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The Relationship Between Ratings and Default

The Broad-Definition Default Ratio, the Rating Transition Matrix,
and the Credit Risk Ratio

Last year Rating and Investment Information, Inc. (R&I), began to publicly announce the
broad-definition default ratio as an indicator of the proportion of fundamental inability to make
payment on corporate debts. Data for fiscal 2000 (April 1, 2000, to March 31, 2001) have now been
added. Results show that the default ratio for issuing companies with ratings of BBB or higher was
zero, and that for issuers rated BB or lower was 6.0%. For the cumulative default ratio as well, it is
clear that the lower the rating, the higher the default ratio. In this way, the correlation between
the default ratio and ratings has become more evident.

The calculation of the broad-definition default ratio is performed using data from R&I’s rating
transition matrix. It is now possible to download rating transition matrix data. R&l has amended
the format slightly this year, and a breakdown by notch and by default definition of the numbers of
issuers whose ratings have changed is now given.

The credit risk ratio is the proportion of companies that have been assigned an R&I rating and
that subsequently experienced financial difficulties over a fixed period of time. Prior to the
introduction of the broad-definition default ratio, the credit risk ratio was calculated as an
alternative indicator of default in lieu of the default ratio. Data for fiscal 1990 to fiscal 1999 have
now been added. Their addition has served to reconfirm the existence of a clear correlation
between ratings and the credit risk ratio.

It is thought that clarifying the relationship between ratings and default on the basis of actual
historical values is an important element of developing a foundation for the bond market. Such
data can be downloaded from R&l’s web site, and the company intends to continue making this
kind of information openly available.
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1. The broad-definition default ratio

1.1 The broad-definition default ratio in fiscal 2000

The broad-definition default ratio
(henceforth referred to as the “default
ratio”) refers to the proportion of
fundamental inability to make
payment on corporate debts.
Currently, at a time when it is said
that there are few cases of defaulting
on publicly offered corporate bonds,
this instrument serves to indicate the

Exhibit 2

Definition of the broad-definition default ratio

(1) Bond default
(2) Legal bankruptcy

(a) Court application for bankruptcy

(b) Court application to come under the protection of the Corporate
Reorganization Law

(c) Court application to come under the protection of the Civil
Rehabilitation Law (under the Composition Act prior to April 2000)

proportion of potential default on (d) Court application for special liquidation measures to commence
Corporate bonds. The companies (e) Court application for liquidation procedures under commercial law
covered include all of the issuers to commence

domiciled in Japan that have had an
R&I long-term debt rating. The total
number of such companies from April
1, 1978, to April 1, 2000, was 1,166. Of
these, 729 companies had ratings as of

() Discretionary liquidation after a first nonpayment

(9) Receipt of an order terminating bank dealings following a second
nonpayment

(h) Internal liquidation even without nonpayment (i.e., when a
company representative acknowledges a state of bankruptcy)

(i) Being brought under state control

() Voluntary termination of business

April 1, 2000.

In  performing the calculation,
issuers that fit the definition given in
Exhibit 2 are regarded as being in
default. This definition provides a
detailed enumeration of circumstances
in which third-party economic loss is
incurred due to fundamental default. Exhibit 3 shows changes in the number of cases of default in
accordance with this definition. In fiscal 2000 there were 14 cases, which was double the previous
year's figure and the highest level ever recorded.

Four of the 14 companies fit definition 1 or definition 2, which are typically regarded as

(3) Abandonment of claims

(4) Emergency merger or transfer of key operating assets (when the
assets do not have any value)

(5) Infusion of capital to avoid having negative equity

(6) A position of negative equity (when this is followed by the receipt of
financial assistance to avoid bankruptcy)

Exhibit 3
Incidence of broad-definition default

12

10 M Definition 1 or 2
O Definition 3, 4, 5, or 6

8

6

4

2

O III|_|IIIIIIIIIII|_|III L
00 O O d N O < IO O N~ 0 O O d N OO <& 1O O~ 0 oo O
N I O 0O 00O 0O 0 O W W O W 6O 66O OO oo OO OO oo oo o o o
O O O OO OO0 O O OO OO O OO OO O O OO OO OO oo OO o o o o
T 4 A A A A A A A A A A «—AHd A A A «—Hd «—H A Ad «H «H «

Fiscal year

Rating and Investment I nformation, Inc. TT-2 Bldg, 3-8-1, Nihonbashi Ningyocho, Chuo-ku, Tokyo 103-0013, Japan
Structured Finance Rating Dept. TEL.03-5644-3454 FAX.03-5644-3457 EMAIL sfdept@r-i.co.jp Homepage http://www.r-i.co.jp
©Rating and Investment Information, Inc.



