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Abstract: The aim of this study is to review the default risk modelling literature from the 

perspective of Pakistan, where an effort has been put to cover the three classes of such models i.e. 

Accounting, Structural and Logit based hazard models. As per review it is very clear that the first 

two modelling techniques are extensively employed in Pakistan with Z-Score and KMV Merton 

model as commonly used estimation technique. Hazard models are the least used due to data issues, 

as for majority of delisted firms’ data is not available in data services like Thomson Reuters Eikon 

and Bloomberg before 2000 and even local data sources like Pakistan Stock Exchange is not of 

much help. Due to the reason Hazard Models are least employed for default risk estimation in 

Pakistan along with neural network models being most neglected one with only one paper in 2020. 

The review helps in identifying the gaps in this area of study, which include identification of models 

for future research and data issues in Pakistan along with equity pricing implications. 
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INTRODUCTION 

The origin of risk management in general is traced to ground-breaking work of Bachelier (1900), where he 

captured the fluctuations in financial assets using Brownian Motion and introduced it as a measure of risk (Dionne, 

2013). Informal risk assessment after  Bachelier (1900) is traced in Markowitz (1952) and contemporary 

researcher’s work to capture risk in terms of volatility in returns; later resulting in the development of modern 

portfolio theory based on Capital Asset Pricing Model (CAPM) (Sharpe, 1964), explicitly identifying risk in terms 

of market risk measured through Beta. Prior to their work, no citation of risk in empirical research is traced, let 

alone default risk was never a point of concern in contemporary research during the era; such as Altman (1968) 

work used ratio analysis as a tool to assess and predict financial health, taking default as an event or case for this 

assessment. Later Black & Scholes (1973), using the Markowitz (1952) framework introduced the revolutionary 

model to price options and within same year Merton (1973) extended their work to present the first default risk 

model. This led to offering of the extended risk coverage instruments like interest rate and currency swaps, which 

also  lead to the introduction of the newer statistical tools for screening the customers i.e. credit scoring for credit 

risk and credit risk management, facilitating the risk pricing based on credit risk and in turn default risk (Dionne, 

2013).   

The interest in study of default risk is, therefore, many folds and includes investor’s interest in higher equity 

premium for the default risk, arising out of overall increase in financial risk, as reported by Campbell, Hilscher, 

& Szilagyi (2008); apart from creditors and regulators focus on maintaining discipline in financial market by 

avoiding credit risk and credit institutions failure.  

Empirical literature on default risk, especially since last three decades, contains the evidence related to impact of 

default risk and relationship with risk premia in various forms; with the change in focus of default from the 

perspective of debt providers and debt sinsurers to equity investors. Earlier studies on the subject catered to the 

need in terms of measurement and assessment of risk for creditors (J. Chen & Hill, 2013: 5118), as default risk 

assessment serves as better pricing tool for creditors and efficiently mitigate the risk (Agarwal and Taffler, 2008). 

The change of focus towards the relationship between equity and default risk widened the scope from credit 

assessment perspective to equity investor’s asset pricing concerns. With this change, the evidence reported 

however was anomalous and casts some doubts over the pricing implications from equity investor’s perspective, 

in related empirical work covering different models. The findings in these studies range from highest returns on 

high default risk (Vassalou and Xing, 2004) to low returns on high default risk equities as compared to low default 

risk equities (Garlappi and Yan, 2011). Vassalou & Xing (2004) in his work terms default risk as systematic risk, 

as they argue that it’s because of this reason default risk is present in equity premia. Due to the systematic nature 

and implication of default risk, estimation and prediction of default risk is a core area of interest among 
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academicians and practitioners, as the ability to early detect the default risk has important managerial implications 

for firms from corporate, investment, credit and customer credit perspective, with understanding of such risk based 

on the statistical and intelligent models.  

This manuscript is thus divided into three sections i.e. first section subdivided into three subsections covering 

three types of default risk models i.e. accounting based, structural default risk models and logit models popularly 

known as hazard models, review of equity risk premia and finally conclusion based on review of such models. 

This review help understand the scope of work carried over default risk modelling in Pakistan and identifies some 

areas of further investigation as this country lacks serious work on recent advances in this area due to data 

availability issues. 

 

REVIEW OF DEFAULT PREDICTION MODELS 

A number of research models have been used, where efforts have been made to explicitly or implicitly capture the 

default risk and understand the implications for equity pricing. Broadly these models are classified into three 

approaches i.e. accounting based models, structural default models and reduced form hazard models. Following 

is the discussion on each type and studies covering such models. 

