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Abstract 

 

 I will begin with a short discussion on the nature of corporate default prediction and the 

elements required of a good default prediction model, and then move on to cover two parts. 

First, a family of dynamic models based on doubly stochastic Poisson processes is introduced 

as a device to relate common risk factors and individual attributes to observed defaults 

while handling the censoring effect arising from other forms of firm exit such as mergers and 

aquisitions. I will describe two implementation frameworks based on spot intensity (Duffie, 

Saita and Wang, 2007, Journal of Financial Economics) and forward intensity (Duan, Sun and 

Wang, 2012, Journal of Econometrics), respectively. The discussions will cover their 

conceptual foundations, econometric formulations, implementation issues and empirical 

findings using the US corporate data. The talk will also touch upon the role of momentum in 

default prediction and on how to measure distance-to-default for financial firms. I will argue 

in favor of the forward intensity method because it is easily scalable for practical 

applications that inevitably deal with a large number of firms and many covariates. In fact, 

the forward intensity method has been successfully implemented by the non-profit Credit 

Research Initiative (CRI) at the Risk Management Institute (RMI) of National University 

Singapore to power its default prediction system which produces daily updated default 

probabilities on over 30,000 exchange-listed firms in 46 economies in Asia, North America, 

Latin America and Europe (http://rmicri.org). 

 



In the second part of the talk, I will show how the CRI infrastructure is used to construct the 

RMI Corporate Vulnerability Index (CVI) for measuring the credit risk of any portolio of 

interest. The CVI is stated in basis points and based on probabilities of default of corporates 

in the portfolio. There are three types of CVIs - value-weighted PD, equally-weighted PD and 

95% tail PD. I will show that the CVIs offer new dimensions on the risk of a portfolio, and 

they can be used for policy making, portfolio management and research. The CVIs on some 

economies, groups of economies and portfolios of special interest became available in July 

2012 (http://rmicri.org). 

 

  
 
 

Friday, October 5, 2012, 10.30-12.00 
Room 126, 1st floor of the Extranef building at the University of Lausanne 



1 
 

 

CVI WHITE PAPER 
CONSTRUCTION AND APPLICATIONS OF THE CORPORATE VULNERABILITY INDEX 
JULY 2012 

 

 

 

 

 

 

 

 

 

©2012 NUS Risk Management Institute (RMI). All Rights Reserved. 

The information contained in this white paper is for information purposes only and is believed to be reliable, but 
NUS Risk Management Institute (RMI) does not guarantee its completeness or accuracy. Opinions and estimates 
constitute our judgment and are subject to change without notice.  

NUS Risk Management Institute (RMI)  
Address: 21 Heng Mui Keng Terrace, I3 Building, Level 4, Singapore 119613  
Tel: (65) 6516 3380  
Fax: (65) 6874 5430  
Website: rmi.nus.edu.sg 
 rmicri.org 

http://rmi.nus.edu.sg/�
http://rmicri.org/�


2 
 

SUMMARY 

In July 2012, the Risk Management Institute (RMI) at the National University of Singapore launched the Corporate 
Vulnerability Index (CVI). This is a new suite of indices produced by RMI’s Credit Research Initiative. RMI 
Probabilities of Default (RMI PDs)1

The suite of CVIs is available in three distinctive types: 

 of individual firms are used in the CVI to produce bottom-up measures of credit 
risk in economies, regions and portfolios of special interest. 

1. Value-weighted CVI (CVIvw) 
RMI PDs are aggregated with each firm weighted by its market-capitalization so that the size of each firm 
is taken into account. 
 

2. Equally-weighted CVI (CVIew) 
RMI PDs are aggregated with each firm equally weighted. This captures the prevalence of credit risk by 
focusing on the number of firms at risk. 
 

3. Tail CVI (CVItail) 
In taking the 5th percentile of the highest RMI PD, the most vulnerable firms in a group are measured. 

A group of companies can consist of countries, regions or portfolios. For example, the CVIs for Singapore are 
denoted by CVIvw (SGP), CVIew (SGP) and CVItail (SGP). CVIs are available for the groups of companies listed in  
Table 1. CVIs for other economies, groups and portfolios of special interest are in the pipeline. 

