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・ No defaults occurred for Japanese corporates that had R&I's credit 
ratings at the beginning of FY2019. The single year default rate for the 
BBB category or higher remained at 0% for the 10th consecutive year 
since FY2010, suggesting that defaults still seldom occurred. 

・ As regards the relationship between credit ratings and defaults, the 
study results continued to show that a high credit rating corresponds 
to a low default rate, and that the lower the level of the credit rating, 
the higher the default rate. 

・ Of the 595 companies for which credit ratings at the beginning and end 
of FY2019 can be compared, 60 companies experienced rating 
changes. The rate of 10.1% is slightly lower than the average rate for 
the past 42 years. 

・ Of the companies that experienced rating changes, 52 were upgraded 
and 8 were downgraded, with upgrades exceeding downgrades by 44. 
Upgrades outnumbered downgrades for the seventh consecutive year 
since FY2013. As in the previous fiscal year, upward rating transitions 
were noticeable. Note that the study results reflect little impact from 
the novel coronavirus outbreak. 

・ R&I started to verify the accuracy of its credit ratings in discriminating 
defaulters. Verification based on the cumulative accuracy profile curve 
and the accuracy ratio showed that R&I's credit ratings were effectively 
functioning as a yardstick for discriminating defaulters. 
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This report outlines the results of a study of default rates and rating transitions pertaining to R&I 
credit ratings. The following data from the study results have been compiled in the "Data Tables" 
posted on R&I's website on the same day as this report. 
(https://www.r-i.co.jp/en/rating/data/defaults.html) 
・ List of Defaulters 
・ Default Rates by Cohort (By Rating Category; Cumulative Years: 1 to 10 Years) 
・ Average Cumulative Default Rates (By Rating Category; Cumulative Years: 1 to 10 Years) 
・ Rating Transition Matrix (By Rating Category) 
・ Rating Transition Matrix (By Rating Notch) 
 
R&I sells the long-term rating transition statistical data by industry based on this study 
methodology as "R&I Rating Transition Statistics" (RTS). 
For inquiries concerning provision of the data, please contact the Sales Department of R&I's 
Sales and Marketing Division at +81-(0)3-6273-7509. 
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Introduction 
 

This report has been prepared to promote greater understanding of the relationship between R&I credit 
ratings and defaults and outlines the results of a study of default events and rating transitions pertaining to 
1,543 Japanese firms for which R&I has assigned a credit rating. This year's report is the 24th review in the 
series, which R&I has conducted annually since 1997. The conclusion that can be drawn from the study 
results is that a high R&I credit rating corresponds to a low default rate, and that the lower the level of the 
credit rating, the higher the default rate. 

Each year R&I extends the study period by one year and updates the study results, using April 1, 1978 
as the starting point. Default rates and rating transition matrices reflect the results of the follow-up study on 
ratings and the occurrence of default events each year for the firms to which a credit rating had been assigned 
at the beginning of at least one fiscal year, covering 42 years from FY1978 through FY2019. 

The follow-up study methodology is based on the characteristics of Japan's bond market, which is 
comprised of issuers that have comparatively high credit ratings. In the past, when the creditworthiness of a 
firm that had obtained a credit rating from R&I had declined and refinancing of its bonds through new bond 
issuance had become difficult, the credit rating of the firm was frequently withdrawn when the bonds were 
redeemed. As a result, compared with Europe and the U.S., remarkably few issuers to whom a credit rating 
has been assigned experienced a default. Because of this consideration, R&I continues the follow-up study 
of default events at previous rated issuers even after credit ratings have been withdrawn. The study 
methodology is explained in detail in the Study Methodology section. 

R&I has not made any changes to its follow-up study methodology since the previous report. 
 
 
Default Rates 
 
Defaults in Recent Years 

Exhibit 1 shows the change in the number of defaults since FY1978. In the aftermath of the financial 
crisis that erupted from the subprime loan problem in the U.S. in 2007, there were four defaults in FY2008, 
followed by an increase to seven in FY2009. The number of defaults declined in the following year, and in 
FY2011 it fell to zero for the first time in 18 years, since FY1993. While FY2012 saw two defaults and there 
were one and two defaults in FY2014 and FY2015, respectively, no default occurred in FY2016 and FY2017. 
There was one default in FY2018, but the number returned to zero in FY2019. Defaults continued to be low. 
 