Accounting Based Models 

The accounting based measure have been used since turn of this century to assess the credit worthiness of the 

business entities i.e. Current Ratio as ability to meet current obligations by William M. (1908). However, first 

notable study on the subject matter was by Beaver (1966) to verify the usefulness of the ratio analysis for decision 

making by the stakeholders and the firm default was used as an event to assess the same. This study used a sample 

of failed and non-failed firms from Moody’s Industrial Manual while the selection of non-failed firms was based 

on paired-sample design, to control for the factors that might distort the relationship between ratios and failed 

firm. The analysis in this study was based on dichotomous classification test and likelihood test to predict failure 

on the basis of accounting data rather than financial ratios as described by Beaver (1966).  

Altman (1968) work is next in line of notable works in accounting models, where the focus was efficacy of ratio 

analysis in the backdrop of default risk following Beaver (1966). The motivation behind his work was to use the 

ratio analysis as supplementary tool in comparison to statistical tools, as the contemporary researchers believed 

in using statistical tools as the efficient, rigorous and scientific method of research enquiry. Tracing the 

quantitative research studies on business failures, he used the initial studies like Merwin (1942), to identify the 

variables for his work. He, however, questioned the validity of the accounting ratio’s for generalization on the 

theoretical and practical reasons and to control, used multiple discriminant analysis (MDA) to identify groups of 

ratios for assessing bankruptcy and assigning weights to ratios from importance and usefulness perspective. His 

model’s outcome widely known as ‘Z-Score’ is based on linear relationship found among ratios identified through 

MDA analysis, as most appropriate ratios describing the liquidity, profitability, leverage, solvency and activities 

in sample cases. Despite its results, work is criticised due to issues related to MDA Analysis, whose output is a 

score with a very weak intuitive understanding, the sampling criteria being subjective, ageing issue as industry 

and market dynamics change over time, causing Z-Score re-estimation every time. Research design is also an 

issue as small and equal size sample was not representative of the population, with only justification of 

methodology being the purpose of using this technique in this study i.e. to discriminate variable or ratios in a 

group that may have otherwise significant relationship with financial distress but the exact importance may not 

be known. After this, a number of other endeavours were undertaken by Altman (1973), Altman & Loris (1976), 

Altman & McGough (1974) and Altman, Haldeman, & Narayanan (1977), which resulted in an improvement in 

originally proposed Z-Score Model. The Altman, Haldeman, & Narayanan (1977) revised output was known as 

Zeta Analysis, based on revision in reporting standards since 1960’s resulting in accuracy for up to 5 years prior 

to bankruptcy.  

Considering the problems associated with MDA, Ohlson (1980) used maximum likelihood estimation based on 

conditional logit model. This model improved the predictability to 90% as compared to Z-Score’s predictability 

of 70%.  Later studies also confirm the similar findings like Wu, Gaunt, & Gray (2010) tested the Altman (1968)  

and Ohlson (1980) to confirm Altman (1968) model performs poorly as compared to Ohlson model on the basis 

of the Receiver Operating Characteristic (RoC), a test to assess the efficacy of the two models. 

Next in list of major empirical works is Zmijewski (1984), which used accounting ratios to test the procedural 

problems in predicting the default or financial distress of the firms and Dichev (1998) work based on finding the 

distress risk factor as a pricing factors in presence of size and book-to-market factors. Using Altman (1968) Z-

Score and Ohlson (1980) O-score as a measure of the default risk, he analysed the relationship employing portfolio 

technique by constructing decile portfolios and the regression. Dichev reports portfolios having high default risk 

earning unusually low returns, against the traditional risk returns relationship. Dichev (1998) suggests mispricing 

in the market as a reason of the low returns in the firms with high default risk. Using similar sample for the period 

1965-1996, Griffin & Lemmon (2002) reports similar results with Ohlson (1980) O-Score. His study is pioneering 

work using accounting models to associate the risk premia with default risk. 
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In Pakistan, the default risk and equity pricing seems to be a much neglected area, and in the context of Pakistan 

most of research is based on Z–score as a measure of default i.e. Rashid (2011) propose their own Z-Score Model 

for Pakistan, Shahzad Ijaz et al. (2013), Malik et. al. (2013), who also report the default risk to be systematic risk 

at Karachi stock exchange. Chhapra et al. (2020) also have used Ohlson (1980) O-Score to estimate default and 

employing portfolio analysis with Capital Assets Pricing Model along with Fama French methodology to assess 

the pricing implications in Karachi Stock Exchange. Results are found to in line with risk return theory, as firms 

with default risk were found to be exhibiting higher return and among fewer works in Pakistan using accounting 

model for equity risk premia. Akhtar et al. (2018) also  used Z-score to determine the factors affecting insolvency 

but no effort was made to redefine default risk as such. 

Regardless of extensive work in accounting models since 1970’s internationally and in Pakistan, the use of the 

accounting models for estimating default risk are criticised for not being robust, due to numerous reasons ranging 

from data used to research design, which makes the models handicapped in predicting the default as identified by 

Agarwal and Taffler (2007).         

