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Using a credit rating estimation model to expand the universe of issuers to calculate 
default rates 
 
 The Japanese corporate bond market consists primarily of bonds rated A or higher, and lacks a 
so-called “high-yield market” consisting of bonds rated BB or lower (Exhibit 1). The absence of the 
market for corporate bonds rated below BBB means that, once a bond’s credit rating falls to BB or 
below, the pricing of the bond becomes completely obscure. In this context, it is understandable 
that investors’ investment guidelines essentially target corporate bonds that are rated A or higher.  
 
Exhibit 1 Distribution of ratings at issuance (% of cumulative issuance amount in 1998-2013) 

  Japan U.S. 

Investment  AAA* 8% 

83% Grade AA* 38% 
 A* 45% 
 BBB* 9% 
High-yield  0% 17% 
*Ratings reflect the lower of the ratings assigned by R&I and JCR 
**Japan data is based on fiscal year; U.S. data is based on calendar year 

[Source: R&I from Mizuho Securities Fixed Income Research Dept., SIFMA] 
 
 Exhibit 2 lists the symbols and definitions for R&I issuer ratings. R&I’s definition of “BB” is 
as follows: “Creditworthiness is sufficient for the time being, though some factors require due 
attention in times of environmental changes”. The rating categories of BB or lower warrant more 
caution regarding default risk compared to the rating categories of BBB or higher, and therefore, 
default rates play a greater role in the investment decision-making process.  

However, given the absence of bonds issued with a credit rating of BB or lower, the Japanese 
market has lacked objective information to generate default rates that are statistically significant 
for these lower rating categories. In light of this situation, R&I has decided to apply “RADAR”, the 
credit rating estimation model developed by Financial Technology Research Institute, Inc. (FTRI, 
an R&I group company), to estimate ratings on non-rated listed companies using financial 
information, thereby expanding the universe of issuers for the purpose of calculating default rates.  

 
Exhibit 2 Rating symbols and definitions(issuer rating) 

Symbol Definition 
AAA Highest creditworthiness supported by many excellent factors.  
AA Very high creditworthiness supported by some excellent factors.  
A High creditworthiness supported by a few excellent factors.  
BBB Creditworthiness is sufficient, though some factors require attention in times of 

major environmental changes.  
BB Creditworthiness is sufficient for the time being, though some factors require due 

attention in times of environmental changes.  
B Creditworthiness is questionable and some factors require constant attention.  
CCC Creditworthiness is highly questionable and a financial obligation of an issuer is 

likely to default.  
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CC All of the financial obligations of an issuer are likely to default.  
D R&I believes that all of the financial obligations of an issuer are in default.  

             [Source：R&I] 
  

Exhibit 3 shows the credit assessment distribution of issuers within the scope of our default rate 
study. The distribution of the ratings assigned by R&I as of end-March 2013 peaks at A, and BBB- 
is virtually the right end of the tail. Meanwhile, the ratings estimated using the RADAR model for 
roughly 3,500 listed companies is distributed across the whole range of rating categories, peaking 
at categories BBB through BB. 

We then narrow the universe of issuers to those rated by R&I and the non-rated listed companies 
with interest-bearing debt outstanding of JPY10bn or more, taking into consideration a company’s 
need for debt financing. This leaves us with approximately 1,300 companies, which is roughly two 
times the number of issuers rated by R&I. The BB rating category comprises 190 companies 
(compared with 9 that are rated by R&I) and the B rating category comprises 53 companies 
(compared with 0 that are rated by R&I), allowing us to expand the scope of the study to a much 
broader universe of Japanese companies.  

 
Expanded default rates by credit assessment 

 Based on the new expanded universe of issuers, we calculate the 5-year cumulative default rates 
from the date when the credit assessment was determined. In Exhibit 4, we show the average 
5-year cumulative default rate for each credit assessment category for the 13-year period starting 
2001. We observe that, the higher the credit assessment category (within the spectrum of 
categories from AAA-equivalent to B-equivalent), the lower the default rate, and vice versa. The 
objective data allows us to confirm that the BBB-equivalent default rate is lower than the 
BB-equivalent default rate, which is in line with the rating definitions. Moreover, the data allows 
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・Credit assessments are shown using R&I's rating symbols (capital letters) for R&I-rated issuers, and assessments based on the RADAR 
rating estimation model (small letters, referred to as "RADAR assessment" hereafter) for issuers that are not rated by R&I.