Exhibit 1  Number of Defaults (By Default Event) 

 
- Recession phase shows that the economy was in "recession" at the beginning of a given fiscal year. 
[Source: Prepared by R&I from R&I Rating Transition Statistics (RTS) and the Reference Dates of Business Cycle available on the Cabinet Office website] 
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The percentage of defaulters to the number of entities to which a rating had been assigned at the 
beginning of each fiscal year (i.e., single year default rate) had been 0% for five consecutive years from 
FY2010. The single year default rate exceeded 0% in FY2015, but has been 0% since FY2016 (Exhibit 2). 
The change in the single year default rates is shown in Exhibit 3, separately for ratings of the BBB category 
or higher and ratings of the BB category or lower. The single year default rate for the BBB category or higher 
remained at 0% for the 10th consecutive year since FY2010, suggesting that defaults still seldom occurred. 
 
Exhibit 2  Default Rates of Rated Entities (Unit: %) 

 
- Recession phase shows that the economy was in "recession" at the beginning of a given fiscal year. 

[Source: Prepared by R&I from RTS and the Reference Dates of Business Cycle available on the Cabinet Office website] 

 
Exhibit 3  Default Rates of Rated Entities (BBB Category or Higher, BB Category or Lower) (Unit: %) 
 

 
- Recession phase shows that the economy was in "recession" at the beginning of a given fiscal year. 

[Source: Prepared by R&I from RTS and the Reference Dates of Business Cycle available on the Cabinet Office website] 
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Relationship between Credit Ratings and Defaults 
As mentioned above, the frequency of defaults in Japan's bond market is small. Accordingly, to verify 

the relationship between credit ratings and defaults, the cumulative default rates must be examined beyond 
the periods when the issuers had credit ratings, by conducting the follow-up study even after the credit ratings 
have been withdrawn. In addition, because the default rates by rating vary as a result of the economic 
environment at each point in time, the long-term averages of the cumulative default rates must be calculated 
as well. Exhibit 4 shows the cumulative default rates by rating, averaged for 42 years from FY1978. A 
relationship in which a high credit rating corresponds to a low default rate, and the lower the credit rating the 
higher the default rate, can be verified from this exhibit. 
 
Exhibit 4  Average Cumulative Default Rates (5 Years) (Unit: %) 

 
- The measurement period for calculating the average is FY1978-FY2019. 

[Source: Prepared by R&I from RTS] 

 
 
Credit Rating Transitions 
 
Trend of Rating Transitions 

By taking a look at the time series of the percentage of the number of firms that experienced a rating 
change (percentage of ratings changed) (Exhibit 5) for firms whose credit ratings at the beginning and end of 
a fiscal year can be compared, we can see that rating changes occurred in each fiscal year from FY1978, 
and that the percentage of ratings changed fluctuated. 

We can discern that the highest percentage of ratings changed was recorded in FY1998, when a slump 
in the economic growth rate overlapped the financial crisis and over one-third of all firms received a rating 
change. The 20-year period from the bubble economy through the Lehman recession, encompassing the 10 
years before and after FY1998, was a time of relatively substantial rating volatility. Subsequently, the 
percentage of ratings changed exhibited a downward trend, particularly from FY2013, but has returned to 
nearly the long-term average since FY2018. 