Structural Default Models   

Due to issues related to accounting models the researchers started focusing on alternate models, with introduction 

of structural models as an option. These models see default as an event occurring when asset value reach a level 

which is below its outstanding liabilities, thus not sufficiently covering the creditor’s claims. They follow firm 

value approach of Black & Scholes (1973) model, which as a part of his work on option pricing on these lines, 

using market data of assets and liabilities rather than accounting data for default prediction. As such models are 

categorised as market model or structural models as they plainly model market dynamics of assets values. 

Following Black and Scholes (1973) these models require strong assumptions as to the firm’s assets, its debt and 

capital structure.  

On the theoretical basis provided by Black & Scholes (1973), Merton (1973) furthered the idea of measuring the 

default probabilities using market based data. Black, Scholes and Merton (BSM) model directly applies the 

European options valuation methodology for pricing the options. While modelling the option valuation, this model 

made a trade-off between realistic assumptions to portray real world market along with assets trading scenario 

and ease of implementing the models, which would not have been possible if realistic assumptions were 

incorporated (Elizalde, 2005). With all the unrealistic assumptions to keep the model simple, it was found to be 

better predictor as compared to contemporary accounting models.  It is also considered best at connecting default 

risk with latent structural variables with instinctive economic interpretations and an endogenous reasoning of 

default risk. Despite all its short comings arsing out of its complicity it is considered as a benchmark for evaluating 

alternate models for pricing. Later on (Merton, 1973a)himself, introduced the relaxed model for American options.  

Later Black and Cox (1975) improved on the Merton model’s assumption of option being exercised at time of 

maturity by incorporating the option to be exercised at the time when firm’s asset values decrease below liabilities. 

To incorporate the improvement, Black and Cox has assumed that the bond holders have the call option, to 

exercise the covenant is put into bond indentures, which allows for liquidation of firms, if assets value fall below 

pre-determined value. The main problems with this model, even after adjusting for maturity, is still fails to allow 

for a debt security with coupon bonds and predictable maturity or default.   

The structural modelling, thereafter, was followed by Time-changed Brownian Motion models and Kealhofer, 

McQuown and Vasicek (KMV) Model developed by KMV Corporation in late 80’s. It is also a structural model, 

based on market values of publically traded companies and uses Expected Default Frequency (EDF) as a measure 

of implicit risk of default. Major studies based on this model were Bharath and Shumway (2004) with hazard 

model out performing the KMV-Merton Model, and Duan, Gauthier and Simonato (2005) which establishes 

superiority of Maximum Liklihood Method over KMV due to its silence over distribution properties of model 

estimates, however, despite the issues raised this model tends to be among popular commercial model after its 

acquisition by Moody’s credit rating agency. Research enquiry following structural models is also limited in 

Pakistan is limited to Merton  and KMV-Mertom models and include work by Elahi et al. (2014) to apply KMV 

model with macroeconomic dynamics in Pakistan, while no incidence of Black and Cox (1975) is available in the 

context of default risk studies. Ehsan Khan, Iqbal and Faizan Iftikhar (2020) work is latest in line using dynamic 

probit panel model, hybrid artificial neural network model based on apart from (Merton, 1973b) as a basis of using 

simplified KMV Merton Model to test bankruptcy estimations. They also used a hybrid artificial neural network 

model by combining first two models and demonstrated its superiority on all three models individually.   

Hazard Models   

These models are class of survival models used in statistics, to analyse data where predicted variable is length of 

time to the occurrence of an event, while for some sample units the event has not occurred yet and some variables 

have predictive effect on the time to the event that is to be assessed. In finance, the hazard models are used because 

of their ability to measure the bankruptcy event at each point in time, using all the information available about a 

firm (Lancaster, 1990). As compared to accounting and structural model i.e. ‘Static Models’, using only one set 

of data i.e. a year before bankruptcy, hazard model account for time varying characteristics of firm. In these 

models the dependent variable is the time, a firm is considered healthy, till it departs this sample of healthy firms. 
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If it is for other than bankruptcy, the firms are censored, as of no longer observed by Hazard Models, as against 

the static models, where they are considered healthy firms. Therefore, as per this modelling technique, the default 

risk changes over time during the life of a firm, while the health or the default, is based on the function measured 

through current data of financial ratios and its life.  

Shumway (2001) is considered the pioneer in hazard models for predicting default risk, using both accounting 

and market data, thus combining the covariates used in preceding accounting and structural models to forecast 

default probabilities. The main motivation of this study was based on the fact that previous models were based on 

single period classification of models for default, which he terms as a static models, incorporating multi-period 

data. He argues that the firm change over time and approximation of the default event and related risk over its 

past data results in default risk measures to be biased and inconsistent, as the default event is a shock that occurs 

not very often, while data to estimate the even and related risk is based at least in decade preceding the event. 