R&d

NEWS RELEASE

bankruptcy. Two of these, Kawaden Corp. and Marutomi Group Co., Ltd., defaulted on corporate
bonds that had been rated. Both of them as well as the other 2 companies, Akai Electric Co., Ltd.,
and lkegai Corp., filed for bankruptcy under the Civil Rehabilitation Law, which went into effect in
April 2000. The other 10 cases of default fell into one of the definition’s expanded “broad”
interpretations, that is, definitions 3 through 6. As in fiscal 1998 and 1999, there were many
construction companies on which claims had been abandoned.

Of the 14 cases, 5 involved bond issues that had a rating at the start of fiscal 2000. Each was
rated BB or lower. In the other 9 cases, the companies had obtained ratings at least one year
earlier (on or before March 31, 2000). The impact of their default status is reflected in the revision
of the cumulative default ratios for two years and longer.

1.2 Results of the broad-definition default ratio calculation

Exhibit 1 on the first page of this news release presents the rating-specific one-year default
ratios for annual groups. It shows the proportion of default among issuers with identical ratings at
the outset of each fiscal year. In the case of the fiscal 2000 group, this proportion was zero for
ratings of BBB and higher and 6.0% for ratings of BB or lower. The fact that default was more
probable for issuers with a low rating continued a pattern seen up through fiscal 1999.

Additionally, for the cumulative default
ratios for annual groups over two years and
longer, there was a clear gap among different  ®
ratings (Exhibits 4, 5, and 6). Along with the
increased number of issuers in the sample 25 [
rated BB or lower, the default ratios for a 2
further breakdown into BB and B ratings were
also calculated for the 1999 and 2000 groups
(Exhibits 7 and 8). The number of issuers in 10
the B sample was 8 companies in the 1999

Exhibit 4
Rating-specific cumulative broad-definition default ratios over two years
(1997-99 groups)
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the default ratio to change by as much as 10 percentage points. Nevertheless, it is apparent that a
difference also existed between the BB and B ratings.

2. The rating transition matrix

The rating transition matrix is a table that shows how ratings assigned to issuers change over a
fixed period of time and the extent of change for each rating. Exhibit 9 is a concrete example of a
rating transition matrix. It indicates what specific issuers' ratings as of April 1, 2000, had become
one year later, on April 1, 2001. For example, on April 1, 2000, there were 46 companies with a
BB+ rating. Of these, 32 still had a BB+ rating on April 1, 2001, while 1 had moved to BBB- and 1
to BB. Of the 12 remaining issuers, 1 fit definition 5 of broad-definition default, and the other 11
did not have a rating on April 1, 2001.

The broad-definition default ratio is produced by using a portion of the data from this rating
transition matrix. Exhibit 9 shows that the total number of companies considered cases of broad-
definition default (the numbers appear in columns “BD1” through “BD6”) was five. All five of these
issuers were in the BB zone or lower on April 1, 2000. Meanwhile, as the exhibit's “Total” column
shows, a total of 84 companies had a rating of BB or lower on that date. Accordingly, the broad-
definition default ratio for the BB zone and lower can be calculated as 6.0% (5 / 84).

Broad-definition default is not the same as actual default, so there are instances when an actual
rating exists even though an issuer is treated as a case of broad-definition default. In Exhibit 9,
when an issuer with an existing rating is regarded as a case of broad-definition default, its status
for the final year of the calculation is not categorized under the actual rating but in the “default”
column. To give an extreme example, even an issuer with an actual rating of C will be tallied in the
“BD1” column and not in the one for a C rating if that issuer fits definition 1 of broad-definition
default. (The data that can be downloaded are available not only in the format shown in Exhibit 9
but also as a matrix that consists solely of actual ratings and omits any consideration of the
concept of broad-definition default.)

Exhibit 9: Sample rating transition matrix

Cumulative no. of companies fitting definition 1, 2, 3,
4,5, or 6 of broad-definition default through April 1 of
the final survey year

No. of companies with no
[First survey year | [Final survey year] rating on April 1 of the
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3. The credit risk ratio
3.1 Results of the calculation

The credit risk ratio is the proportion of companies assigned an R&I rating that subsequently
experienced financial difficulties over a fixed period of time. The total span of time measured was
23 years, from fiscal 1977 to fiscal 1999. The ratio covered listed companies and those on the over-
the-counter market, with the exception of financial institutions, trading companies, electrical
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power and gas utilities, and major private railways. The ratings for companies not rated by R&I
were estimated using scores based on factor analysis and principal component analysis.