[Source: R&I, from R&I and FTRI data]

Exhibit 3: Credit assessment distribution of issuers within the scope of the default rate study (end-March, 2013)
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us to illustrate clearly and objectively for the first time, that the BBB default rate falls in between 
those of A and BB. 
 Turning to the absolute level of defaults, the 5-year cumulative default rates for the 
BB-equivalent and B-equivalent categories are 5.75% and 13.99%, respectively. These levels are 
more or less in line with the global statistics issued by credit rating agencies in the U.S., where the 
high-yield market boasts a long history. According to these studies, the cumulative default rate is 
roughly 7-8% for the BB rating category, and roughly 20% for the B rating category.  

 
Next, in approaching the data from a practical point of view, we break the average default rate 

down into the default rate for each observed year. This allows us to understand that the default 
rate of a certain credit assessment category can change over time in line with the economic 
environment.  

To observe the changes by year, we look at the cumulative default rate for the BBB-equivalent 
rating category for each cohort. First, companies that are rated BBB or equivalent are grouped by 
the fiscal year in which tracking commenced on the company. Each group is a cohort; e.g. the 2007 
cohort would include the 526 companies that were BBB-equivalent as of the end of March 2007. 
Exhibit 5 illustrates the results for each cohort after 5 years.  
 If we look at the 5-year cumulative default rate by cohort in Exhibit 5, we find that the 
cumulative default rates for the 2001, 2006, 2007, 2008 and 2009 cohorts exceed the average of 
1.08% shown in Exhibit 4. Meanwhile, the cumulative default rates for the other eight cohorts are 
below average. This shows that default rates for the BBB-equivalent category can vary depending 
on the economic environment during the observation period, and other factors; in other words, no 
single default rate can represent the BBB-equivalent category altogether.  
 
 

0.00% 0.00%
0.67%

1.08%

5.75%

13.99%

0.0%

10.0%

20.0%

AAA-equivalent AA-equivalent A-equivalent BBB-equivalent BB-equivalent B-equivalent

Observation period: fiscal years 2001 through 2013

R&I-rated issuer and listed companies with interest-bearing debt of JPY10bn or more

・ “Equivalent” as it pertains to credit assessments means, for example: issuers rated BBB by R&I, and listed companies with interest-
bearing debt outstanding of JPY10bn or more with a RADAR assessment of bbb, are “BBB-equivalent”. 

[Source: R&I, from R&I and FTRI data]

Exhibit 4: Average cumulative default rate (5-year)
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Risk-return analysis using default rates 
 Next, we estimate the annual investment gains/ losses on bonds rated BBB or equivalent, using 
the cumulative default rates by cohort for the expanded universe of BBB-equivalent issuers.  
 Bond spreads for the purpose of the calculation are derived from secondary market prices on 
bonds rated BBB by R&I, by taking the average of the month-end price for each fiscal year. 
Historical swap spreads are as shown in Exhibit 6. 
  

0%

1%

2%

3%

1 2 3 4 5
years

2013 cohort 2012 cohort
2011 cohort 2010 cohort
2009 cohort 2008 cohort
2007 cohort 2006 cohort
2005 cohort 2004 cohort
2003 cohort 2002 cohort
2001 cohort

・ “BBB-equivalent” includes issuers rated BBB by R&I, and listed companies with interest-bearing debt outstanding of JPY10bn or more 
with a RADAR assessment of bbb. 
・ A cohort is a group of companies for which default rates are tracked. For example, 2001 cohort is a group of companies that were BBB-
equivalent on March 31, 2001.

