
I. Introduction 

Academics in the fields of accounting and finance have actively studied 

bankruptcy probability since the work of Beaver (1966, 1968) and Altman (1968). In 

existing work, the researchers focus on analyzing the determinants that affect the 

bankruptcy intensity. Economists and accountants used financial ratios, such as cash 

flow to total debt, net income to total assets, current ratio, etc. in Beaver (1966), as 

variables to predict bankruptcy. It is documented that financial ratios do have 

predictive power up to at least five years prior to bankruptcy. Until recently, a new 

generation of empirical works contributed over prior works by exploiting the 

time-series dynamics of explanatory covariates to estimate the likelihood of default 

over several future periods. These models for prediction of default or bankruptcy 

place an average out-of-sample accuracy of more than 80 percent in the subsequent 

one-year period. 

Prior literatures focus mostly on investigating the covariates that lead to 

bankruptcy. In this paper, however, we extend the issue of interest to what are the 

factors that lead to significant jumps in bankruptcy intensity for a company. There are 

two reasons for this. First, prior empirical studies of corporate default used default, 

bankruptcy, or failure as events. In reality, some companies with good financial 

structures and stable operations are almost impossible to run into bankruptcy in the 

short-run, even during the time of economic recession. Nevertheless, they do from 

time to time undergo financial downturns due to some company-specific or 

macroeconomic reasons, which cause their bankruptcy intensities to increase 

dramatically. That is missing in the existing literature but needs to be explored. 

Second, the financial transparency and information reliability of companies prone to 

bankruptcy could be questionable and the acquisition of these data would be strenuous. 

In addition, the market could not be able to reflect the true value and financial 



conditions of such companies due to low liquidity and transparency. 

Therefore, our purpose in this thesis turns to the study of events that a company 

experiences significant jumps in its bankruptcy probability and the possible covariates 

contributing to these major increases. By investigating the S&P500 constituents, we 

can examine the solid companies with the publicly acquirable information that can 

reflect their financial conditions more effectively and accurately. Under this event 

specification, the ensued question is how to measure the probability of bankruptcy of 

a company. Here, we consider the measure techniques examined by Hillegeist, 

Keating, Cram, and Lundsedt (2004). They assessed two popular accounting-based 

measures and compared them to a market-based measure with respect to the relative 

information contents. Their tests showed that the BSM-probability, a measure of 

bankruptcy probability developed based on the Black-Scholes-Merton option-pricing 

model, provides notably more information and stands out to be a better proxy. With 

the BSM-probability, we are able to derive log change in bankruptcy probability of a 

company for each period, and find out events of interest when the log change in 

bankruptcy probability has changed.  

We introduce recurrent event data analysis to explore these jumps in bankruptcy 

intensity for companies. Our purpose is to investigate the relationship between the 

probability of these recurrent events and the covariates, including company-specific 

and macroeconomic factors. The recurrent data analysis itself has many advantages 

over the traditional empirical models, such as ordinary least square method, which 

only works effectively under several restrictions. Our use of recurrent event data 

analysis, however, does not require data to be normally-distributed, and it can deal 

with dependence or heterogeneity among data by imposing the frailty effect or the 

robust variance. Accordingly, recurrent event data analysis is more appropriate for 

studying the significant jumps in probability of bankruptcy for companies. 



Our data consists of 343 S&P500-listed companies and 17,836-quarter observations 

starting from 1994 to 2007. By implementing recurrent data analysis to the study of 

probability that one company will experience a significant jump in bankruptcy 

probability for the next quarter with respect to six covariates, we find that all of the 

covariates are negatively related to the recurrences of events. Among these covariates, 

the 3-month Treasury bill rate level causes the event recurrences most eminently. 

Additionally, macroeconomic covariates seem to have greater explanatory power to 

the probability of these “jumps”, while the company-specific covariates contribute 

less to the recurrences of events. For slight increases in bankruptcy probability, 

however, the factors that evoke these events are less prominent and their influences on 

the event recurrence are mixed. 

The hazard function measures the instantaneous probability of event recurrences 

at time t, given that it has never been through the same incidents before that specific 

time point. The empirical results of the estimated hazard function show that the peak 

of the hazard function for dataset comprising observations from companies experience 

significant jumps in bankruptcy intensity locates from year 2000 to 2003, the time 

when the US economy went into recession after the burst of tech-bubble signaling the 

end of a bull market. During this period, the S&P 500 index level dropped 

dramatically from a high of over 1,500 to the bottom under 1,000, so did the 

performance of industrial production. At the beginning of this bear market, the interest 

rate remained high, and the US Federal Reserve cut the short-term rates several times 

to boost the economy. From the results of our analysis, these macroeconomic 

covariates play as important determinants in recurrences of such events. 

The remaining of this thesis comprises four sections. We review some related 

literatures in the next section. In section III, the concepts and derivation of 

BSM-probability are provided. The methodologies and empirical models we adopted 



in this these are introduced as well. In section IV and section V, we summarize our 

empirical results and wrap up this thesis with concluding marks, respectively.  
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