The CVIs are a set of indicators that gauge economic and financial environments in a new dimension. They are best 
viewed as stress indicators that reflect heightened credit risks in the corporate sector from three different angles. 
Given that the CVI are stress indicators, a possibility is the development of derivative instruments (futures, swaps, 
options) based on CVIs that can be used for crisis hedging. 

In line with the Credit Research Initiative’s philosophy as a “public good”, putting the CVI into the public domain 
brings an unprecedented level of information availability and transparency to the field of corporate credit risk. 

 

Table 1: currently available CVI groups. 

Category Group 

North America Canada (CAN), United States of America (USA) 
Europe Eurozone (EMU), France (FRA) 

Germany (DEU) , United Kingdom (GBR) 
Asia China (CHN), Japan (JPN), Singapore (SGP) 
Special Portfolios S&P500 Index (SPP) 

                                                                 

1 RMI PDs are the product of RMI’s “public good” Credit Research Initiative conceptualized in March 2009 by the 
NUS RMI director, Professor Jin-Chuan Duan. Details on the RMI Credit Research Initiative are available at 
http://rmicri.org/. 
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INDEX CONSTRUCTION 

The primary inputs to the CVI are RMI PDs for individual exchange listed firms. The current default prediction 
system used by RMI is based on the forward-intensity model of Duan, Sun and Wang (2012)2

http://rmicri.org

 that effectively links 
the default/survival of a firm over various periods to several common macro risk factors and firm-specific 
attributes. This system is expected to organically evolve to reflect the contributions by the research community in 
a “selective Wikipedia” fashion. The details on the model calibration and the PD computation are explained in the 
CRI Technical Report available at . The specific PDs used for the CVIs are the one-year ahead 
default prediction. The official start date for the CVIs is the first trading day of July 2012. Back-calculated historical 
series using end of month data are provided for comparison purposes, except for the S&P 500 which is constructed 
using daily values. 

In the following, the details for the construction of the three types of CVI: CVIvw, CVIew and CVItail are given. The 
remaining sections of this part describe criteria for the inclusion of firms and specify how the CVI values will be 
reported.  

 

VALUE-WEIGHTED CVI (CVIVW) 

CVIvw is an aggregation of individual PDs weighted by each firm’s market-capitalization. In other words, a firm’s 
weight in the aggregation is computed as the fraction of the firm’s market-capitalization relative to the total 
market-capitalization of all constituents of the target group that have a PD on a given day. The market-
capitalization for each firm at the end of each trading day is taken from Bloomberg. If a firm does not trade on a 
particular day, the market-capitalization from the previous valid day (within 20 trading days) is used. For the back-
calculated historical series that are constructed using end of month data, the last available trading day in each 
month is used. If necessary, market-capitalizations are converted into a common currency for the group. 

The market-capitalization weighting is applied to all economies and groups of economies, but is not applied to 
portfolios such as the S&P 500 index. The S&P 500 index is a float-adjusted index where the shares available to 
investors are used instead of the total shares outstanding. The free-float from Bloomberg for each class of shares is 
used to calculate the float-adjustment. 

Before 2005, the S&P 500 index was market-capitalization weighted, and Standard & Poors’ transitioned from a 
market-capitalization weighting to a float-adjusted weighting in two steps. The first step was to switch to a half-
float weighting after March 18, 2005. The second step was to switch to a full-float weighting after September 16, 
2005. The computation of CVIvw (SPP) follows this procedure for each period to have the closest counterpart to the 
S&P 500 price index as possible. 

The half- and full-float adjustment is described in greater detail in the Appendix. 

  

                                                                 
2 Duan, J.-C., J. Sun, and T. Wang (2012), Multiperiod Corporate Default Prediction — A Forward Intensity Approach. 
Journal of Econometrics, forthcoming (DOI: 10.1016/j.jeconom.2012.05.002). 
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EQUALLY-WEIGHTED CVI (CVIEW) 

The equally-weighted CVI is computed by aggregating each firm’s PD with equal weights applied to each firm. In 
other words, this is just the standard arithmetic average of the PDs for firms in a group. 