[Source: R&I, from R&I and FTRI data]

Exhibit 5: 5-year cumulative default rates for the BBB-equivalent category
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2002/4 2003/4 2004/4 2005/4 2006/4 2007/4 2008/4 2009/4 2010/4 2011/4 2012/4 2013/4 2014/4

Price at end of month

Fiscal-year average of the

month-end price

Swap spreads for corporate bonds (with remaining maturities of 2.5-7.5 years and excluding subordinated bonds) issued by companies 
rated BBB by R&I are tracked on the last business day of each month (note that, the average spread is used when an issuer has multiple 
bonds outstanding that meet the aforementioned criteria). The data plotted are median values.

[Source: R&I, from data compiled by QUICK based on JSDA’s Reference Statistical Prices for Bond Transactions]

Exhibit 6: Historical swap spreads for bonds rated BBB by R&I
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 We assume a 10% recovery for the fiscal year when the default occurs. As reference, recent 
examples of recovery rates (final price) on CDS transactions involving credit events on Japanese 
corporates include JAL (20%) and Elpida Memory (21%). We know that the recovery rates on the 
companies’ corporate bonds were lower. Still, we believe that 10% is a slightly conservative 
assumption.  
 Exhibit 7 illustrates a sample calculation based on the above assumptions. Here we assume 
investing evenly in the 2003 cohort of 408 BBB-equivalent issuers over a 5-year horizon, from 
end-March 2003. A spread of 1.22% is applied, based on the market average in fiscal year 2002. 
Similarly, we assume investing evenly in the 2004 cohort of 449 issuers over a 5-year horizon 
beginning end-March 2004, and apply a spread of 0.61% using the average in fiscal year 2003. In 
this way, we assume that a 5-year investment is made every year. The calculation derives a net 
interest income (NII) of 0.33%, default rate of 0.62%, and loss rate of 0.56% for fiscal year 2008. In 
this example, the loss rate exceeds NII by 0.21%.  
 

  
 
 Historical investment gain/loss by fiscal year is shown in Exhibit 8. The only year that gains 
exceeded 1% is fiscal year 2003, when no defaults were recorded and spreads had not reached their 
tightest levels. Investment gains fall short of 1% in all of the other years. Final returns also 
depend on the cost of investment; if we assume a cost ratio of 0.5%, fiscal years 2006 through 2010 
would have resulted in investment losses. In any case, analysis based on our assumption regarding 
market spreads and recovery rates shows that BBB-rated bonds have generated insufficient 
returns. Our analysis could be a starting point in determining the level of return that is 
commensurate with the credit risk associated with BBB-rated bonds.  
 

【Investment return calculation for fiscal year 2008】

NII: 0.33%

Default rate: 0.62%

Loss rate: 0.62%×(1-10%)= 0.56%

Gain/loss: 0.33% - 0.56% = - 0.21%

・
・
・

Held to maturity (5 years)

2003 Cohort
Spreadﾞ: 1.22%

2004 Cohort
Spread: 0.61%

2008 Cohort
Spread: 0.33%

2009 Cohort
Spread: 0.75%

Exhibit 7: Illustration of risk-return analysis using default rates and historical spread information
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 Cumulative default rates by cohort for the BB-equivalent category are shown in Exhibit 9. The 
5-year cumulative default rate is lowest for the 2003 cohort, at 2.97%, and highest for the 2008 
cohort, at 11.44%. Default rates vary by observation period, as was the case with the 
BBB-equivalent category.  

  
  

 .

-1.0%

-0.5%

0.0%

0.5%

1.0%

1.5%

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fiscal year

NII Loss rate Gain/loss（NII-Loss rate）

・ “BBB-equivalent” includes issuers rated BBB by R&I, and listed companies with interest-bearing debt outstanding of JPY10bn or more 
with a RADAR assessment of bbb. 
・ Loss rates are calculated assuming 10% recovery.

