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Introduction 

ò At previous QWAFAFEW events we have described an approach 

to combine equity factor risk models and structural models of 

credit risk to provide consistent measures of equity risk, default 

risk and default correlation. 

é The most important metric arising from this process is a òmarket 

impliedó expected life of a firm.  We employ this as a quantitative 

measure of the òsustainabilityó of firms 

ò In this presentation we will show how the a simple model using 

the expected life metric captured bankruptcy risk during the 

Global Financial Crisis and was predictive of subsequent credit 

rating changes and defaults 

é We will also show that a related simple portfolio strategy would resulted 

in significant alpha for US fixed income portfolios during the most 

stressful portion of the GFC 

 



Basic Contingent Claims Literature 

ò Merton (1974) poses the equity of a firm as a European call 
option on the firmõs assets, with a strike price equal to the face 
value of the firmõs debt 

é Alternatively, lenders are short a put on the firm assets 

é Default can occur only at debt maturity 

ò Black and Cox (1976) provide a òfirst passageó model  

é Default can occur before debt maturity 

é Firm extinction is assumed if asset values hit a boundary value (i.e. 
specified by bond covenants) 

ò Leland (1994) and Leland and Toft (1996)  

é Account for the tax deductibility of interest payments and costs of 
bankruptcy 

é Estimate boundary value as where equity value is maximized subject to 
bankruptcy 

 

 



Reverse the Concept: Sustainability 

ò Instead of trying to estimate how likely it is that firm goes 
bankrupt, letõs reverse the logic 
 

ò We will estimate the òmarket implied expected lifeó of firms 
using contingent claims analysis 

é Formally, our measure is the median of the expectation of the 
distribution of the life of the firm 

é Makes different default probabilities for different bond issues very 
natural as each maturity will lie at a different point in the survival time 
distribution 
 

ò Firms with no debt can now be included since it is possible that 
they get some debt in the future and default on that 
 

ò A quantitative measure of the fundamental and òsocialó 
concept of sustainability 

 



Our Basic Option Pricing Exercise 

ò Underlying is the firmõs assets with asset volatility determined 
from the equity factor model 

é How volatile would a firmõs stock be if the firm had no debt?   

é This is the volatility of the assets 
 

ò Solve numerically for the òimplied expiration dateó of the option 
that equates the option values to the stock price 

é Market implied expected life of the firm 

é See Yaksick (1998) for numerical methods for evaluating  a perpetual 
American option  
 

ò Include a term structure of interest rates so that as the implied 
expiration date moves around, the interest rate changes 
appropriately 

 



Our Previously Published Research 

ò diBartolomeo, Journal of Investing, December 2010 

 

ò Used equity volatilities from Northfield US Fundamental Model 
é One year horizon for risk forecast 

é Near horizonó model are more suitable but less history available 
 

ò Estimate monthly for all firms in Northfield US equity universe 
from December 31, 1991 to March 31, 2010 
 

ò Study three samples:  
é All 

é Financial firms 

é Non-financial firms 
 

ò Sources of Time series variation 
é Stock prices, debt levels, Northfield risk forecasts 

é Mix of large and small firms,  4660 <= N <= 8309 

 



A Digression on òToo Big to Failó 

ò For the full sample period of 1992 through March 31, 2010 
 

ò Non Financials:  

é Median 14.74, Cap Weighted 18.42 

é Revenue Weight 17.60 
 

ò Financials:   

é Median 22.28, Cap Weighted 17.06 

é Revenue Weighted, 7.86 
 

ò òToo Big to Failó is really real 

é Risk taking is heavily concentrated in the largest financial firms 

é Risk taking has been concentrated in the largest financial firms for 
at least 20 years 



 Analyzing Sovereign Debt 

ò Obviously, if the market thinks public companies are not going 
to be around very long, the economy is in a bad way 
 

ò Low equity valuations and high leverage equate to short life 
expectancy 

é Higher leverage can be sustained with higher growth rates that cause 
higher equity valuations 
 

ò We propose òrevenue weightedó expected average life as a 
measure of systemic stress on an economy 

é By revenue weighting we capture the stress in the real economy 

é Avoids bias of cap weighting since failing firmõs have small market 
capitalization and donõt count as much 
 

ò Initial tests on sovereign debt are promising 



A Simple Start on Credit Ratings 

ò We combined rating levels from S&P, Moodyõs and Fitch into a 

unified letter scheme 
 

ò Each rating level was assigned a numerical value 

é A rating of òAAAó was 10 on the numeric scale 

é A rating of òDó (default) was 1 on the scale 

é Intermediate levels of AA,A,BBB,BB,B,CCC,CC,C 

é A ò+ó added .333 

é A ò-ó subtracted .333 

 