Further, we separated firms that had a rating change into those upgraded and those downgraded, and 
divided each count by the number of firms whose ratings at the beginning and end of a fiscal year can be 
compared. The results are shown as the percentages of ratings upgraded and downgraded in Exhibit 6. The 
percentage of ratings downgraded is indicated by a negative value, and the difference between the 
percentage of ratings upgraded and the percentage of ratings downgraded (a negative value when there were 
more downgrades) is shown as the direction of the rating changes by means of a line graph. In general, 
downgrades are concentrated in recession phases, and upgrades are more frequent in periods of economic 
expansion. Looking at the movements in recent years, the difference between the percentages of upgrades 
and downgrades has been in the positive territory for seven consecutive years since FY2013. Until FY2017, 
this was attributable to the percentage of ratings downgraded that remained at a low level, rather than there 
being material upgrade movements. Since FY2018, however, an increase in the number of upgrades has 
driven a noticeable upward trend in rating transitions. Note that the study results for FY2019 reflect little 
impact from the novel coronavirus outbreak. 
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Exhibit 5  Percentage of Ratings Changed (Single Year) 

 
- Recession phase shows that the economy was in "recession" at the beginning of a given fiscal year. 
- Rating changes include defaults. 

[Source: Prepared by R&I from RTS and the Reference Dates of Business Cycle available on the Cabinet Office website] 
 
 
Exhibit 6  Percentages of Ratings Upgraded and Downgraded (Single Year) 

 
- Recession phase shows that the economy was in "recession" at the beginning of a given fiscal year. 
- Downgrades include defaults. 

[Source: Prepared by R&I from RTS and the Reference Dates of Business Cycle available on the Cabinet Office website] 
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Exhibit 7 shows the contribution by industry to the percentage of ratings upgraded and the percentage 
of ratings downgraded in FY2019. The chart illustrating the net contribution, which is calculated by subtracting 
the contribution to the percentage of ratings downgraded from the contribution to the percentage of ratings 
upgraded, indicates that finance & insurance and manufacturing were the largest and second-largest 
contributors, respectively, to the upward rating transitions. As can be seen from the chart that shows the 
contribution to the percentage of ratings upgraded and the percentage of ratings downgraded separately 
without netting them out, manufacturing was the largest contributor to both of these percentages. On the other 
hand, retail was the only industry that made a net contribution to the downward rating transitions. 
 
Exhibit 7  Contribution by Industry (FY2019) 

 
[Source: Prepared by R&I from RTS] 
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Rating Transition Matrix 
Exhibit 8 shows rating transitions of the 2019 cohort by rating category as a rating transition matrix, 

whereas Exhibit 9 shows the average rating transition matrix, a sample weighted average of one-year rating 
transition matrices by rating category from the 1978 cohort to the 2019 cohort. The average rating transition 
matrix is considered to indicate average rating transitions that reflect less influence from the economic 
environment and the number of samples. 

Comparing Exhibit 8 with Exhibit 9 highlights the fact that, as a characteristic of the 2019 cohort, there 
were no downgrades across a rating category. For one-year rating transition matrices, this was the first time 
there were no downgrades across a rating category during the study period. Among the upgrades, there were 
more from the BBB category to the A category than usual. The upgrades of Toyota Motor Corp. and Toyota 
Finance Corp. were the first rating transitions from the AA category to AAA in 12 years since the 2007 cohort. 
This was the first time in nine years since the 2010 cohort to have entities rated AAA at the end of the fiscal 
year. 

By looking at Exhibit 9, we can see an average trend of rating transition matrices that the percentage of 
ratings maintained is high and the rating transitions during a year generally remain within adjacent rating 
categories. Furthermore, rating changes over two categories occur with extremely small frequency. While the 
ratings upgraded from the B category to the BBB category represented a somewhat high 1.4%, the rating 
transitions in categories with a large number of samples were 0.2% or lower. Accordingly, we can confirm the 
high stability of the ratings. 

 
Exhibit 8  Rating Transition Matrix (1 Year, 2019 Cohort) (Unit: %) 

 Rating at end of fiscal year  

Default 

 

Sample AAA AA A BBB BB B CCC-C 
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AAA          
AA 1.4 98.6       145 

A  1.8 98.2      341 
BBB   8.6 91.4     105 

BB     100.0    4 
B          

CCC-C          
 
- Samples are the number of issuers after excluding from the number of samples at the beginning of the measurement period the issuers whose ratings had 

been withdrawn by fiscal year-end. 
 [Source: Prepared by R&I from RTS] 