[Source: R&I, from R&I and FTRI data]

Exhibit 8: Return on a portfolio of 5-year bonds rated BBB-equivalent held to maturity
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1 2 3 4 5
years
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2005 cohort 2004 cohort
2003 cohort 2002 cohort
2001 cohort

Exhibit 9: 5-year cumulative default rates for the BB-equivalent category

・ “BB-equivalent” includes issuers rated BB by R&I, and listed companies with interest-bearing debt outstanding of JPY10bn or more with 
a RADAR assessment of bb. 
・ A cohort is a group of companies for which default rates are tracked. For example, 2001 cohort is a group of companies that were BB-
equivalent on March 31, 2001.

[Source: R&I, from R&I and FTRI data]
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Market data on BB-equivalent issuers is scarce. Therefore, in estimating the loss rate, we follow 

the same methodology that we used to analyze the BBB-equivalent category. When we compare the 
loss rates for BB and BBB, little difference is observed in fiscal years 2005 and 2006, but the gap 
widens to 2.31% in fiscal year 2008. It should also be noted that the ratings-based U.S. corporate 
bond price indices for BB and BBB indicate a gap that is more or less the same as that observed in 
Japan for the respective observation period.   

We believe that the above credit rating assessment performance analysis provides an objective 
measure of the gap that exists between the BBB and BB rating categories.  
 
Conclusion: Stimulating the corporate bond market using credit assessment 

performance data 
An objective measure of the gap between BBB and BB based on credit assessment performance 

will allow investors to develop a benchmark for the relative pricing of BBB-rated bonds. As a result, 
we should expect to see more investors in the BBB space, and activity in the corporate bond 
market should pick up as a whole.  

Moreover, investments in bonds rated BB or lower warrant greater caution regarding default 
risk. As such, in order to establish a high-yield market, there is a need to further promote the 
development of infrastructure for corporate bonds. Specifically, this would include infrastructure 
to provide pricing information to enhance disclosure of information on covenants and to improve 
corporate bond administration/ management (as discussed by the Japan Securities Dealers 
Association’s Study Group to Vitalize the Corporate Bond Market). In this context, investors need 
an objective measure regarding investment returns as it compares to the associated level of credit 
risk. The market also needs to develop an investor base with such risk appetite. Only when these 
conditions are met will Japanese investors abandon their existing criteria targeting bonds rated 
BBB or higher, and will Japan be able to develop a high-yield market that new issuers with lower 
credit quality can tap for funding.  

Lastly, in the context of developing of a high-yield market, there may be a need to develop a new 
benchmark for held-to-maturity bonds. R&I intends to contribute by providing information on 
default rates needed to develop such benchmark.  

-1.0%

0.0%

1.0%

2.0%

3.0%

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Fiscal year

BBB-equivalent
BB-equivalent
Gap (BB-equivalent minus BBB-equivalent)
Gap observed in the U.S. corporate bond market (BB-equivalent minus BBB-equivalent)

・ BBB-equivalent/ BB-equivalent refers to issuers rated BBB/BB by R&I, and listed companies with interest-bearing debt outstanding of 
JPY10bn or more with a RADAR assessment of bbb/bb.
・ Loss rates are calculated assuming 10% recovery.
・ The gap observed in the U.S. corporate bond market represents the difference between the fiscal-year average of the daily data on BBB 
and BB corporate bond spreads. 

[Source: R&I, from FTRI and Bloomberg data]

Exhibit 10: Comparison of loss rates for the BBB and BB-equivalent categories
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Appendix 1: Description of the RADAR credit rating estimation model 
 
Outline of the RADAR model 

 “RADAR” is a quantitative model developed by R&I-affiliated Financial Technology 
Research Institute, Inc. (FTRI) that estimates R&I issuer ratings based on financial information. 
The model is highly consistent with R&I issuer ratings. Data is updated on an annual basis in 
order to verify model performance, to adjust output levels, to change the weight of each variable, 
and to replace such variables as necessary. Adjustments are also made to reflect changes to 
accounting standards in line with revisions to the Companies Act and the adoption of IFRS rules.   

To illustrate the consistency of the RADAR model, we show the relationship between R&I issuer 
ratings and RADAR assessments in Exhibit 11. 98.55% of RADAR assessments are within one 
category of the corresponding R&I issuer rating.  
 
