems such as the zero divisors in the inventory and accounts 

receivable turnover ratios. Even with the replacement of each of these ratios 

with the 99th percentile, they still result in a value that is positioned in the 

positive tail of each distribution. These extreme values were flagged by SPSS 

as ‘errors’ and as a result, blocked any further analyses that included these 

‘errors’. A second criticism is that Zavgren’s model has too many ratios that are 

attempting to provide an overall measure of bankruptcy risk for each firm and 

for each of the five years prior to failure. These ratios are measuring short-term 

liquidity and efficiency of a firm immediately before firms fail. A potential 

solution might be to divide the model according to the classification of the 

balance sheet. That is, the seven ratios could be divided into those that 

measure short-term (‘current’) liquidity, efficiency, and profitability and the 

remaining ratios that measure long-term (‘non-current’) debt, equity, and 

retained profitability. This method could potentially overcome the data 

measurement problems of ‘extreme values that effect the ‘short-term’ ratios, 

The long-term ratios could enhance the model’s ability to detect managers’ 

manipulation of financial statements that are better documented (and 

detected) over time (Beaver et al., 2005). 

To sum up, the combination of results from this study using both models 

gives us a clearer picture of the type of ratios that provide evidence that IFRS 

rules for Intangible Assets improve the quality of financial reporting 

information, and hence, the ability of the financial ratios to predict bankruptcy. 
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These ratios will obviously include, either directly or indirectly, aspects of Total 

Assets. In the same vein, models that are more heavily reliant on these types of 

ratios will perform better post-2005 using the restrictive IFRS for intangibles 

and goodwill, as has been confirmed in this study. 

 

7.3  IMPLICATIONS 
 

This study’s findings have implications for both national and 

international accounting standard setters and regulators. Introducing more 

restrictive accounting standards is one way regulators attempt to constrain 

managers of firms facing insolvency from engaging in fraudulent creative 

accounting practices. The mandate to legislate strict accounting rules 

regarding certain intangibles (specifically, Goodwill and R&D) and again in 

2001 (when certain intangibles could be written off as abnormal or 

extraordinary items) had the desired effect: the reliability and consistency of 

reporting as those assets improved. However, this was followed by an increase 

in the reporting of all other intangibles that were not subject to specific 

accounting standards (Jones, 2011). This study’s results provide empirical 

support for the notion that, even in the presence of firm group differences, the 

incidence with which Australian firms appear to have misstated their Total 

Assets and income by using capitalisation and revaluation practices to inflate 

Total Assets has compromised the effectiveness of accounting-based 

bankruptcy indicators. Therefore, amending AASB 1013, AASB 1011 and AASB 
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1018 seemingly had a ‘revolving door’ effect: as standard setters closed the 

door on certain IA as a mode of creative accounting, another door—one 

leading to other identifiable and internally generated intangibles—opened, 

allowing these assets and income to still be managed.  

This study also reveals what standard setters can expect if restricted rules 

for intangibles are abandoned. Even with the amendments to existing 

accounting standards for Goodwill and R&D or the implementation of new 

rules, government regulators still found distressed firms engaging in 

accounting manipulations to mislead shareholders, investors and other 

stakeholders.  

Excluding intangibles that fail the asset test under AASB 138 improves 

the effectiveness of accounting-based BPM, such as Altman’s (1968), to predict 

bankruptcy. This finding contrasts with the claims of Australian and US 

academics that more flexible reporting rules intangibles could improve the 

quality of information contained in balance sheets and investors’ information 

sets. Rather, this study’s results showed that excluding capitalised IA improves 

the quality of financial statement data, and thus ratios’ ability to predict 

bankruptcy.  

The implications of these findings are significant for financial analysts, 

auditors, investors and various financial institutions for assessing a firm’s 

bankruptcy risk or creditworthiness. The findings also support the notion that 

changing to restricted rules for intangibles might improve the quality and 
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reliability of financial reporting information and the accuracy of market-priced 

firm valuations. 

 

7.4 STUDY CONTRIBUTIONS 

 

Overall, the findings presented in this thesis provide a number of 

contributions to bankruptcy prediction literature and the financial accounting 

field. Firstly, the extent to which Australian firms might have used their 

discretion to capitalise intangibles as assets and conducted unnecessary 

revaluations has not been subject to detailed analysis. Therefore, research 

investigating the effect of ‘manager-created’ Intangible Assets on Altman’s 

(1968) and Zavgren’s (1983) BPM is limited. In addition, research investigating 

the implication that restricted rules for intangibles would improve the quality 

of financial reporting information in the context of bankruptcy prediction is 

more limited still.  