The existing credit risk ratio has been expanded to include data for the period from fiscal 1990
to fiscal 1999 (Exhibit 10). Exhibit 11 shows movement in the cumulative 10-year credit risk ratios.
The credit risk ratios for issuers rated BBB and those rated BB or lower were still at a high level,
although the size of the increase has eased off slightly. While there was a slight upturn in the
credit risk ratios for AA and A issues, the
movement was smaller than for issues with
lower ratings. (%) Cumulative lO-yeaI\Erxchriebrijtitll?isk ratios averages

Exhibit 12 presents a breakdown of changes 30.00
in the credit risk ratio in terms of the number
of firms that have gone bankrupt, those that
have negative equity (excluding cases of 20.00
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Exhibit 12
Changes in the cumulative 10-year credit risk ratios
for issuers rated BB or lower, by category of financial difficulties
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3.2 The differences between the broad-definition default ratio and the credit risk ratio

The credit risk ratio was created as a quantitative indicator of credit risk using various
processes in early 1997, at which time there were fewer cases of corporate failure than there are
now. As could also be confirmed with the addition of updated data, the credit risk ratio has shown
a clear correlation between R&I ratings and corporate creditworthiness. Subsequently, with such
developments as the accumulation of cases of corporate failure and the expansion of R&I ratings
coverage, the broad-definition default ratio was introduced as a default ratio closer to actuality.

Exhibit 13 outlines the differences between the broad-definition default ratio and the credit risk
ratio. A major distinction is the pool of companies covered. As noted previously, the credit risk
ratio does not cover all business sectors. The broad-definition default ratio, however, has less of a
bias in terms of the business sectors of the companies that it covers, because it targets just publicly
announced ratings and does not use a rating estimation model. Another difference between the two
ratios is how up-to-date the data are. The credit risk ratio is based on 10-year follow-up
measurements, so the newest data are for the period from the start of fiscal 1990 to the end of
fiscal 2000. This means that the information is currently limited to the subsequent performance of
1990 ratings, with no coverage of any later ratings, so that recent rating behavior is not reflected.
The calculation of the broad-definition default ratio, on the other hand, includes data up through
the most recent period. The small size of its sample is a weakness of the broad-definition default
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ratio. As can be seen in the results of the recent update, though, this shortcoming is apt to be
resolved as the years pass.

Exhibit 13: The differences between the credit risk ratio and the broad-definition default ratio

Credit risk ratio Broad-definition default ratio
Companies covered Listed and over-the-counter-market companies All companies with publicly announced R&I ratings
(excluding financial institutions, trading companies,
electric power and gas utilities, and major private railways)
Ratings Includes ratings estimated from financial data Only publicly announced R&| ratings
Most recent starting point  |April 1, 1990 April 1, 2000
Methodology Count the no. of companies that experienced Count the no. of instances judged as being actual bond default
financial difficulties (1) Bond default
(1) Bankruptcy, etc. (legal bankruptcy and defunctness (2) Legal bankruptcy (including nationalization of financial
due to an emergency merger) institutions and voluntary termination of business)
(2) Negative equity (3) Abandonment of claims
(3) 3 consecutive years of pretax losses (4) Emergency merger or transfer of key operating assets
(4) 3 consecutive years of deficits in the balance of current | (when the assets do not have any value)
income to current expenditure (5) Infusion of capital to avoid having negative equity
(Note: Cases 3 and 4 are each given a weighting of 0.5.) (6) A position of negative equity (when this is followed by the
receipt of financial assistance to avoid bankruptcy)

4. Methodologies
4.1 The broad-definition default ratio
4.1.1 Ratings

The calculation is based on senior long-term debt ratings. It does not include municipal bond
ratings, ratings for the ability to pay insurance claims, and ratings for asset-backed securities.
Furthermore, ratings for bonds backed by guarantees by parent companies, banks, or financial
guarantee companies are not included. For the period up through March 31, 1998, the calculation
uses ratings issued by the Japan Bond Research Institute (JBRI) and Nippon Investors Services
(NIS), which are the two companies whose merger created R&I. It also includes publicly
announced trial ratings assigned prior to these two companies commencement of business ratings.
In the event that there are ratings from both companies, the lower of the two is used.