Exhibit 11: Relationship between R&I issuer ratings and RADAR assessments (total for 2001-2014) 

・R&I issuer ratings are as of end March of each year. 

・RADAR assessments are calculated based on the latest RADAR model and financial data available as of the end of March for 

each year. 

[Source; R&I, from R&I and FTRI data] 

 
Understanding the relationship between R&I credit ratings and RADAR assessments in view of 

calculating cumulative default rates 
The RADAR credit rating estimation model has proved to be highly consistent with R&I issuer 

ratings. Having said that, R&I issuer ratings are centered on fundamental credit analysis, while 
RADAR assessments are based on financial information; hence, they are not identical. Below we 
look at the relationship between R&I ratings and RADAR assessments in light of the topic of this 
report focused on calculating cumulative default rates. 
 Exhibit 12 illustrates (1) the average cumulative default rate by R&I rating and (2) the average 
cumulative default rate by RADAR assessment, for issuers that have both a R&I rating and a 
RADAR assessment. We observe that the average cumulative default rate for each RADAR 
assessment exceeds that for the corresponding R&I rating. It should be noted, however, that the 
confidence intervals overlap for the most part. We therefore believe it reasonable to assume a 
RADAR assessment for issuers that are not rated by R&I for the purpose of calculating cumulative 
default rates for each credit assessment category.   

AAA AA A BBB BB B CCC below Total ±1　Category
aaa 28.30% 71.70% 106 100.00%
aa 2.96% 79.28% 17.65% 0.11% 912 99.89%
a 9.04% 75.83% 14.49% 0.65% 3,099 99.35%

bbb 0.18% 20.88% 74.48% 4.14% 0.23% 0.09% 2,222 99.50%
bb 0.45% 0.45% 58.64% 37.27% 2.73% 0.45% 220 98.64%
b 1.23% 29.63% 48.77% 18.52% 1.85% 162 69.14%

CCC below 35.29% 29.41% 35.29% 17 35.29%

All 98.55%

R&I issuer rating
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Exhibit 12: Average cumulative default rate (5-year)

・The bar represents the average cumulative default rate, and the black line represents the confidence interval (95% confidence level).
・The confidence interval was calculated using log-minus-log transformation.

[Source: R&I, from R&I and FTRI data]

Observation period: fiscal years 2001 through 2013

Companies with both R&I issuer ratings and RADAR assessments
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Appendix 2: Method of analysis  
 
Scope of study 

The scope of the study includes companies rated by R&I (‘”R&I-rated companies”), including 
Japanese corporations, government agencies and J-REITs, as well as listed domestic companies 
with outstanding interest-bearing debt of JPY10bn or more at the end of the fiscal period 
(“supplementary companies”).  

“R&I-rated companies” exclude life insurance companies, for which R&I focuses on rating the 
insurance claims paying ability. “Supplementary companies” include industrial corporations 
(excluding banks, securities brokers, and insurance companies) and J-REITs. 
 

Observation period 

 The observation period is the 13 years between fiscal year 2001 and 2013. The data is compiled 
on a fiscal-year basis, with the base date being March 31 for each year.  
 

Ratings and credit assessment  

R&I issuer ratings are used for the purpose of the study. R&I long-term issue ratings are 
assigned based on the probability of issuer bankruptcy or default (default risk), and the loss 
probability at default (recovery risk). R&I’s rating analysis focuses on default risk, and addresses 
the ability of an issuer to repay all of its financial obligations. The credit rating assigned at this 
level is the “issuer rating”1, which is the basis for the calculation of default rates and the rating 
migration matrix.  
 Credit assessments for the “supplementary companies” are derived using “RADAR”, a credit 
rating estimation model developed by R&I-affiliated Financial Technology Research Institute, Inc. 
(FTRI). The latest RADAR model and financial information available at the end of March each 
year is used to calculate the RADAR assessments for the purpose of this survey.  
 

Definition of default 

In this study, the following events are defined as “default”. As a general rule, facts are confirmed 
from press reports in national newspapers, the brief statement of financial results following the 
end of a fiscal period, or the fiscal year financial statements.  
 