 
Exhibit 9  Average Rating Transition Matrix (1 Year, 1978 Cohort - 2019 Cohort) (Unit: %) 

 Rating at end of fiscal year  

Default 

 

Sample AAA AA A BBB BB B CCC-C 
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AAA 91.0 9.0       764 
AA 0.7 94.9 4.3 0.0     4,056 

A 0.0 1.7 95.2 3.0 0.1   0.0 9,506 
BBB  0.0 4.1 93.3 2.4 0.1  0.1 7,969 

BB   0.2 8.1 86.5 2.5 0.1 2.4 824 
B    1.4 10.8 75.5 0.7 11.5 139 

CCC-C      8.5 85.1 6.4 47 
 
- Samples are the number of issuers after excluding from the number of samples at the beginning of the measurement period the issuers whose ratings had 

been withdrawn by fiscal year-end. 
 [Source: Prepared by R&I from RTS] 
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Rating Accuracy Metrics 
 
Rating Path to Default 

Exhibit 10 shows the rating paths to default. The ratings corresponding to the median value at each 
point in time are shown, after the numbers of years until the occurrence of default are aligned. To confirm 
recent performances, in addition to the results for cohorts since 1978 the results for cohorts since 2000 also 
are posted. 

The graph shows how the ratings decline as default nears. For the cohorts since 1978, the rating is 
BBB- until five years prior to default, but for the cohorts since 2000, the rating level for 10 years or more prior 
to default is BB+ or lower, a level generally considered speculative for investment. The downgrade to BB 
occurred two years before default for the cohorts since 1978, and three years before default for the cohorts 
since 2000, and the ratings were downgraded to BB- one year prior to default for both. Note that the graph 
shows the typical rating paths to default, while the rating path observed for each individual defaulter may 
differ. 
 
Exhibit 10  Rating Paths to Default 

 
[Source: Prepared by R&I from RTS] 

 
 
CAP Curves and AR Values 

Although the rating paths to default were confirmed, ratings will cease to be effective as a yardstick for 
discriminating defaulters if low ratings are assigned to many nondefaulters as well. To verify the degree to 
which R&I was able to discriminate only defaulters from among all rated entities by assigning relatively low 
ratings, verification from another point of view is required. R&I calculated the cumulative accuracy profile 
(CAP) curve and accuracy ratio (AR) value to evaluate the default discriminatory power of its ratings. To 
confirm recent performances, in addition to the results for cohorts since 1978 the results for cohorts since 
2000 also are posted. 

Exhibit 11 shows CAP curves for the default observation period of three years. Comparing the cohorts 
since 1978 with the cohorts since 2000, the curve for the cohorts since 2000 bows more toward the upper-
left corner, indicating defaulters have been discriminated by lower ratings. The defaulters included in the BB+ 
or lower sample were about 60% of all defaulters in the graph since 1978, and about 65% of all defaulters in 
the graph since 2000. 
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Exhibit 12 shows the default discriminatory power of the ratings, when evaluated using the AR value. 
The results for the default observation periods of one year, three years and five years are provided. 
Comparing the cohorts since 1978 with the cohorts since 2000, the default discriminatory power is higher for 
the cohorts since 2000, with the difference being especially greater as the default observation period is 
lengthened. The difference in default discriminatory power between the cohorts since 1978 and those since 
2000 is affected by financial institution defaults in the 1990s. 

 
Exhibit 11  CAP Curves (Default Observation Period: 3 Years) 

 
[Source: Prepared by R&I from RTS] 

 
Exhibit 12  AR Values 

 
[Source: Prepared by R&I from RTS] 
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Study Methodology 
 
Samples 

This study covers Issuer Ratings for corporations, government agencies and J-REITs domiciled in Japan 
to which R&I assigned a credit rating. Corporations include financial institutions and school corporations. Life 
insurance companies are excluded because ratings assigned to them are mostly Insurance Claims Paying 
Abilities. 
 