4.1.2 The companies covered

The issuing companies covered include all of the issuers domiciled in Japan that have had an
R&I long-term debt rating. The total number of such companies from April 1, 1978, to April 1, 2000,
was 1,166. Of these, 729 companies had current ratings as of April 1, 2000. Issuing companies that
have only had a short-term debt rating are excluded.

The long-term ratings data is managed in R&I's Bond Rating Data Base.

4.1.3 The calculation method

The groups that appear in Exhibit 1 and elsewhere each indicate a grouping for a default ratio
survey. Each group has been named according to the first fiscal year of its survey period. For
example, the 1997 group refers to the group of 821 companies that had R&I ratings as of April 1,
1997.

The survey starts on April 1 of each year from 1978 to 2000. This produces a total of 23 sets of
survey results.

Each group is further broken down into its ratings as of the survey’s starting point. The number
of cases of default over the years that have elapsed since the survey began is tallied for each rating.
The figure for each rating is then divided by the total number of issuers that initially held that
rating. This process yields rating-specific cumulative default ratios for individual groups.

To use the 1997 group as an example, its 821 issuing companies can be broken down by their
initial ratings as follows: 30 companies had an AAA rating, 120 an AA, 288 an A, 347 a BBB, and
36 a rating of BB or lower. Of the 36 issuers with a rating of BB or lower, 1 company had defaulted
within one year, 4 within two years, 5 within three years, and 6 within four years. When each of
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these figures is divided by the original total of 36 companies, this yields cumulative default ratios
for each of the four years of 2.8%, 11.1%, 13.9%, and 16.7%, respectively.

4.1.4 The calculation method for the cumulative average default ratio
The CaICUIation Of the CumUIative average Exhibit 14: No. of companies defaulting in the n'th vears

default ratios given in Appendix A.1 was pelamun Year ] vear2]  vearal  vearalNo insamole]
performed as follows. First, data such as those 22A 8 8 . 2 l;";
in Exhibit 14 were prepared. Exhibit 14 shows |a 1 1 1 1 288
the data for the 1997 group. The number “3” [228—ro 2 . 2 : 2
that appears in the row labeled “BB or lower”

and in the column for the second year indicates [ 2 S fauatesinhenthyas i —r——— 1 —— po—
that 3 of the 36 companies with a rating of BB |aaa 0 00 00 00 an
or lower on April 1, 1997, defaulted during the {22 v o2 o2 2.2 22
second year. It should be noted that this number [ges 0.d 12 0.9 1.4 347
is not the cumulative default figure through the [BBorlower 2.8 8.3 2.8 2.8 36
Second year' ThIS data then SerVEd as the baSiS Exhibit 16: Average n'th-year default ratios (%)

for computing the default ratios in the n'th [Average Year1 Year2 Year3l  Yeard

years, which are shown in Exhibit 15. For ﬁiA 22 22 2? 2?
example, the proportion of issuers rated BB or [a 0.0 0.1 02 03

lower who actually defaulted in the second year [oo—— ” - . o

was 8.3% (3 / 36). The proportion thus

calculated is referred to as the n'th-year default LT Cundlative ayerae et ratos B ———

ratio. It is clear from the definition of the n'th- |asa 0.0 0.0 0.0 0.0

year default ratio that adding up the n’th-year (2 2.2 o2 ” 0.2

default ratios when “n” is equivalent to 1 [ees 01 0.4 07 11
through 10 will produce a figure that !BBorlower 21 40 ab a5

corresponds to the 10-year cumulative broad-

definition default ratio. In this way, the n’'th-year default ratios for each group are calculated in
the same way as for the 1997 group in Exhibit 15. There is an upper limit, though, on “n” for each
group. For example, the ratio calculation for the 1997 group can only be done through the fourth
year (fiscal 2000).

The next step is to calculate the averages of the n'th-year default ratios for all the annual
groups. All 23 groups have a figure for n = 1, the first year, but only 22 groups have a figure for n =
2. That is, the number of groups included in each average declines as “n” increases. Additionally,
the averages are weighted to compensate for the different sizes of the sample groups. The results of
this process, the average n'th-year default ratios, are shown in Exhibit 16. From this, it is possible
to calculate, for example, the 10-year cumulative average default ratios by adding up the broad-
definition default ratios for each year from the first to the tenth. Exhibit 17 presents the results of
performing such a calculation to determine the cumulative average default ratios through each
successive year.