(1) Legal bankruptcy 
(2) Failure to perform payment on a financial obligation 
(3) Petition for or implementation of restructuring measures on a financial obligation that is 
substantially disadvantageous to creditors.  
 

The definition of default takes into consideration a situation in which the pledge of the obligor to 
creditors concerning the issuer's financial obligations is not fulfilled. Legal bankruptcy means 
either the obligor itself or a third party petitions for application of the Bankruptcy Law or other 
bankruptcy statutes. Abandonment of claims, debt-equity swaps, reductions in interest rates and 
extensions of the principal or interest payment date, on the other hand, are regarded as 
restructuring of financial obligation. R&I may consider debt-to-equity swaps of obligations held by 
a holding company as a default of its subsidiary on a case-by-case basis.  

Of the above three events, whether (1) "legal bankruptcy" or (2) "failure to perform payment on a 
financial obligation" has occurred can be judged in a formulaic way based on objective information. 
Meanwhile, with respect to (3) "restructuring of a financial obligation", a mere formulaic judgment 
could result in diversion from reality. Therefore, the qualifier "substantially disadvantageous to 

1 “Issuer Rating” is R&I’s opinion on the issuer’s general capacity to fulfill its financial obligations. As a general 
rule, an issuer rating is assigned to all issuers.  
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creditors" has been added to allow for comprehensive judgment. To ensure objective judgment, R&I 
considers whether a given restructuring of a financial obligation is "substantially disadvantageous 
to creditors" based on the following: 
 
・ It can be judged that, without the given restructuring of a financial obligation, legal 

bankruptcy or failure to perform payment on a financial obligation is highly likely to occur in 
the not-so-distant future. (viewpoint of bankruptcy avoidance)  

・ It can be judged that creditors unwillingly accept the given restructuring of a financial 
obligation to support the obligor's rehabilitation or to avoid incurring further losses. (viewpoint 
of involuntariness)  

・ It can be judged that the economic value of the financial obligation after the given 
restructuring will fall below the value based on the original agreement and creditors will incur 
economic losses. (viewpoint of economic losses) 

 
Cohort survey 

R&I adopts the concept of “cohorts” to generate default rates and the rating transition matrix. A 
cohort is a group of issuers rated by R&I at a certain point in time. Specifically, for each year, all 
issuers with a credit rating as of April 1 are organized into a cohort for that respective year. In 
calculating default rates and the rating transition matrix, R&I tracks issuer rating changes and 
defaults that occur within each cohort.  

In order to track issuer rating changes and default events as accurately as possible, R&I adopts 
the methodology described below regarding succession and termination of inclusion in the survey 
for mergers and corporate divisions. 

To address successions, when an issuer merges or divides, R&I will determine which entity to 
include in future surveys based on the successor to the financial obligation. For mergers, the 
post-merger company that succeeds the obligations of the pre-merger entities will be surveyed. In 
cases of corporate division, R&I will decide which entity to include by focusing on the size of the 
obligations taken over by the successor companies. When a new enterprise group is formed 
through business reorganization, however, R&I will take the capital procurement structure of the 
group into consideration. For example, when a company creates a new holding company and the 
holding company becomes the main capital procurement entity, R&I will track the holding 
company regardless of the successor to the debt obligation. When the corporate character of Issuer 
A rated by R&I in a given year is extinguished through a merger in the following year, and the 
merger counterparty B is the surviving entity, Issuer A would be treated as "unrated" one year 
later without the application of the succession methodology. Based on the succession methodology, 
however, R&I applies the credit rating of merger counterparty B (if rated by R&I) as the rating of 
Issuer A after one year. If merger counterparty B defaults after four years, this will be reflected in 
the survey as a default of Issuer A after four years.  