Credit Ratings 

The credit ratings used for this study are Issuer Ratings. When assigning a credit rating to individual 
obligations, R&I first evaluates the default risk, i.e., the probability of the issuer defaulting by, for example, 
going bankrupt, and then, evaluates the recovery risk, i.e., the probability of losses in the event of default, 
among others, and incorporates the outcome in the rating. The analysis of the issuer's default risk forms the 
base of the assessment and determines the issuer's general capacity to fulfill all of its financial obligations. 
This credit rating, called an Issuer Rating1, is used for calculations of default rates and rating transition 
matrices. 

For the fiscal years through March 31, 1998, the calculation uses credit ratings issued by the Japan 
Bond Research Institute (JBRI) and Nippon Investors Services (NIS), the two companies that merged to form 
R&I. It also includes publicly announced trial ratings assigned prior to these two companies' commencement 
of business ratings. In instances when there are credit ratings from both JBRI and NIS, the lower of the two 
credit ratings is used. 
 
Definition of Default 

In this study, the following events are defined as a default. As a rule, the 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 of a financial obligation 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-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. With 
respect to "restructuring of a financial obligation" in (3), on the other hand, a mere formulaic judgment could 
result in diversion from reality. Therefore the qualifier "substantially disadvantageous to creditors" was added 
to enable comprehensive judgment. To ensure the objectivity of judgment, R&I considers whether a given 
restructuring of a financial obligation is "substantially disadvantageous to creditors" from the following points 
of view: 
 
・ 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 

                                                   
1 An Issuer Rating is R&I's opinion on an issuer's general capacity to fulfill its financial obligations and is, in principle, 
assigned to all issuers. 
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economic losses) 
 
Cohort-based Study 

In the process of preparing default rates and rating transition matrices, R&I adopted the concept of 
cohorts for both measures. Each cohort is a group composed of issuers for which R&I had issued a credit 
rating at a certain point in time. Specifically, for each year, all of the issuers that had a credit rating on April 1 
were organized into a cohort for that respective year. To calculate default rates and rating transition matrices, 
R&I studied the changes in Issuer Ratings and occurrences of default within a cohort for each year passed. 

To understand the study target firms and the occurrence of default events as accurately as possible 
when changes such as corporate mergers and divisions have taken place, R&I implemented the following 
changes to address succession and termination of inclusion in the study. 

To address successions, when an issuer merges or divides R&I will determine which firm to include in 
its study according to how the financial obligation is assumed. For mergers, the post-merger firm will be 
studied because the post-merger firm will succeed to the obligations of the pre-merger firms. In cases of 
corporate division, R&I will decide which corporation to include by focusing on the size of the obligations taken 
over by the successor entities. When a new enterprise group is formed through business reorganization, 
however, R&I will make its decision by considering the capital procurement structure of the group. For 
example, when a certain firm establishes a new holding company and the holding company becomes the 
main capital procurement entity, R&I will follow the holding company regardless of which firm succeeds to the 
debt obligation. When the corporate character of Issuer A that had a credit rating in a given year is 
extinguished through a merger in the following year and the merger counterparty B is the surviving entity, the 
Issuer A would be treated as "unrated" one year later without the application of the succession methodology. 
By applying the succession methodology, R&I treats the credit rating of merger counterparty B (if a credit 
rating has been assigned) as the credit rating of Issuer A after one year. If merger counterparty B defaults 
after four years, this will be totaled in the statistics as a default by Issuer A after four years. 

When monitoring the occurrence of a default becomes difficult, R&I will cease including the issuer in the 
statistics. When a firm that no longer has a credit rating becomes a wholly-owned subsidiary of another 
operating company and sufficient information can no longer be obtained, or when several corporations 
succeed to an obligation in the case of a corporate division and it becomes difficult to determine adequately 
which firm to include in the study as the successor, R&I will no longer track the firm. For the specific 
methodology used to terminate inclusion in the study, please refer to the Default Rate by Cohort explained 
below. Note that there is no relationship between a decision to terminate inclusion in the statistics and a 
decline in the creditworthiness of the firm. 

Such rating transition statistical data based on the follow-up study are compiled in the "R&I Rating 
Transition Statistics" (RTS). 
 