They have used the hazard model based on logit function for predicting bankruptcy. They report the accounting 

variables were found to be weak predictors of firm default as compared to market driven variable and provide a 

better out-of-sample forecast apart from the statistical inferences produces by them are widely different from the 

static models. Shumway (2001) considers most of the notable static models such as Edward I Altman (1968); E.I. 

Altman et al. (1977); Ohlson (1980), Zmijewski (1984) as being mis-specified in terms of models, samples and 

data.   

Chava and Jarrow (2004) used Shumway (2001), Altman (1968) and Zmijewski (1984) approach to test the default 

prediction efficacy of hazard Model. A further addition of industry affect was introduced to see it’s impact. They 

claim their model to be superior due to a better sample and the superior prediction ability of the hazard rate default 

models using Shumway as benchmark, to compare with Edward I Altman (1968) and Zmijewski (1984) model 

for their sample firms and sample period. They observe that the accounting covariates add little to the predictive 

power of the model and for the reason hazard models outperform the two models, with hazard model predicting 

74.4 percent of the defaults, while Altman’s model predicting 63.2 percent and Zmijiewski was only able to 

estimate 43.2 percent. Misclassification of firms was also found to be lowest in the hazard model as compared to 

the two models.  

Next important study is by Campbell et al. (2008), which again used Shumway (2001) and Chava and Jarrow 

(2004) to measure default probabilities and use portfolios sorted on default probabilities to measure average 

returns and relate portfolios thus formed with size and value effects by three sorts in portfolios. Their study is set 

in the backdrop of higher probability of failure of some firms and the risk premium associated as such not captured 

by the standard CAPM model. They demonstrated that the size and value anomalies are not related to default risk; 

as distressed stocks had high market beta’s and higher loading on size and value factors in Fama and French 

(1996) asset pricing model but low returns, suggesting the mispricing of default risk by market.    

Jacobson, Lindé, & Roszbach (2013) used a hazard model consisting of firm specific variables and 

macroeconomic variables in Campbell et al. (2008) model but excluded the market variables used by the study. 

They have identified the relationship between macro-economic variables and default risk and report surprisingly 

robust explanation of default during Swedish banking crises and economic fluctuations.  

Bauer & Agarwal (2014) work on default risk is also inspired by the conflicting results reported in empirical work 

on prediction ability of these models. They document that the existing empirical work revolves around typical 

comparison of the models along one of the three dimensions and document contradictory evidence on the 

effectiveness of contending approaches for estimating firm bankruptcy using information content tests to 

demonstrate that sthe structural approach is superior to the traditional accounting-based approach while Reisz & 

Perlich (2007) report opposite conclusions using Receiver Operating Characteristics (ROC) analysis. Similarly, 

Keenan & Sobehart (1999) document the superiority of contingent claims model over the hazard models using 

ROC analysis and information entropy tests but Campbell et al. (2008) use the information content test to conclude 

the opposite.  

As far as empirical literature in Pakistan is concerned in terms of logit or hazard models, we find work still in 

progress and limited work in recognized journals can be cited, with notable studies by Jaffari (2017), Qayyum 

and Suh (2019) and Ehsan et al. (2020) with most of studies focused on measurement of default risk and its 

determinants and only few covering pricing and anomalous results of models. 

 

EQUITY RISK RETURN RELATIONSHIP USING DEFAULT RISK: 

A number of studies have related the default risk as a pricing factor in asset pricing models, with recognition of 

default risk as one of the anomaly and majority of these studies used the extensions of Merton (1973) model.  

Vassalou & Xing (2004) work is among the pioneering study, to measure default risk using Default Likelihood 

Indicator (DLI). While measuring and relating the default risk with equity returns, they also have tested the book-

to-Market and Size effect being related to the default risk, as reported in by E. Altman (1984) and Favara et al. 

(2012) . They argue that the small firms returns are greater than big size firms, if default risk is high, as an evidence 

of the classical risk return relationship, subject to the condition that firms are either small in size or had high book-

to-market ratio. Vassalou & Xing (2004) also reported the evidence of default risk being systematic risk using the 
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asset pricing tests of Fama & French (1996), in their three factor model. They report, the evidence of some 

information in these firm characteristics affecting prices but they don’t find evidence of the size and book-to-

market factors as related to default risk as such. 

Following the methodology of Vassalou & Xing (2004), Da & Gao (2010) also worked on this puzzle using 

similar sample of data and same time period but using the next six months returns rather than next one month 

returns. For them, the relationship between default risk and equity returns is positive as documented by Vassalou 

& Xing (2004) but only in the first month when default risk shock is faced by the firm and after the default risk 

shock, the gap between the high default risk firms and lower default risk firms return is reduced to insignificant 

levels. For them the firms with higher default risk face the change in clientele, as the institutional investors drive 

away their investments to better and safe firms for their focus on quality investments for their stockholders. They, 

therefore, related their and Vassalou & Xing (2004) findings with liquidity shock phenomenon. 