The rationale behind this methodology is that it utilizes all of the data presently available. The
1997 group, for example, consists of the results of four years’ worth of rating surveys. But to a
certain extent, this 1997 data also includes information for the cumulative default ratios for five-
and six-year periods. This is because a cumulative default ratio of 1% for a four-year period can be
interpreted to mean that the default ratio over a period of five or more years will never be anything
less than 1%. By calculating n’th-year default ratios for individual groups as previously described,
then finding the averages of all of the groups’ n’th-year default ratios, and subsequently producing
cumulative figures from these n’'th-year averages, then four years’ worth of default information for
the 1997 group can be used to establish data for the cumulative default ratios for periods of five
years or longer. On the other hand, if the method that is used begins with calculating the
cumulative default ratios for individual groups and after that computes the averages of these
ratios, then information on the 1997 group will no longer be reflected in the cumulative default
ratios for five years or longer.
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4.2 The credit risk ratio
4.2.1 Cases regarded as financial difficulties

A company is regarded as having experienced financial difficulties if it has gone bankrupt or
terminated business or has negative equity. Such a company is weighted as 1 case. If a company
has recorded three consecutive years of pretax losses or three consecutive years of deficits in the
balance of its current income to current expenditure, that occurrence is viewed as one out of two
companies experiencing financial difficulties and is weighted as 0.5.

The rationale behind this system of weighting is as follows. First, a company that has negative
equity is seen as having an extremely high likelihood of default, since there is no expectation at all
of support from its main bank or any other source and no latent assets. Such a company is thus
weighted as 1 case. When a company has recorded three consecutive years of pretax losses, though,
default can be avoided by providing collateral, although this is contingent upon triggering a bridge
clause in the issuing contract. Such a case is therefore weighted as 0.5. The cash flow of a company
that has recorded three consecutive years of deficits in the balance of its current income to current
expenditure will have deteriorated seriously, and the risk of default will have risen. This does not
mean, however, that default is imminent, and thus the weighting given is 0.5.

It is possible for more than one of the above circumstances to apply to a single company. But
even so, the weighting for a single company is never greater than 1.

4.2.2 The companies covered

The survey includes companies actually rated by the former JBRI and NIS and companies listed
on the stock exchange and the over-the-counter market (a total of approximately 3,000 companies).
Financial institutions, trading companies, electrical power and gas utilities, and major private
railways are excluded, since the R&I rating estimation model is not applicable in such cases. The
ratings for companies not rated by R&I are estimated on the basis of scores obtained through
models using factor analysis and principal component analysis. The score threshold values used to
determine these ratings are estimated from the scores of companies that were actually rated
during the year in question.

4.2.3 The period measured

The calculation is based on 10-year periods. Specifically, it covers 14 groups spanning 10 fiscal
years each: 1977 to 1986, 1978 to 1987, 1979 to 1988, 1980 to 1989, 1981 to 1990, 1982 to 1991,
1983 to 1992, 1984 to 1993, 1985 to 1994, 1986 to 1995, 1987 to 1996, 1988 to 1997, 1989 to 1998,
and 1990 to 1999. Altogether the survey encompasses 23 years.

4.2.4 The calculation method

The companies in each group are broken down by ratings using the rating of each company at
the outset of the group’s survey period. Group credit risk ratios are computed by dividing the
number of companies in each rating classification that experienced financial difficulties by the
total number of companies in that rating classification. Exhibit 10 shows the simple averages of
the 10-year cumulative credit risk ratios calculated for each of the 14 survey periods. Last year's
figures are the simple averages of the 13 survey periods through the period that began in fiscal
1989 and ended in fiscal 1998.

4.3 To access the data

Detailed calculation results can be downloaded from R&I’s web site (http://www.r-i.co.jp/). For a
list of broad-definition default issuers not covered in this news release and the changes in their
ratings, please contact R&I as follows.

Akira Ishiwata
Structured Finance Rating Dept.
E-mail: ishiwata@r-i.co.jp
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Appendix A
Broad-definition default ratios for each rating

A.1 Cumulative average broad-definition default ratios (%)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.43 0.66 0.92

AA 0.00 0.00 0.07 0.14 0.22 049 0.78 1.10 147 1.62

A 0.03 0.11 0.28 054 090 126 157 197 249 2389

BBB 0.11 035 066 1.04 139 176 211 237 258 280

BB or lower 237 4.08 551 6.42 7.39 843 9.74 11.15 12.45 13.36

A.2 Broad-definition default ratios for each group (%)