ò The scale is convenient but does not reflect any actual 

differences in probability of default (PD) or economic òloss 

given defaultó (LGD) 

 



Numeric Rating Values Based on Spreads 

ò As part of our normal fixed income analysis we estimate 

òoption-adjusted spreadsó for about 6 Million fixed income 

instruments on a monthly basis 

ò Measures the portion of bond yield not associated with time 

value of money. This is premium for credit risk and illiquidity  

é The median of the OAS values for set of the category members is used 

é Monthly history available to 2001 

é Bonds are broken into about 800 categories based on rating, 

geographic region of issue and sector  

é Computational model assumes lognormal interest rates and combines 

features from Fabozzi and Dattatreya (1989) and Black, Derman and 

Toy (1990). 

ò We can keep òAAAó ratings at 10, and òDó at 1 but rescale 

intermediate levels inversely proportional to OAS  



A Revised Numeric Scale From Spreads 
60 Months Ending June 2011 

Rating Simple Numeric OAS Spread  BP Spread Numeric 

AAA 10 86 10 

AA 9 89 9.96 

A 8 107 9.73 

BBB 7 149 9.20 

BB 6 287 7.47 

B 5 364 6.50 

CCC 4 428 5.69 

CC 3 455 5.35 

C 2 494 4.86 

D 1 801 1 



Criminal Abuse of a Temp 

ò We wanted a really clean history of US bond rating changes 

across all rating agencies 

ò We sent a temp (a classmate of mine) to the Boston Public 

Library to hand collect every rating change published in 

Barrons from 1992 to 2008 

é Information was hand entered into spreadsheets and then matched to 

issuers, in a partly automated , partly manual way 

é It took roughly four months of tough full time effort 

é There are roughly 8500 events in the data set and we have 

been able match about 6500 of those to entities with 

publicly traded equity 

ò The good news is that òSteveó was so good that he is now a 

very valued member of our Boston tech support staff 

 



Criminal Abuse Of An Intern 

ò Our summer intern was then left to do an òevent studyó type 

model of the rating changes for the subset of US corporate 

bonds 

é The big job is merging the òexpected lifeó data derived from equities to  

issue level bond data 

é It sounds easy but it is really a mess to track the related equity across 

mergers, acquisitions and spin-offs 

é All data was standardized to make pooling across time easier 

ò Dependent variable was the percentage change in the òsimpleó 

numerical value of the credit rating 

ò Independent variables: 

é 12 month percentage change in expected life as of prior month end 

é 12 month change in the cross-sectional Z-score of expected life within 

the US equity universe 

ò òEthanó survived too 



A Modest But Encouraging Result 

ò We converted all data to rank values within the pooled sample 
 

ò In-sample our model had a correlation of about 40% (R-

squared = .16)  

é A very high degree of statistical significance on coefficients (T > 4)  

é R-squared was higher for subsets of lower grade bonds  (i.e. NOT òAó) 

 

ò Even with our simple model we could meaningfully predict 

subsequent changes in bond ratings 

é These results are all conditional that a change in rating would eventually 

take place since only such events existed in our data 

é Non-events (no rating change) were excluded from the sample by design 
 

ò Perhaps our model would predict 14 of every 5 downgrades 

 

 



Expanding Study to Full Data 

ò Universe is all US corporate bonds in the Northfield òEverything 

Everywhereó model 

é Typical size around 18,000 bond issues 

ò Study period from December 31, 2005 to June 30, 2011 

ò Minimum maturity one year 

ò Each bond is matched to contemporaneous expected life of 

issuer 

é  Assignments are updated annually for mergers, acquisitions 

ò Return performance calculations exclude bonds with price 

outliers at the start of the period 



Things Go òPear Shapedó In The GFC 

ò It should be intuitive that bonds with higher ratings should be 

associated with issuers with longer expected lives 

é Break all bonds into 20 rating categories (including ò+ó and ò-ó) 

é Calculate average expected life for all bonds in each rating category 

é Correlate the average expected life and our simple numeric rating 

 

ò At 12/31/2005, the correlation across categories was +.68 
é Sample size of 17445 issues 

ò At 12/31/2007 (pre bailouts), the correlation was -.35 
é Sample size of 22069 issues 

ò By 12/31/2008, (post bailouts) the correlation was +.27 
é Sample size of 20043 issues 