Campbell, Hilscher and Szilagyi (2005) explored the determinants of corporate failure in their work. They found 

that firms with lower past stock returns, more volatile past stock returns and lower prices per share among other 

some other factors were more likely to default. They used calculated probability of default from this model to test 

the pricing of financially distressed stocks. Another pioneering study, using multiple default risk models including 

Merton (1973) methodology by Chava & Purnandam (2010) has worked on relationship between equity returns 

and default risk to test the pricing effect of default risk. They were able to report different results as they found 

reliable evidence of underperformance of distressed stocks as reported by Campbell, Hilscher, & Szilagui (2008) 

with significant and positive relationship between default risk and equity returns. Sudheer & Amiyatosh (2010) 

work on default risk as an anomaly have used two models of default risk to measure the default to compare the 

performance and effect on equity premiums, against the evidence reported by a number of empirical works 

showing negative relationship against the popular and classical evidence of positive relationship between the risk 

and return. They while using Merton (1973), Shumway (2001), Chava & Jarrow (2004) and Campbell et al. (2008) 

methodology to capture the default risk, argue that the negative relationship may be reflecting market inefficiency. 

Quoting Elton (1999) they argue that the small sample periods fail to capture the default or any other event, 

significantly carrying pricing information, as they may fail to neutralize each other. While Lundblad (2006) 

provides the evidence of extensive and long period samples of realized returns, for capturing the positive 

relationship between risk and return. They believe that the problem is acute by design in default based portfolio 

samples where average stock is highly likely to default, while positive portfolio return would only be observed if 

some of the stocks earn extreme positive returns. As per Sudheer & Amiyatosh (2010) the results as such are not 

related to stock anomaly  rather to the low realized returns during the period. 

Garlappi & Yan (2011) in their empirical endeavour have tried to test the default risk and equity returns using 

KMV model as suggested by Bharath & Shumway (2004), which is extension of Merton (1973). Their main focus 

is on anomalous pattern of earning reported in the presence of default risk factor in the empirical literature. They 

report the equity beta and stock returns to have a hump shaped relationship with default probabilities and this 

explains the negative relationship between the stock returns and default risk as reported by Campbell et al. (2008) 

and George & Hwang (2010). The results were found to be robust with a refined version of Jegadeesh & Sheridan 

(1993) momentum profits. 

 

CONCLUSION  

The details of literature covered reveal that the an extensive research has been carried over since 1966 till to date 

resulting in a number of models predicting default, especially after 2008 global financial crises, triggered by the 

collapse of US financial markets and mortgage backed securities.   However, in the context of Pakistan most of 

research is based on Z–score as a measure of default i.e. Rashid and Abbas (2011), Ijaz et. al. (2013), Malik et. 

al. (2013) and Rashid and Abbas (2011) estimating their own Z-Score for Pakistan. Therefore, a wide gap has 

been identified as to using sophisticated approach such as Hazard Model suggested by Campbell et. al. (2008), 

and only one study by Elahi, Hussain Awan and Mehmood (2014) incorporating macroeconomic factors with 

Moody’s KMV in comparison to Jacobson et. al. (2011) intuition of supplementing the hazard model with 

macroeconomic factors. While the existing literature like Chhapra et al. (2020) have tested the CAPM model by 

Sharpe (1964), Lintner (1965), apart from Fama & French (1993)  three factor and Fama and French (2014) model 

with risk based portfolio. But no study has been based  on the default risk augmented in the different assets pricing 

models as pricing factor. Apart from this methodological deficiency, the review identifies macroeconomic factors 

and corporate governance is among factors empirically been related to success and efficiency of listed firms but 

has not been incorporated as pricing factor, thus the gap is wide in even testing models like Campbell et al. (2011), 

let alone newer models based on neural networks were completely missing in academic research with first study 

of its kind published in 2020 by Ehsan Khan, Iqbal and Faizan Iftikhar, (2020) who augmented neural network 

modelling with dynamic Panel probit to construct the default risk factor for testing Fama and French. The lack of 

such deficiency seems to be due to availability of  firm related accounting data in general and market data in 

particular, as data seems to be missing for most of delisted companies prior to 2000 and even after 2000 same 

issue is observed for delisted companies. With the level of missing data, a robust research enquiry seems to be 
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difficult with hazard models in particular in Pakistan and results in unpublished work have found to be 

meaningless default probabilities.  

REFERENCES 

1. Agarwal, V. and Taffler, R. (2008) ‘Comparing the performance of market-based and accounting- based 

bankruptcy prediction models’, Journal of Banking & Finance, 32(8), pp. 1541–1551. 