2000 group (fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 - - - - - - - - - 18
AA 0.00 - - - - - - - - - 88
A 0.00 - - - - - - - - - 263
BBB 0.00 - - - - - - - - - 276
BB or lower 5.95 - - - - - - - - - 84
1999 group (fiscal 1999 and fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 - - - - - - - - 24
AA 0.00 0.00 - - - - - - - - 88
A 0.00 0.00 - - - - - - - - 270
BBB 0.00 0.33 - - - - - - - - 302
BB or lower 6.25 15.63 - - - - - - - - 64
1998 group (fiscal 1998 through fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 - - - - - - - 29
AA 0.00 0.00 0.00 - - - - - - - 117
A 0.00 0.33 0.33 - - - - - - - 301
BBB 0.63 0.94 219 - - - - - - - 320
BB or lower 12.82 17.95 25.64 - - - - - - - 39
1997 group (fiscal 1997 through fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 o0.00 - - - - - - 30
AA 0.00 0.00 0.00 o0.00 - - - - - - 120
A 0.35 0.69 1.04 1.39 - - - - - - 288
BBB 0.00 1.15 2.02 3.46 - - - - - - 347
BB or lower 2.78 11.11 13.89 16.67 - - - - - - 36
1996 group (fiscal 1996 through fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 - - - - - 29
AA 0.00 0.00 091 0.91 0.91 - - - - - 110
A 0.00 035 105 1.75 211 - - - - - 285
BBB 0.58 0.87 1.74 261 3.77 - - - - - 345
BB or lower 213 2.13 6.38 8.51 12.77 - - - - - 47
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1995 group (fiscal 1995 through fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 - - - - 31
AA 0.00 0.00 0.00 0.99 0.99 0.99 - - - - 101
A 0.00 0.00 0.37 0.74 111 1.85 - - - - 271
BBB 0.00 0.58 0.86 2.02 2.88 4.03 - - - - 347
BB or lower 238 2.38 476 4.76 7.14 11.90 - - - - 42

1994 group (fiscal 1994 through fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - - - 29
AA 0.00 0.00 0.00 0.00 0.91 091 0.91 - - - 110
A 0.00 0.00 0.00 0.77 193 232 3.09 - - - 259
BBB 0.00 0.00 0.66 0.66 1.66 2.66 3.99 - - - 301
BB or lower 0.00 2.70 2.70 541 541 8.11 13.51 - - - 37

1993 group (fiscal 1993 through fiscal 2000)
Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - - 31
AA 0.00 0.00 0.00 0.00 o0.00 0.89 0.89 0.89 - - 112
A 0.00 0.00 0.00 0.00 0.79 198 277 3.95 - - 253
BBB 080 080 080 161 161 281 3.21 4.02 - - 249
BB or lower 0.00 0.00 3.13 3.13 3.13 3.13 6.25 12.50 - - 32

1992 group (fiscal 1992 through fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 - 35
AA 0.00 0.00 0.00 0.00 0.00 168 3.36 3.36 3.36 - 119
A 0.00 0.00 0.00 0.00 0.00 0.00 0.81 1.62 3.24 - 247
BBB 0.00 086 0.86 129 216 216 345 3.88 4.31 - 232
BB or lower 0.00 0.00 0.00 0.00 3.70 3.70 7.41 11.11 18.52 - 27

1991 group (fiscal 1991 through fiscal 2000)

Years elapsed 1 2 3 4 5 6 7 8 9 10 No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 2.38 2.38 2.38 2.38 42
AA 0.00 0.00 0.00 0.00 0.00 0.00 091 273 273 273 110
A 0.00 0.00 089 0.89 133 133 1.33 222 311 4.89 225
BBB 0.00 0.00 0.00 0.00 0.00 0.89 0.89 1.79 223 2.68 224
BB or lower 0.00 0.00 0.00 0.00 0.00 3.70 7.41 11.11 14.81 18.52 27

1990 group (fiscal 1990 through fiscal 1999)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 222 4.44 4.44 45
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93 1.85 1.85 108
A 0.00 0.00 0.00 1.01 1.01 152 152 152 202 253 198
BBB 0.00 0.00 041 041 041 0.41 123 123 246 287 244
BB or lower 0.00 0.00 0.00 0.00 0.00 0.00 4.17 8.33 8.33 12.50 24
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1989 group (fiscal 1989 through fiscal 1998)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.56 39
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.27 2.27 88
A 0.00 0.00 0.00 0.00 1.18 1.18 1.76 1.76 1.76 1.76 170
BBB 0.00 0.00 0.00 0.36 0.36 0.36 0.36 1.09 145 255 275
BB or lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.70 7.41 7.41 27