Default Rate by Cohort 

The default rate by cohort shows what percentage of issuers composing a cohort has defaulted after a 
certain period of elapsed time. The elapsed time is divided into intervals of one year, and the interval default 
rate is determined by dividing the number of issuers that have defaulted in each interval by the number of 
issuers at the beginning of each interval. The interval survival rate (rate of issuers that did not default during 
the interval) is then determined for each interval by subtracting the interval default rate from 1. In addition, in 
sequence from the first year, the survival rate spanning multiple years is determined by multiplying the interval 
survival rates. The cumulative default rate spanning multiple years is determined by subtracting the survival 
rate for the number of years in question from 1. This can be expressed as an equation as explained below. 

For the group of issuers with credit rating i belonging to cohort c, the interval survival rate after t year(s) 
S(c,i,t) can be expressed by the equation shown below. 
 

 
 

In this expression, u(c,i,t-1) is the number of issuers having credit rating i when the cohort was 
composed that had not defaulted and whose inclusion in the study had not been terminated after t-1 year(s), 
and d(c,i,t) is the number of those issuers that had defaulted during the one-year period after t-1 year(s). 

Using the interval survival rate, the n year cumulative default rate D(c,i,n) for cohort c, credit rating i can 
be expressed by the following equation. 
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Average Cumulative Default Rate 

The average cumulative default rate is the average default rate calculated from the cohorts from 1978 
to the most recent year. The average cumulative default rate is determined by first calculating the average 
interval survival rate from the interval survival rates for all cohorts in each elapsed year, weighted by the 
corresponding number of issuers being traced. Next, the average survival rate spanning several years is 
determined by multiplying the successive average interval survival rates from the first year. The average 
cumulative default rate spanning several years is determined by subtracting the survival rate for the relevant 
years from 1. This is shown by the following equation. 

For the issuer group with credit rating i belonging to cohort c, the average interval survival rate for year 
t S(i,t) can be shown by this equation. 
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Using the average interval survival rate, the n year average cumulative default rate D(i,n) for credit 

rating i can be expressed by the following equation. 
 

 
 

Users of this statistic must note carefully the fact this average cumulative default rate does not illustrate 
the default rate at any given time in the past. 
 
Rating Transition Matrix 

The rating transition matrix shows how credit ratings assigned to issuers composing a cohort changed 
after a certain period of elapsed time. The following exhibit shows how credit ratings on April 1, year c have 
changed on April 1 after n years. In the exhibit, the ratings arrayed in descending order in the left-hand column 
are the ratings as of April 1, year c, while the rating headings shown from left to right in the uppermost row 
are the ratings on April 1 after n years. For example, the exhibit indicates that of the issuers rated in the A 
category as of April 1, year c, a total of 200 firms2 continued to have their credit ratings after n years, and 
that changes in the credit ratings of these issuers resulted in 2.0% of the issuers being rated in the AA category, 
95.0% rated in the A category, 2.0% rated in the BBB category, 0.9% rated in the BB category and 0.1%3 in 
default. When issuers deemed to be in default have a credit rating assigned, such issuers are counted as an 
instance of default. For example, when an issuer categorized as an instance of default has a credit rating in 
the B category, the issuer is counted in the "Default" column and not in the "B" column. 
Exhibit  Rating Transition Matrix for Cohort c after n Years (Unit: %) 

                                                   
2 The numbers in the "Sample" column of the rating transition matrix are different from the "number of samples" in the 
exhibit showing default rates by cohort. The numbers in the "Sample" column of the rating transition matrix are the 
number of issuers to which a credit rating had been assigned on April 1, year c, excluding those issuers whose credit 
rating had been withdrawn by n years later. The number of samples in the exhibit showing default rates by cohort, on 
the other hand, is the number of issuers having a credit rating on April 1, year c. 
3 The numbers in the "Default" column of the rating transition matrix are different from the default rate by cohort for the 
same rating and same years elapsed. The numbers in the "Default" column of the rating transition matrix are numbers 
calculated by dividing the number of defaults that occurred during the period until after n years by the number of 
samples in the exhibit. The default rate by cohort, on the other hand, is a number that is calculated based on the 
interval survival rate. 
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The average rating transition matrix is a sample weighted average of the rating transition matrix by cohort. 
 