2. Akhtar, S. et al. (2018) ‘Income Structure and Insolvency Risk: An Empirical Analysis of Banking Sector 

of Pakistan’, Paradigms, 12(March 2019), pp. 184–190. doi: 10.24312/paradigms120211. 

3. Altman, E. (1984) ‘The Success of Business Failure Prediction Models’, Journal of Banking & Finance, 

8(2), pp. 171–198. doi: 10.1016/0378-4266(84)90003-7. 

4. Altman, E. I. (1968) ‘The Prediction of Corporate Bankruptcy: A Discriminant Analysis’, The Journal of 

Finance, 23(1), pp. 193–194. doi: 10.1111/j.1540-6261.1968.tb00843.x/pdf. 

5. Altman, E. I. (1973) ‘Predicting Railroad Bankruptcies in America.’, Bell J Econ Manage Sci, 4(1), pp. 184–

211. doi: 10.2307/3003144. 

6. Altman, E. I., Haldeman, R. G. and Narayanan, P. (1977) ‘No TitleZeta Analysis: A New Model to Identify 

Bankruptcy Risk of Corporations’, Journal of Banking and Finance1, 1(1), pp. 29–54. 

7. Altman, E. I. and Loris, B. (1976) ‘A Financial Early Warning System for Over the Counter Broker Dealers’, 

Journal of Finance, 31(4), pp. 1201–1208. 

8. Altman, E. I. and McGough, T. P. (1974) ‘Evaluation of a Company as a Going Concern’, Journal of 

Accountancy, 138(6), pp. 50–58. 

9. Bachelier, L. (1900) ‘Théorie de la spéculation’, Annales scientifiques de l’École normale supérieure. doi: 

10.24033/asens.476. 

10. Bauer, J. and Agarwal, V. (2014) ‘Are hazard models superior to traditional bankruptcy prediction 

approaches? A comprehensive test’, Journal of Banking and Finance, 40(1), pp. 432–442. doi: 

10.1016/j.jbankfin.2013.12.013. 

11. Beaver, W. H. (1966) ‘Financial Ratios As Predictors of Failure’, Journal of Accounting Research, 4, p. 71. 

doi: 10.2307/2490171. 

12. Bharath, S. T. and Shumway, T. (2004) ‘Forecasting Default with the KMV-Merton Model’, SSRN 

Electronic Journal. doi: 10.2139/ssrn.637342. 

13. Black, F. and Cox, J. C. (1975) ‘Valuing Corporate Securities: Some Effects of Bond Indenture Provisions’, 

The Journal of Finance, 31(2), pp. 351–367. Available at: 

https://www.jstor.org/stable/pdf/2326607.pdf?refreqid=excelsior%3Ae0534d1c9a67650f5548d25024e746

cb (Accessed: 21 September 2018). 

14. Black, F. and Scholes, M. (1973) ‘Black and Scholes, The pricing of options and corporate libilities’, The 

Journal of Political Economy, 81(3), pp. 637–654. doi: 10.1086/260062. 

15. Campbell, J. Y., Hilscher, D. and Szilagyi, J. (2011) ‘Predicting Financial Distress and the Performance of 

Distressed Stocks’, Journal of Investment Management, 9(2), pp. 14–34. 

16. Campbell, J. Y., Hilscher, J. and Szilagui, J. (2008) ‘In Search of Distress Risk’, The Journal of Finance, 

63(6), pp. 2899–2939. 

17. Chava, S. and Jarrow, R. a (2004) ‘Bankruptcy Prediction with Industry Effects’, Review of Finance, 8(4), 

pp. 537–569. doi: 10.1093/rof/8.4.537. 

18. Chava, S. and Purnandam, A. (2010) ‘Is Default Risk Negatively Related to Stock Returns?’, Source: The 

Review of Financial Studies, 23(6), pp. 2523–2559. Available at: http://www.jstor.org/stable/40604741 

(Accessed: 27 December 2017). 

19. Chen, J. and Hill, P. (2013) ‘The impact of diverse measures of default risk on UK stock returns’, Journal 

of Banking and Finance, 37(12), pp. 5118–5131. doi: 10.1016/j.jbankfin.2013.06.013. 

20. Chhapra, I. U. et al. (2020) ‘Is Bankruptcy Risk a Systematic Risk? Evidence from Pakistan Stock 

Exchange’, Etikonomi, 19(1), pp. 51–62. doi: 10.15408/etk.v19i1.11248. 

21. Da, Z. and Gao, P. (2010) ‘Clientele Change, Liquidity Shock, and the Return on Financially Distressed 

Stocks’, JOURNAL OF FINANCIAL AND QUANTITATIVE ANALYSIS, 45(1), pp. 27–48. doi: 

10.1017/S0022109010000013. 

