
II. Related Literatures 

Precise bankruptcy forecasts are of great interest to academics, practitioners, and 

regulators. Regulators use forecasting models to monitor the financial health of banks, 

pension funds, and other institutions. Practitioners use default forecasts in conjunction 

with models to price corporate debt. Academics use bankruptcy forecasts to test 

various conjectures like the hypothesis that bankruptcy risk is priced in stock returns. 

Empirical corporate default analysis can date back at least to Beaver (1966) and 

Altman (1968). Beaver was intended to provide an empirical verification of the 

predictive ability of accounting data, based upon financial statements prepared under 

accepted reporting standards. His studies employed financial ratios and set up a 

benchmark for future investigations into alternative predictors of failure. In general, 

ratios measuring profitability, liquidity, and solvency prevailed as the most significant 

indicators. Altman sought to assess the analytical quality of ratio analysis. A set of 

financial ratios are combined in a discriminant analysis approach to the problem of 

corporate bankruptcy prediction.  

There have been a fair number of studies in this field of research after them, 

including Lorris (1976), McGough (1974), Narayanan (1977), etc. The major findings 

of these studies can be summarized briefly. First, it was possible to identify four basic 

factors as being statistically significant in affecting the probability of failure within 

one year. These are the size of the company, a measure of the financial structure, a 

measure of performance, and a measure of current liquidity. Second, previous studies, 

however, appeared to have overstated the predictive power of models developed and 

tested. Ohlson(1980) stated that if one employs predictors derived from statements 

which were released after the date of bankruptcy, then the evidence indicates that it 

will be easier to "predict" bankruptcy. Zmijewski (1984) reveals that half of these 

accounting variables are statistically unrelated to bankruptcy probability. Some 



authors such as Queen and Roll (1987) and Theodossiou (1993) developed dynamic 

forecasting models in attempt to address the deficiencies of existing bankruptcy 

models. Other authors, such as Pagano, Panetta, and Zingales (1998) and Denis, and 

Sarin (1997), had tried to estimate multiple-period logit models that can be consistent 

and explicitly addressing the bias in static models. 

The latest generation of modeling is dominated by duration analysis. Most 

researchers have estimated single-period classification models with multiple-period 

bankruptcy data, ignoring the fact that firms change through time. In recognition of 

this, Lee and Urrutia (1996) used a duration model based on a Weibull distribution of 

default time. They compare duration and logit models in forecasting insurer 

insolvency, finding that a duration model identifies more significant variables than 

does a logit model. Shumway (2001) proposed a new bankruptcy model that uses 

three market-driven variables to identify failing firms. Computationally, this is 

equivalent to a multi-period logit model with an adjusted standard-error structure. By 

eliminating biased and inconsistent estimates of the probabilities that prior static 

model approximate, His model outperforms alternative models in out-of-sample 

forecasts.  

More recent studies used proxies for the probability of bankruptcy as an 

independent variable rather than as the dependent variable. These latter studied 

frequently obtain their proxies from the existing bankruptcy prediction literatures that 

rely on accounting-based measures. Therefore, Hillegeist, Keating, Cram, and 

Lundstedt (2004) compared the relative information content of two popular 

accounting-based measures, Altman’s (1968) Z-Score and Ohlson’s (1980) O-Score, 

to a market-based measure of the probability of bankruptcy that develop based on the 

Black–Scholes–Merton option-pricing model, BSM-probability. Their tests showed 

that BSM-probability provides significantly more information than either of the two 



accounting-based measures, and can be work as a better proxy for probability of 

bankruptcy. In predicting one-year default, Hillegeist, Keating, Cram, and Lundstedt 

(2004) also exploited a discrete duration model. They found that distance to default 

does not entirely explain variation in default probabilities across firms. This is 

supported by Bharath and Shumway (2004) and Campbell, Hilscher, and Szilagyi 

(2005), who found that in the presence of market leverage and volatility information, 

among other covariates, distance to default adds relatively little information.  

By now we have seen more sophisticated and accurate models with better 

explanatory power being proposed, one of them is the model in Duffie, Saita, and 

Wang (2007). They provided maximum likelihood estimators of term structures of 

conditional probabilities of corporate default, incorporating the dynamics of 

firm-specific and macroeconomic covariates over several future periods. This is the 

first empirical study over multiple future time periods that incorporates the time 

dynamics of the covariates. For US Industrial firms, based on over 390,000 

firm-months of data spanning 1980 to 2004, they found that the term structure of 

conditional future default probabilities depends on a firm’s distance to default (a 

volatility-adjusted measure of leverage), on the firm’s trailing stock return, on trailing 

S&P 500 returns, and on US interest rates. 

    We employ these covariates into our model accordingly. Moreover, our analysis 

includes two extra covariates to help us understand how they affect the probability of 

the event recurrences that a company experiences significant jumps in its bankruptcy 

probability. In the next section, we will specify our model methodologies to use and 

introduce all these covariates. 
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