CAP Curves and AR Values 

The CAP curve and the AR value are used to evaluate how accurately the rating at a given point in time 
is able to discriminate between defaulters and nondefaulters after n years (when the default observation 
period is n years). 

The CAP curve is drawn by connecting the point sequence of a scatter plot, with the number of entities 
assigned ratings at a certain level or lower as a percentage of all rated entities (cumulative proportion of rated 
entities) drawn on the horizontal axis, and the number of defaulters included in the rated entities assigned 
ratings at a certain level or lower as a percentage of all defaulters (cumulative proportion of defaulters) drawn 
on the vertical axis. Because ratings at a certain level or lower will be assigned only to defaulters if a perfect 
prediction that fully separates defaulters and nondefaulters is feasible, the cumulative proportion of defaulters 
on the vertical axis will reach 100% when a cumulative proportion of rated entities up to the certain rating 
level or lower is set on the horizontal axis. On the other hand, if the default prediction is random, the CAP 
curve will be a diagonal line. 

When A is the area between the perfect CAP curve and the rating CAP curve, and B is the area between 
the rating CAP curve and the random CAP curve, the AR value is defined as B divided by (A+B), and the 
closer the resulting number is to 1, the higher the default discriminatory power of the ratings. 

The CAP curves and AR values in this report were calculated for all cohorts during the evaluation period 
(except for cohorts that cannot fulfill default observation periods), using the total number of samples and the 
total number of defaulters for each rating. 

 

 
 
 
 
 
 
 
 
 

n years AAA AA A BBB BB B CCC-C Default Sample
AAA 95.0 5.0 20
AA 1.0 94.0 4.0 1.0 100
A 2.0 95.0 2.0 0.9 0.1 200

BBB 1.0 96.0 2.8 0.2 300
BB 5.0 90.0 2.4 2.6 100
B 4.0 80.0 1.0 15.0 50

CCC-C 5.0 75.0 20.0 20
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Items to Note 
To promote understanding of the relationship between credit ratings and defaults, R&I might sometimes 

change the data, calculation methodology or computation method used as the basis for default rates and 
rating transition matrices. As a result of such changes, the past default rates and rating transition matrices 
using the most recent data might differ from those described in reports published in the past, even when their 
measurement starting years and elapsed years, among others, are the same. In such cases R&I does not 
retroactively update the content of the descriptions in the reports published in the past. The most recent report 
will describe data that reflects the changes mentioned above, spanning the entire measurement period. 
Therefore please read the most recent report when using the default rates and rating transition matrices. 
 
 
 

Unless specifically provided otherwise, all rights and interests (including copyrights, other intellectual property rights, and 
know-how) regarding this report, the content of this report or any other information included in this report belong to Rating and 
Investment Information, Inc. ("R&I"). None of the information, etc. may be used, in whole or in part, (including without limitation 
reproducing, amending, sending, distributing, transferring, lending, translating, or adapting the information), or stored for 
subsequent use without R&I's prior written permission. 

The information used when R&I creates this report is information that R&I has determined, at its own discretion, to be 
reliable. However, R&I does not undertake any independent verification of the accuracy or other aspects of that information. 
Therefore, R&I makes no representation or warranty, express or implied, as to the accuracy, timeliness, adequacy, completeness, 
merchantability, fitness for any particular purpose, or any other matter with respect to any such information. R&I is not responsible 
or liable in any way to any party, for all or any damage, loss, or expenses that an applicant or a reader of this report may incur in 
relation to, among others, the content or provision of this report, or the disclosure of this report to a third party by the applicant 
(regardless of the nature of the damage, including direct, indirect, ordinary, special, consequential, compensatory, or incidental 
damage, lost profits, non-monetary damage, and any other damage, and including expenses for attorneys and other specialists), 
whether in contract, tort, for unreasonable profit or otherwise, irrespective of negligence or fault of R&I. 

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 https://www.r-i.co.jp/en/docs/policy/site.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. 