TAIL CVI (CVITAIL)  

The Tail CVI provides a measure of the relatively more distressed firms in a group. It is the highest 5th percentile of 
PDs. The Tail CVI can also be interpreted as the conditional median of the 10 percent tail, which is a more robust 
measure of “tail average” than the conditional mean of the 10 percent tail. 

INCLUSION OF FIRMS 

The computation used to compute a firm’s PD is based on the firm’s primary exchange listing, but for construction 
of the CVI the PD is included in the firm’s country of domicile. For example, the web services firm Baidu is listed on 
the NASDAQ exchange in the US, so is computed with the same parameters as any other firm listed in the US. 
However, Baidu’s PD is included in China’s CVI. In such a situation, an appropriate exchange rate will be used to 
convert the firm’s market-capitalization. 

In regions like the eurozone, some of the public holidays do not coincide. In this case, the aggregation is computed 
by using PDs from the previous trading day for firms that are listed in countries that have a public holiday, and PD 
from the current trading day for firms that are listed in countries that do not have a public holiday. 

Firms are included in the eurozone CVI only if the country the firm is domiciled in is part of the eurozone at that 
time. For example, Greek firms are only included in the eurozone CVI after January 1, 2001 when Greece joined the 
eurozone. 

For CVIvw (SPP), CVIew (SPP) and CVItail (SPP), the constituents coincide with the constituents of the S&P 500 index 
for each point in time. For the SPP CVI only, missing any PD value for a company in the S&P 500 is filled in with the 
most recently available PD. 

REPORTING CVI VALUES 

The official start date for the CVIs is the first trading day of July 2012. The CVI is reported in basis points up to two 
decimal places. Back-calculated historical series using end of month data (except for the S&P 500 which uses daily 
data) are provided for comparison purposes.3

As of the first trading day of July 2012, the CVIs are daily updated indices and all of them are released at 5pm 
Singapore Standard Time (UTC+8) for the previous trading day. Continuing the example of Baidu in the previous 
section, Baidu’s PD cannot be computed until after US markets close, so China’s CVI values cannot be computed 
until after US PD are computed. 

 All CVI series go back to the first trading day of 1996 except for the 
eurozone which began at the first trading day of 1999.  

  

                                                                 

3 The back-calculated historical series are indicated by a gray background color in the CVI graphs.  
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INDEX APPLICATIONS 

As an aggregation of RMI PDs, CVIs can be regarded as bottom-up measure of credit risk in portfolios, economies, 
and regions. To demonstrate its utility, we provide a number of examples below. 

THE CVI IS A NEW KIND OF INDICATOR 

The S&P 500 is a commonly traded and quoted price index. In recent years, the VIX has gained in popularity as a 
volatility index for the S&P 500 index. With CVIvw (SPP), CVIew (SPP) and CVItail (SPP), there are now credit risk 
counterparts to the standard price and volatility indices.  

In Figure 1, the CVIvw(SPP), the VIX, and the S&P 500 index values are plotted. The left vertical axis gives the scale 
for the CVIvw(SPP) as well as the VIX. The right vertical axis is the scale for the S&P 500. It is apparent that the 
CVIvw(SPP) conveys additional information as compared to the other two widely used market indicators, especially 
around the crisis periods. For example, the VIX is less indicative of the crisis during the Internet Bubble period 
while the CVIvw(SPP) increases to heightened levels before the bursting of the internet bubble. 

 

Figure 1:  A comparison of the CVIvw(SPP), VIX and S&P 500 index. 
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THE CVI IS A CRISIS BAROMETER 

Figure 2 contains plots for the FTSEurofirst300 index and the CVItail(EMU) . The left vertical axis is the scale for the 
CVItail(EMU) in basis points, and the right one is for the FTSEurofirst300 index. We can see that the CVItail(EMU) has 
strongly increased during the European Debt Crisis from Oct 2009 till present. Also in the previous crisis period of 
2001, the CVItail(EMU) increased sharply.  