22. Dichev, I. D. (1998) ‘Is the Risk of Bankruptcy a Systematic Risk?’, Journal of Finance, 53, pp. 1131–1148. 

23. Dionne, G. (2013) ‘Risk Management: History, Definition and Critique Bureaux de Montréal : Bureaux de 

Québec’. Available at: https://www.cirrelt.ca/DocumentsTravail/CIRRELT-2013-17.pdf (Accessed: 24 

November 2017). 

24. Duan, J.-C., Gauthier, G. and Simonato, J.-G. (2005) On the Equivalence of the KMV and Maximum 

Likelihood Methods for Structural Credit Risk Models. 

25. Ehsan Khan, U., Iqbal, J. and Faizan Iftikhar, S. (2020) ‘The Riskiness of Risk Models: Assessment of 

Bankruptcy Risk of Non-Financial Sector of Pakistan’, Business & Economic Review, 12(2), pp. 51–82. doi: 

10.22547/ber/12.2.3. 

26. Elahi, A., Hussain Awan, M. and Mehmood, B. (2014) Macroeconomic Covariates of Default Risk: Case of 



Jamil Ahmed et al / A Survey of Default Risk Methodologies for Equity Pricing with a Focus on Advances 
in the Field of Default Risk Assessment and Equity Pricing in Pakistan 

 
Journal of Contemporary Issues in Business and Government | Vol 27, Issue 3, 2021                                          94 

Pakistani Non-Financial Firms, Zagreb International Review of Economics & Business. Available at: 

https://hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=178920 (Accessed: 20 March 2021). 

27. Elahi, A. R. et al. (2014) ‘Macroeconomic Covariates of Default Risk: Case of Pakistani Non-Financial 

Firms Bilal Mehmood **’, Zagreb International Review of Economics & Business, 17(1), pp. 15–26. 

28. Elizalde, A. (2005) ‘Credit Risk Models II: Structural Models’. Available at: 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.118.2341&rep=rep1&type=pdf (Accessed: 23 

December 2017). 

29. Elton, E. J. (1999) ‘EXPECTED RETURN, REALIZED RETURN AND ASSET PRICING TESTS’, 

Journal of Finance, 54, pp. 1199–220. Available at: 

http://pages.stern.nyu.edu/~eelton/working_papers/Expected_Return_Realized_Return.pdf (Accessed: 25 

December 2017). 

30. Fama, E. F. and French, K. R. (1993) ‘Common risk factors in the returns on stocks and bonds’, Journal of 

Financial Economics, 33(1), pp. 3–56. doi: 10.1016/0304-405X(93)90023-5. 

31. Fama, E. F. and French, K. R. (1996) ‘Multifactor Explanations of Asset Pricing Anomalies’, The Journal 

of Finance, 51(1), p. 55. doi: 10.2307/2329302. 

32. Fama, E. F. and French, K. R. (2014) ‘A five-factor asset pricing model’, Journal of Financial Economics, 

116(1), pp. 1–22. doi: 10.2139/ssrn.2287202. 

33. Favara, G., Schroth, E. and Valta, P. (2012) ‘Strategic Default and Equity Risk Across Countries’, The 

Journal of Finance, 67(6), pp. 2051–2095. doi: 10.1111/j.1540-6261.2012.01781.x. 

34. Garlappi, L. and Yan, H. (2011) ‘Financial Distress and the Cross Section of Equity Returns’, The Journal 

of Finance, 66(3), pp. 789–822. doi: 10.1111/j.1540-6261.2011.01652.x. 

35. George, T. J. and Hwang, C. Y. (2010) ‘A resolution of the distress risk and leverage puzzles in the cross 

section of stock returns’, Journal of Financial Economics, 96(1), pp. 56–79. doi: 

10.1016/j.jfineco.2009.11.003. 

36. Griffin, J. M. and Lemmon, M. L. (2002) ‘Book-to-market equity, distress risk and stock returns’, Journal 

of Finance, 57, pp. 2317–2336. 

37. Jacobson, T., Lindé, J. and Roszbach, K. (2013) ‘Firm default and aggregate fluctuations’, Journal of the 

European Economic Association, 11(4), pp. 945–972. doi: 10.1111/jeea.12020. 

38. Jaffari, A. A. L. I. (2017) ‘Predicting Corporate Bankruptcy in Pakistan A Comparative Study of Multiple 

Discriminant Analysis ( MDA ) and Logistic Regression’, Research Journal of Finance and Accounting, 

8(3), pp. 81–100. Available at: https://core.ac.uk/download/pdf/234631944.pdf. 

39. Jegadeesh, N. and Sheridan, T. (1993) ‘Returns to buying winners and selling losers: Implications for stock 

market efficiency’, Journal of Finance, 48, pp. 65–91. 

40. Keenan, S. C. and Sobehart, J. R. (1999) Performance Measures for Credit Risk Models, Moody’s Risk 

Measurement Services, Research Report. 