1988 group (fiscal 1988 through fiscal 1997)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.47 68
A 0.00 0.00 0.00 0.00 0.00 131 1.31 196 3.27 3.27 153
BBB 0.00 0.00 0.00 0.00 0.34 0.34 0.34 0.34 0.34 0.68 296
BB or lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.70 7.41 27

1987 group (fiscal 1987 through fiscal 1996)
Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers

AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.85 117
BBB 0.00 0.00 0.00 o0.00 0.00 037 037 0.37 0.37 0.37 271
BB or lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.57 28

1986 group (fiscal 1986 through fiscal 1995)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 46
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 96
BBB 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.43 0.43 0.43 230
BB or lower 435 435 435 435 435 435 435 435 435 4.35 23

1985 group (fiscal 1985 through fiscal 1994)

Years elapsed 1 2 3 4 5 6 7 8 9 10 No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 31
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 37
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 92
BBB 0.00 051 051 051 051 051 051 1.02 1.02 1.02 197
BB or lower 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14

1984 group (fiscal 1984 through fiscal 1993)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 78
BBB 0.00 0.00 0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 168
BB or lower 0.00 0.00 3.70 3.70 3.70 3.70 3.70 3.70 3.70 3.70 27
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1983 group (fiscal 1983 through fiscal 1992)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 24
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 31
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 74
BBB 0.00 0.00 0.00 0.65 0.65 0.65 0.65 0.65 0.65 0.65 155
BB or lower 278 278 278 556 556 556 556 556 556 556 36
1982 group (fiscal 1982 through fiscal 1991)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 25
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 32
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 76
BBB 0.00 0.00 0.00 0.00 0.68 0.68 0.68 0.68 0.68 0.68 148
BB or lower 0.00 217 217 217 435 435 435 435 435 4.35 46
1981 group (fiscal 1981 through fiscal 1990)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 31
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 73
BBB 0.00 0.00 0.00 0.00 0.00 0.74 0.74 0.74 0.74 0.74 136
BB or lower 213 2.13 426 426 426 6.38 6.38 6.38 6.38 6.38 47
1980 group (fiscal 1980 through fiscal 1989)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 22
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 44
BBB 0.00 0.00 0.00 0.00 0.00 0.00 1.05 1.05 1.05 1.05 95
BB or lower 0.00 0.00 0.00 5.13 5.13 5.13 769 769 7.69 7.69 39
1979 group (fiscal 1979 through fiscal 1988)

Years elapsed 1 2 3 4 5 6 7 8 9 10 No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 15
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 19
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 45
BBB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 96
BB or lower 0.00 0.00 0.00 0.00 2.78 2.78 2.78 5.56 556 5.56 36
1978 group (fiscal 1978 through fiscal 1987)

Years elapsed 1 2 3 4 5 6 7 8 9 10  No. of issuers
AAA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 13
AA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 19
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48
BBB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 96
BB or lower 0.00 0.00 0.00 0.00 0.00 2.78 2.78 2.78 556 556 36
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Appendix B
Credit risk ratios for each rating

B.1 Cumulative average credit risk ratios for all 14 groups to date (%)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 0.13
AA 0.07 024 042 055 068 081 094 116 130 1.43
A 0.17 040 068 100 136 1.70 211 258 299 345
BBB 055 111 170 248 345 444 545 644 743 841
BB or lower 464 839 10.73 1294 15.15 17.21 19.18 21.02 22.73 24.30

B.2 Credit risk ratios for each group (%)
1990 group (fiscal 1990 through fiscal 1999)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 000 1.18 1.18 1.18 118 1.18 118 235 235 235
A 0.26 065 104 195 312 390 429 468 468 5.58
BBB 1.08 219 3.02 475 759 10.04 11.65 13.09 14.21 15.54
BB or lower 459 8.78 12.08 16.17 19.66 23.25 26.55 29.24 30.94 32.44

1989 group (fiscal 1989 through fiscal 1998)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 0.00 000 122 122 122 122 122 122 122 122
A 0.13 0.27 066 106 173 253 3.06 332 359 359
BBB 1.08 192 268 352 508 7.89 10.21 11.89 13.45 1461
BB or lower 3.85 7.69 10.60 13.41 17.64 21.29 25.33 28.33 30.68 32.27