When monitoring of default events becomes difficult, R&I will cease to include the issuer in the 
survey. This would include cases such as when sufficient information cannot be obtained on an 
entity that becomes a wholly-owned subsidiary of another operating company and is no longer 
rated. Another example would be when a corporate division results in several corporations 
succeeding to an obligation, and it becomes difficult to appropriately determine which entity to 
include in the survey. For the specific methodology used to terminate inclusion in the survey, 
please refer to the default rate calculation method described below. Note that there is no 
relationship between a decision to terminate inclusion in the survey and a decline in the 
creditworthiness of the entity.  
 
Default rate by cohort 

The time axis is divided into intervals of one year, and the one-year default rate is determined by 
dividing the number of issuers that defaulted in each period by the number of issuers at the 
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beginning of the period. The one-year non-default rate (survival rate) is then determined for each 
past period, by subtracting the one-year default rate from 1. Furthermore, the cumulative survival 
rate for multiple years is determined by multiplying the one-year survival rates. The cumulative 
default rate is calculated by subtracting the cumulative survival rate from 1. This is further 
explained by the mathematical expressions shown below. For the group of issuers with credit 
rating i belonging to cohort c, the one-year survival rate after t year(s) since the cohort was 
composed, S(c,i,t), is determined as shown below:  
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In the above expression, d(c,i,t) is the number of issuers rated i when the cohort was composed, 

and defaulted during the one-year period after t-1 year(s) since the cohort was composed. 
Meanwhile, u(c,i,t-1) is the number of issuers rated i when the cohort was composed, which still 
remain to be traced after t-1 year(s) since the cohort was composed (i.e., the number of issuers that 
had not defaulted and remain to be traced up to this period). Therefore S(c,i,t) represents the 
one-year survival rate (non-default rate) for cohort c, credit rating i, between t and t-1 years since 
the cohort was composed. The n-year(s) cumulative default rate D(c,i,n) for cohort c, credit rating i 
is then stipulated as follows:  

 

∏
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Average cumulative default rate 

The average cumulative default rate is calculated from the cohorts for the years starting in 2001 
up to the most recent year. The average cumulative default rate is determined by first calculating 
the average of the one-year survival rate of all cohorts weighted by the number of issuers at the 
beginning of each period. Next, the average cumulative survival rate is obtained by multiplying 
the average one-year survival rates. Finally, the average cumulative default rate is determined by 
subtracting this result from 1.  

For the issuer group belonging to cohort c with credit rating i, the average one-year survival rate 
S(i,t) is determined as follows: 
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Then, the n-year(s) average cumulative default rate D(i,n) for credit rating i is determined as 

follows: 
 

∏
=

−=
n

t

tiSniD
1

),(1),(
 

 
Note that the average cumulative default rate does not represent the default rate at any given 

time in the past.  
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Memo 
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This report is not the Credit Rating Business, but one of the Ancillary Businesses (businesses excluding 
Credit Rating Service but are ancillary to Credit Rating Activities) as set forth in Article 299, paragraph (1), 
item (xxviii) of the Cabinet Office Ordinance on Financial Instruments Business, etc. With respect to such 
business, relevant laws and regulations require measures to be implemented so that activities pertaining to 
such business would not unreasonably affect the Credit Rating Activities, as well as measures to prevent such 
business from being misperceived as the Credit Rating Business.  

Credit ratings are R&I's opinions on an issuer's general capacity to fulfill its financial obligations and the 
certainty of the fulfillment of its individual obligations as promised (creditworthiness) and are not statements of 
fact.  Further, R&I does not state its opinions about any risks other than credit risk, give advice regarding 
investment decisions or financial matters, or endorse the merits of any investment.  R&I does not undertake 
any independent verification of the accuracy or other aspects of the related information when issuing a credit 
rating and makes no related representations or warranties.  R&I is not liable in any way for any damage 
arising in relation to credit ratings (including amendment or withdrawal thereof).  As a general rule, R&I 
issues a credit rating for a fee paid by the issuer.  For details, please refer to 
http://www.r-i.co.jp/eng/policy/policy.html. 

Japanese is the official language of this material and if there are any inconsistencies or discrepancies between 
the information written in Japanese and the information written in languages other than Japanese the 
information written in Japanese will take precedence. 
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