 

Figure 2: A comparison of the CVItail(EMU) and the FTSEEurofirst300 during downturns.  
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THE CVI IS AN INDICATOR OF CORPORATE DEFAULTS 

Figure 3 shows CVIew(USA)  and the realized corporate default rate in the next year at every month end. The left 
vertical axis is the scale for CVIew(USA) in basis points and the right vertical axis is for the realized corporate default 
rate in the next year. As seen, there exists significant co-movement between the two variables. Due to the massive 
government intervention in 2008, the realized default rate in the subsequent year is much lower than the one 
predicted by the model based on the data at that time. 

 

Figure 3: A comparison between CVIew(USA)  and realized defaults in US. 
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THE CVI AS AN INDICATOR FOR RECESSIONS 

Figure 4 shows the S&P 500 index and the CVItail(USA), along with NBER recessions indicated in gray. The right 
vertical axis is the scale for the CVItail(USA) in basis points, and the left one to the S&P 500 index. The CVItail(USA) 
significantly increases during the crisis periods in 2000 and 2008, but is not as volatile as the S&P 500 in normal 
periods.  

 

Figure 4: A comparison of CVItail(USA) and S&P 500 index during NBER recessions.  
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THE CVI AS A HEDGING TOOL 

Thus far, we have illustrated the CVI’s utility in indicating or predicting crises or recessionary periods. During such 
periods, investors seek to protect their downside risks. We conjecture that if options on the CVI were available, 
they could be used as a hedging tool for portfolio insurance purposes. 

In Figure 5, the daily scaled payoffs of synthetic one-year CVItail(SPP) call option, one-year VIX call option are on the 
left axis and the S&P 500 index is on the right axis. CVItail(SPP) and VIX call options are constructed on a monthly 
basis, using their 75th percentile as their strike price. Maturity is one year. The plotted payoffs are scaled by the 
respective strike price. 

We note a few key observations from these charts: (i) call options on CVItail (SPP) generate a higher payoff than the 
one for CVIvw(SPP); (ii) when compared to the call option on VIX, the payoffs on both of CVIvw(SPP) and CVItail (SPP), 
were generated when it was needed most – during crisis periods (ie. internet bubble, and sub-prime crisis), when 
the S&P 500 declined drastically, (iii) as both of CVIvw(SPP) and CVItail (SPP) options yield lower payoffs  than those 
on the VIX during the non-crisis periods, options on the CVI would be relatively less expensive.  

 

 

Figure 5: A comparison of the daily scaled payoffs of synthetic one-year CVItail(SPP) call option, one-year VIX call 
option and the S&P 500 index.   
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APPENDIX- CALCULATION OF FLOAT ADJUSTMENT 

To clarify the calculation of the float adjustment, consider the specific case where a firm has two classes of shares, 
A and B. This can easily be generalized to a different number of classes. The investable weight factor is the fraction 
of shares in a class that are freely floating. The investable weight factors for class A and B are 𝐼𝑊𝐹𝐴 and 𝐼𝑊𝐹𝐵, the 
total shares outstanding for each class are 𝑄𝐴 and 𝑄𝐵, and the prices for each class are 𝑃𝐴 and 𝑃𝐵. For the trading 
day 𝑡, if the full-float adjustment is used, then instead of using the market-capitalization of the firm, the quantity: 

𝐼𝑊𝐹𝐴(𝑡)𝑄𝐴(𝑡)𝑃𝐴(𝑡) + 𝐼𝑊𝐹𝐵(𝑡)𝑄𝐵(𝑡)𝑃𝐵(𝑡) 

is used in the weighting. Suppose that the class B shares does not trade on day 𝑡, then the previous valid value for 
𝑃𝐵  is used. 

During the period between March 18 and September 16, 2005, a half-float adjustment was used. In that case, 
instead of using the market-capitalization of the firm, the quantity: 

1
2

(𝐼𝑊𝐹𝐴(𝑡) + 1)𝑄𝐴(𝑡)𝑃𝐴(𝑡) + 
1
2

(𝐼𝑊𝐹𝐵(𝑡) + 1)𝑄𝐵(𝑡)𝑃𝐵(𝑡) 

is used in the weighting. 
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