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Default Prediction 

The recent bankruptcies of Enron and WorldCom have underlined the importance of default prediction in both academia and industry. It now seems more necessary than ever to develop early warning systems that can help prevent or avert corporate default and that facilitate the selection of firms to collaborate with or invest in. Research on default prediction has been conducted for many decades and a very large number of empirical studies have been published. My aim here is to study and analyze the different models for bankruptcy prediction available and to find or formulate one that can be simulated on our existing database that would help us arrive at default probabilities for the given firms.
Default risk is the uncertainty surrounding a firm’s ability to service its debts and obligations. Prior to default there is no way to discriminate unambiguously between firms that will default and those that won’t. At best we can only make probabilistic assessments of the likelihood of default. The elements of standalone credit risk may be thought of as including the following:
Default probability – the probability that the counterparty or borrower will fail to service obligations

Loss given default – the extent of the loss incurred in the event the borrower or counterpart defaults

Migration risk – the probability and value impact of changes in default probabilities
Based on some literature survey I am mentioning hereforth  already existing models that predict default probabilities:
Z-score and ZETA models

One of the venerable models for addressing the distress of industrial corporations is the so-called Z-score model and ZETA credit risk model. Both models are still being used by practitioners throughout the world. Here, those unique characteristics of business failures are examined in order to specify and quantify the variables which are effective indicators and predictors of corporate distress. Specifically, a set of financial and economic ratios are analyzed in a corporate distress prediction context using a multiple discriminant statistical methodology. 

Capital structure based prediction
Another model uses the neo –classical theory of capital structure as a starting point which demonstrates the feasibility of such an approach in a simple setting. A model of optimal capital structure is constructed and rewritten as a model of default probability.
Logit Model
Next is a specification of the logit model which allows for flexible rates of compensation. Apart from a discussion on the suggested variables the issue of functional form is raised. The specification most commonly applied for the bankruptcy prediction model implies that the rate at which two variables can substitute another holding predicted risk unchanged will be constant. If the aspect captured by single financial ratios is considered less a substitute for any other aspect as this ratio grows, this restriction may not be appropriate. Specifically, the structure of constant compensation will make predictions sensitive to non-credible outliers. Hence the model is motivated and the regression results are studied.
Time Series Methodology

This method develops a financial distress model using the statistical methodology of time-series Cumulative Sums (CUSUM).  The model has the ability to distinguish between changes in the financial variables of a firm that are the result of serial correlation and changes that are the result of permanent shifts in the mean structure of the variables due to financial distress.  Tests performed show that the CUSUM model is robust over time and outperforms other models based on the popular statistical methods of Linear Discriminant Analysis and Logit.
Hazard Model

Another model argues that hazard models are more appropriate for forecasting bankruptcy than the single-period models used previously. Single-period bankruptcy models give biased and inconsistent probability estimates while hazard models produce consistent estimates. A simple technique for estimating a discrete-time hazard model with a logit model estimation program is described. Applying this technique, it is found that about half of the accounting ratios that have been used in previous models are not statistically significant bankruptcy predictors. Moreover, several market-driven variables are strongly related to bankruptcy probability, including market size, past stock returns, and the idiosyncratic standard deviation of stock returns. This model proposes to use a combination of accounting ratios and market-driven variables to produce more accurate out-of-sample forecasts than alternative models.
The BSM-Prob Model

Another model assesses whether two popular accounting-based measures, Altman’s Z-Score and Ohlson's O-Score, effectively summarize publicly-available information about the probability of bankruptcy. It compares the relative information content of these Scores to a market-based measure of the Black-Scholes-Merton option-pricing theory, BSM-Prob.  The tests show that BSM-Prob provides significantly more information than either of the two accounting-based measures. This finding is robust to various modifications of Z-Score and O-Score, including updating the coefficients, making industry adjustments, and decomposing the Score variables into their lagged levels and changes. We recommend that researchers use BSM-Prob instead of Z-Score and O-Score in their studies.
Discriminant and Logit analysis, Genetic Algorithms

Another approach focuses on three alternative techniques that can be used to empirically select predictors for failure prediction purposes.  The selected techniques have all different assumptions about the relationships between the independent variables.  Linear discriminant analysis is based on linear combination of independent variables, logit analysis uses the logistic cumulative probability function and genetic algorithms is a global search procedure based on the mechanics of natural selection and natural genetics.  The study reflects if these essential differences between the methods affect the empirical selection of independent variables to the model and lead to significant differences in failure prediction accuracy.

Compensator based hybrid models

In addition to this I will also study the Cause and Effect (or structural approach) models proposed by Merton, and the First Passage Time Structural model, and Reduced Form models, as well as models which are hybrids of the aforementioned models, such as the ‘Barra Default Probability Model’.
Barra developed a structural model of default risk that incorporates the short term uncertainty in default events. It is based on the assumption of incomplete information – and the premise that bond investors are not certain about the true level of firm value that will trigger default. The coherent integration of structure and uncertainty in this model is facilitated with compensators, which form the infrastructure of a class of credit models that is broad enough to include traditional structural models, intensity- based models etc.  While this model is predicated on the surprise nature of default, it does not admit a conditional default rate.   
Eventually I shall be focusing on the implementation of a model most suited to our scenario, which typically reflects a lack of complete information and knowledge about the real world. In this scenario I shall perhaps be biased in implementing the later models described in this document, or a suitably adapted modification of them.
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