1988 group (fiscal 1988 through fiscal 1997)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 0.00 0.00 0.00 000 0.00 0.00 0.00
AA 000 000 000 185 18 185 185 185 185 1.85
A 000 029 059 088 088 206 324 353 412 441
BBB 036 088 140 197 254 362 590 7.71 895 994
BB or lower 3.25 5655 7.12 9.01 11.15 14.29 17.43 20.73 23.19 25.39

1987 group (fiscal 1987 through fiscal 1996)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 0.00 000 000 000 179 179 268 268 268 2.68
A 000 000 030 060 09 090 1512 271 3.01 3.01
BBB 051 084 140 185 242 315 433 646 843 961
BB or lower 359 599 760 9.17 1094 12.71 1552 18.39 21.61 24.01

1986 group (fiscal 1986 through fiscal 1995)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 0.00 000 000 000 000 179 179 268 268 2.68
A 030 030 030 060 09 120 120 181 3.01 331
BBB 0.28 0.79 101 157 202 258 331 449 6.63 8.60
BB or lower 3.75 6.35 823 9.79 1135 13.02 14.69 17.45 20.16 23.13
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1985 group (fiscal 1985 through fiscal 1994)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 0.0
AA 0.00 000 000 000 000 000 093 093 18 1.85
A 0.32 064 064 064 096 127 223 223 287 4.46
BBB 0.33 052 1.11 151 2.03 2.62 3.15 3.74 4.91 7.14
BB or lower 4.92 7.81 9.11 10.70 12,01 13.16 14.61 16.30 18.76 21.36

1984 group (fiscal 1984 through fiscal 1993)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 1.79
AA 0.00 000 000 000 000 000 000 1.00 100 2.00
A 031 063 063 094 094 156 188 313 344 438
BBB 058 116 148 244 3.02 353 411 462 507 6.29
BB or lower 5.09 955 11.12 1212 13.59 14.64 15.84 17.21 19.10 21.14

1983 group (fiscal 1983 through fiscal 1992)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 0.00 000 000 000 000 000 000 0.00 109 1.09
A 030 060 089 089 119 119 179 208 298 3.27
BBB 074 135 209 243 337 391 445 499 546 5.93
BB or lower 5.45 10.68 14.00 15.60 16.61 17.90 18.86 19.93 21.21 22.92

1982 group (fiscal 1982 through fiscal 1991)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 0.0
AA 0.00 000 000 000 000 000 000 0.00 0.00 0.85
A 036 0.71 107 143 143 179 179 250 286 3.93
BBB 047 102 164 234 266 3.67 406 445 500 5.55
BB or lower 5,00 9.79 13.20 16.17 1756 1855 19.68 20.72 21.71 22.85

1981 group (fiscal 1981 through fiscal 1990)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 093 093 093 093 093 093 093 093 093 0.93
A 038 0.77 115 115 115 115 154 154 231 2.69
BBB 054 1.08 143 242 332 349 457 493 538 573
BB or lower 3.50 8.16 11.66 14.65 17.35 18.61 19.54 20.57 21.36 22.43

1980 group (fiscal 1980 through fiscal 1989)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 0.0
AA 000 125 125 125 125 125 125 125 125 1.25
A 000 073 109 146 146 146 182 255 255 3.28
BBB 0.24 1.08 1.68 2.76 3.97 457 4.69 5.77 6.13 6.73
BB or lower 265 6.38 9.48 12,53 15.14 17.57 18.55 19.36 20.22 20.80
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1979 group (fiscal 1979 through fiscal 1988)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 0.0
AA 000 000 132 132 132 132 132 132 132 1.32
A 000 000 115 154 192 192 192 192 231 231
BBB 0.26 0.39 1.43 2.47 3.78 4.95 5.47 5.73 7.03 7.29
BB or lower 342 579 8.20 11.05 13.77 16.14 18.29 19.12 19.91 20.66

1978 group (fiscal 1978 through fiscal 1987)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
A 000 000 000 091 091 136 136 136 136 1.36
BBB 034 080 114 205 297 388 514 594 6.16 7.42
BB or lower 6.76 9.81 10.80 13.07 15,58 18.20 20.12 22.19 22.93 23.72

1977 group (fiscal 1977 through fiscal 1986)

Years elapsed 1 2 3 4 5 6 7 8 9 10

AAA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
AA 0.00 000 000 000 000 000 000 0.00 0.00 o0.00
A 0.00 000 000 000 157 157 197 276 276 276
BBB 086 148 235 259 346 432 519 6.30 7.16 741
BB or lower 9.08 15.18 16.96 17.76 19.69 21.58 23.46 24.80 26.44 27.03
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