Secondly, several studies have examined the extent to which Australian 

firms engage in creative accounting practices, but not specifically for 

intangibles. Apart from Jones (2011), no other (known) study examines 

classifying intangibles as assets in the context of IFRS and bankruptcy 

prediction using the Altman (1968) and Zavgren (1983) BPM. Like Jones (2011), 

this study also attempted to address concerns by national and international 

standard setters and government regulators that the capitalisation of 

intangibles represents ‘soft’ assets that can potentially be exploited by 
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managers who can act opportunistically by capitalising intangibles as assets. 

The findings of this study indicated that restricted rules for intangibles 

improves the predictive ability of the financial ratios with respect to 

bankruptcy and will hopefully add to the body of accounting and bankruptcy 

prediction literature.  

Thirdly, this is the first (known) study to provide evidence of Australian 

failed firms’ financial statements using two well-known BPM to discover 

discrete reporting practices and whether they were used to conceal imminent 

collapse. This study’s findings, supported by previous research, suggest that 

data containing Intangible Assets affect financial ratios’ ability to predict 

bankruptcy in Australia. With the worldwide standardisation of IA accounting 

practices, this study bridges the gap between the uses of non-restrictive ratio 

analysis and accounting information contained in financial statements now 

derived using accounting standards that are comparable, understandable, 

reliable, and transparent. 

Fourthly, empirical evidence on bankruptcy prediction principally focuses 

on US firms. Some researchers are critical of applying US-developed BPM to 

detect alternative accounting practices in different jurisdictions. This study thus 

contributes to bankruptcy prediction and financial accounting literature, and 

to the effects of and factors associated with creative accounting, by examining 

bankruptcy prediction and creative accounting practices in an Australian 

institutional context. 
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Finally, this study’s findings suggest that international accounting 

standard setters and regulators were justified in their efforts to constrain 

managers’ discretion in classifying certain intangibles as assets and 

over-valuing goodwill. However, it cannot be assumed that all firms 

manipulate their Intangible Assets accounting treatment. These findings 

provide standard setters with some insight into what to expect if they abandon 

restricted rules for Intangible Assets, such as a higher incidence of firm 

managers using discretion to inflate Total Assets and income by using 

Intangible Assets capitalisation to mislead external users. Removing discretion 

leads to improved financial reporting information quality, and will thus 

increase financial ratios’ ability to predict bankruptcy.  

 

7.5  STUDY LIMITATIONS AND AREAS FOR FURTHER RESEARCH 

 

Several caveats should be acknowledged when interpreting this study’s 

findings. Data selection and measurement issues potentially limit the 

generalisation of its results. Firstly, sample size is important to the validity of 

statistical conclusions, which relates to the probability that statistical results 

represent the actual relationships within the data set. As this study was not 

experimental, many of the non-restrictive threats to internal validity were not 

present. Selecting a sample using pre-determined criteria created a challenge 

to internal validity. Examining a non-random sample of firms introduced an 

inherent bias. Given the sample’s non-random nature, detecting false 
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associations in the sample design cannot be prevented. It is almost impossible, 

in Australian bankruptcy prediction studies, to select firms randomly due to 

the limited number of firms that fall within that study’s definition of bankrupt. 

Australia does not experience a high volume of bankruptcy relative to the 

population of firms listed on the ASX at any one time; therefore, this study’s 

sample was restricted to 46 bankrupt and 46 matched non-bankrupt firms.  

Secondly, the study’s sample was limited to the population of delisted 

bankrupt firms and an equal number of matched publicly listed firms that were 

measured by each firm’s TA and sales, which could result in a selection and 

size bias. While this study made every effort to control for firm size and 

differences due to industry, time and principal activities, some mismatching 

did occur. This study did highlight the inadequacy of using Total Assets as a 

sole measure to control for firm size, and included the same measure in many 

of the financial ratios that feature in the BPM. Adding sales as a measure to 

control for firms in a competitive, globalised economy is believed to be one 

reason for findings of this study. This contribution offers other researchers 

insights into possibilities for enhancing future bankruptcy prediction 

modelling. Currently, no (known) study has used this method, highlighting the 

need for further research on these issues.  

Thirdly, the methods used in this study to analyse the relationships 

between variables capture associations only in a statistical sense; they do not 

consider other transactions that might have been used to mislead 
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stakeholders. For example, the assumption s that all intangibles capitalised as 

assets or revaluation increments made by manager of bankrupt firms could 

have biased the parameters for the two models of interest. Further 

confounding could have occurred because firms might have used 

income-increasing accounting practices other than those used for intangibles 

to inflate Total Assets. To combat this, a variable (or accounting item) could be 

chosen that firms perceive as being of significance to stakeholders and, thus, 

managers of failing firms would want to manipulate. It is possible that the 

measurement of variables used in this study does not adequately reflect 

managers’ creative accounting for intangibles, which is what those variables 

attempted to capture.  