41. Lancaster, T. (1990) ‘The Econometric Analysis of Transition Data’, New York: Cambridge University 

Press. 

42. Lintner, J. (1965) ‘The valuation of risk assets and the selection of risky investments in stock portfolios and 

capital budgets’, Review of Economics and Statistics, 47(1), pp. 13–37. 

43. Lundblad, C. T. (2006) ‘The Risk Return Tradeoff in the Long-Run: 1836-2003’, Journal of Financial 

Economics, 85(October), pp. 123–150. 

44. Markowitz, H. M. (1952) ‘PORTFOLIO SELECTION* THE PROCESS OF SELECTING a portfolio may 

be divided into two stages’, Journal of Finance, 7(1), pp. 7–91. Available at: 

http://www.jstor.org/stable/pdf/2975974.pdf (Accessed: 25 November 2017). 

45. Merton, R. C. (1973a) ‘AN INTERTEMPORAL CAPITAL ASSET PRICING MODEL’’, Econometrica, 

41(5), pp. 867–887. Available at: http://www.jstor.org/stable/1913811 (Accessed: 24 December 2017). 

46. Merton, R. C. (1973b) ‘ON THE PRICING OF CORPORATE DEBT: THE RISK STRUCTURE OF 

INTEREST RATES*’, Source: The Journal of Finance, 29(2), pp. 449–470. Available at: 

http://www.jstor.org/stable/2978814 (Accessed: 24 December 2017). 

47. Merton, R. C. (1973c) ‘Theory of rational option pricing’, Source: The Bell Journal of Economics and 

Management Science, 4(1), pp. 141–183. Available at: http://www.jstor.org/stable/3003143. 

48. Merwin, C. (1942) Financing Small Corporations in Five Manufacturing Industries: 1926-36, New York: 

National Bureau of Economic Research. New York. 

49. Ohlson, J. A. (1980) ‘Financial Ratios and the Probabilistic Prediction of Bankruptcy’, Journal of 

Accounting Research, 18(1), p. 109. doi: 10.2307/2490395. 

50. Qayyum, A. and Suh, J. (2019) ‘Credit Risk and Anomalies in Pakistan’s Stock Market’, Asia-Pacific 

Journal of Financial Studies, 48(6), pp. 808–843. doi: 10.1111/ajfs.12280. 

51. Rashid, A. (2011) ‘Predicting Bankruptcy in Pakistan’, Theoretical and Applied Economics, 18(9), pp. 103–

128. Available at: http://store.ectap.ro/articole/640.pdf. 

52. Reisz, A. S. and Perlich, C. (2007) ‘A market-based framework for bankruptcy prediction’, Journal of 



Jamil Ahmed et al / A Survey of Default Risk Methodologies for Equity Pricing with a Focus on Advances 
in the Field of Default Risk Assessment and Equity Pricing in Pakistan 

 
Journal of Contemporary Issues in Business and Government | Vol 27, Issue 3, 2021                                          95 

Financial Stability, 3(2), pp. 85–131. 

53. Shahzad Ijaz, M. et al. (2013) ‘Assessing the financial failure using Z-score and current ratio: A case of 

sugar sector listed companies of Karachi stock exchange’, World Applied Sciences Journal, 23(6), pp. 863–

870. doi: 10.5829/idosi.wasj.2013.23.06.2243. 

54. Sharpe, W. F. (1964) ‘Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk’, The 

Journal of Finance, XIX(3), pp. 425–442. Available at: 

http://homepage.univie.ac.at/youchang.wu/sharpe_1964.pdf (Accessed: 27 November 2017). 

55. Shumway, T. (2001) ‘Forecasting Bankruptcy More Accurately: A Simple Hazard Model’, The Journal of 

Business, 74(1), pp. 101–124. doi: 10.1086/209665. 

56. Sudheer, C. and Amiyatosh, P. (2010) ‘Is Default Risk Negatively Related to Stock Returns ?’, The Review 

of Financial Studies, 23(6), pp. 2523–2559. 

57. Vassalou, M. and Xing, Y. (2004) ‘Default Risk in Equity Returns’, The Journal of Finance, 59(2), pp. 831–

868. doi: 10.1111/j.1540-6261.2004.00650.x. 

58. William M., R. (1908) ‘Credit department methods’, Bankers’ Magazine, 76(2), pp. 183–194. 

59. Wu, Y., Gaunt, Cc. and Gray, S. A. (2010) ‘Comparison of alternative bankruptcy prediction models’, 

Journal of Contemporary Accounting & Economics, 6(1), pp. 34–45. 

60. Zmijewski, M. E. (1984) ‘Methodological issues related to the estimation of financial distress prediction 

models’, Journal of Accounting Research, 22, pp. 59–82. 

 