Finally, instability in the variables being measured caused by possible 

extraneous events could threaten the study’s internal and external validity. 

These limitations to the research methods are not expected to have serious 

implications for the validity of the results. While managers may have used 

intangibles capitalised as assets to camouflage their firms’ underlying financial 

difficulties, an area for future research should consider associated problems 

with using Total Assets found in this study. Recommendations could be made 

to standard setters that the new reportage of ‘conceptual’ assets be 

accompanied by supplementary information included as disclosure in financial 

statements notes. Standard setters could also extend reporting requirements 

by asking firms to disclose quantifiable information regarding their individual 
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investments in intangibles that were expensed. This could assist stakeholders 

in making more informed economic decisions based on a firm’s future earning 

potential, given the expenditures outlaid on current projects.  

This study’s findings did attempt to provide some insights into how 

future BPM development might be enhanced. This study highlighted the need 

to consider the non-restrictive use of Total Assets as a matching criterion and 

as a denominator in most of the popular ratios, by using sales from operating 

activities as an additional control measure for within industry effects which has 

not been previously considered. This study attempted to show the effect of 

flexible AGAAP rules and restricted IFRS rules on the BPM outcomes and 

accuracy but in staying true to the original specification of each model of 

interest, statistical inference to the population might be compromised. Future 

research in financial accounting could use this same method, but include 

dummy variables to control for, and distinguish between those assets 

prepared using non-restrictive versus restricted accounting practices. Further, 

this might facilitate further research into predicting bankruptcy across 

international borders and could be adapted to today’s globalised ‘competitive’ 

economy as well for future financial reporting environments. 
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Appendix A  

14-year Study Period by Fiscal Years of Available of Data: Bankrupt Firms 

 

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

1 AMV X X X X X

2 ALM X X X X X

3 ALO X X X X X

4 BAE X X X X X

5 CCL X X X X X

6 CIA X X X X

7 CCN X X

8 DNX X X X X X

9 DID X X X X X

10 DIG X X

11 DHB X X X X X

12 ECI X X X X

13 EEI X X X X X

14 EXI X X X X

15 FDR X X X X X

16 FBO X X

17 GXG X X X X X

18 HWE X X X X X

19 ITN X X X X X

20 INC X X X

21 ION X X X X X

22 IPW X X X X X

23 JEN X X X X

24 MKP X X X X

25 MEA X X X X X

26 NFG X X X X X

27 NOP X X X X X

28 NTL X X X X X

29 NWL X X X X X

30 NMW X X X X X

31 ODD X X X X X

32 ONE X X X X

33 PTX X X X X X

34 PPH X X X

35 PDR X X X X X

36 RAG X X X X

37 RYW X X X X

38 SFO X X

39 SCG X

40 SPE X X X

41 SLP X X X X

42 SKD X X X

43 TSS X X X X X

44 TPL X X X

45 TMN X X

46 UAI X X X X

Total 1 3 4 8 9 13 18 18 22 24 21 17 12 10 7 3 1

Post-IFRS14-year Study Period: Pre-IFRS
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Appendix B  

Sample of Bankrupt and Matched Non-bankrupt Firms, ASX Code, Industry and Year of Bankruptcy (t0) 
t0 Company Name  ASX 

Code 

Company Name ASX 

Code 

GICS Industry Group GICS Industry – Sub-industry – Principal Activity GICS  

Code 

2004 Alamain Investments  AMV Coffey International  COF Industrial Capital Goods:- Consumer Services & Supplies 20201070 

1998 Australis Media  ALM Fairfax Media  FXJ Consumer Discretionary Media: Cable & Satellite 25401030 

2006 Auto Group  ALO Cash Converters International CCV Consumer Discretionary Multi-line: Speciality Retail – Automotive 25504050 

2001 Baron Entertainment  BAE Global Television  GTV Consumer Discretionary Media: Cable & Satellite 25401030 

2007 P Cleland Enterprises  CLL Hamilton James & Bruce Group  HJB Industrial Capital Goods: Consumer Services & Supplies 20201070 

2000 Cinema Plus  CIA Ocean Capital  OCE Consumer Discretionary Hotel, Resorts & Leisure  25301020 

1998 Clifford Corporation  CCN Shaffer Corporation  SFC Industrial Capital Goods: Construction Engineering 20103010 

2006 Denx DNX Blackmores BKL Healthcare Healthcare Equipment & Services: Dental  35101010 

2005 Didasko DID CPT Global  CGO Information Technology Software & Services: Diversified  45102020 

1996 Digicall Group  DIG Powertel PWT Telecommunication  Telecommunications Services: Infrastructure  50101020 

2000 Dream Haven Bedding & Furniture  DHB Krest Holdings  KRS Consumer Discretionary Textiles, Apparels and Luxury Goods 25203010 

2007 EC-Asia International  ECI Alpha Technologies Corporation  ASU Industrial Capital Goods: Commercial Services & Supplies 20201070 

2003 Earth Essence International  EEI FFI Holdings  FFI Consumer staples Food & staples: Retailing 30101020 

1996 Exicom EXI Ausdoc Group  AUD Industrial High Technology 20201070 

2004 Federation Group  FDR Embelton EMB Industrial Capital Goods: Building Products 20102010 

1998 Forbio FBO Novogen NRT Healthcare Healthcare and Biotechnology: 35201010 

2006 Green X Global  GXG Austin Group  ATG Consumer Discretionary Automobiles & Components: LPG 25101010 

2005 Henry Walker Eltin HWE Hills Industries  HIL Industrial Capital Goods: Building Products  20102010 

2002 Intercard Wireless  ITN Autron Corporation  AAT Information Technology Telecommunications: Wireless Services 50102010 

2001 International Contract Manufacturing  INC Futuris Corporation  FCL Telecommunication Equipment & Services 50102010 

t0 Company Name  ASX  

Code 

Company Name ASX  

Code 

GICS Industry Group GICS Industry – Sub-industry – Principal Activity GICS Code 
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2005 ION  ION Fleetwood Corporation  FWD Consumer Discretionary Automobiles & Components 25102010 

2003 Ipworld IPW Eftel EFT Telecommunication Telecommunications: Wireless services 50102010 

1995 Jennings Group  JEN Leighton  LEI Industrial Building, Contractor 20103010 

2001 Markwell Pacific  MKP Deep Sea Fisheries  DSF Consumer staples Food, Beverage & Tobacco 30202030 

2002 Media Corporation Australia  MEA Magna Pacific (Holdings)  MPH Consumer Discretionary Media: Broadcasting 25401020 

2003 National Forge  NFG RCR Tomlinson  RCR Industrial Capital Goods: Construction Engineering 20103010 

2008 New Opportunity  NOP Pienetworks PIE Information Technology Technical Hardware: Communications Equipment 45201020 

2000 National Textiles  NTL Adtrans Group  ADG Consumer Discretionary Textiles, Apparels and Luxury Goods  25203010 

2002 New Tel  NWL IC2 Group  ICC Telecommunications Telecommunications Services 45203015 

2001 Norman Wines  NMW Mcguigan Simeon Wines  MGW Consumer staples  Food, Beverage & Tobacco: Vintner 30201020 

1999 Oddsoft ODD Skydome Holdings  SKY Industrial Building, Contractor 20103010 

2001 One.tel  ONE Circlecom CCO Telecommunications Diversified :Telecommunication Services, Carrier 50101010 

2002 Pacific Matrix  PTX Pocketmail Group  PKT Telecommunications Technology Hardware & Equipment, Light Fittings 45203015 

2003 Pan Pharmaceutical  PPH DVC Group  DVC Health Care Equipment & Services: Healthcare and Biotechnology 35103010 

2006 Port Douglas Reef Resorts  PDR Sundowner Motor Inns  SDR Consumer Discretionary Consumer Services: Tourism and Leisure 25301020 

2000 Residual Assco Group  RAG GWA International  GWT Industrial Miscellaneous Industrials : Building Products and 

Supplies 

20102010 

2003 Reynolds Wines  RYW Evans & Tate  ETW Consumer staples  Food, Beverage & Tobacco: Vintner 30201020 

2001 Seafood Online.com  SFO Australian Wine Holdings  AWL Consumer staples Food, Beverage & Tobacco 30202030 

2001 Smart Communications Group  SCG Byte Power Group  BPG Information Technology Software & Services 45101010 

1997 Sportech SPE Nautronix NIX Industrial Capital Goods: Industrial Machinery 20106020 

1997 Stanlite Pacific  SLP Lemvest LEV Industrial High Technology: Manufacturer Electronic Assemblies 20104010 

2003 Stockford SKD Lemarne Corporation  LMC` Industrial Commercial Services & Supplies: Communication 

Equipment 

20104010 

2002 Tassal TSS Select Harvest  SHV Consumer Staples Food, Beverage & Tobacco 30202030 

2003 Terraplanet TPL Text Media  TXT Consumer Discretionary Media: Broadcasting and Publishing 25401020 

2001 Telemedia Networks International  TMN Cellnet Group  CLT Information Technology Technology Hardware & Equipment 45201020 

1998 United Australian Industries  UAI Ausmelt AET Industrial Construction & Engineering Services 20103010 

 


