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he structured finance world has
experienced explosive growth in
recent vears. Securitization has

expanded into virtually every aspect
of the market economy—trom traditional res-
idential mortgages and credit card balances to
aireraft leases, commercial mortgages, mutual
fund fees, emerging market bonds, synthetic
arbitrage (collateralized debr obligations), and
credit derivatives.

Structured finance ratings are often linked,
either directly or indirectly, to ratings of indus-
trial corporations, financial institutions, and
sovereign entities. Obviously, the ratings of guar-
anteed or letter of credit (LOC) backed struc-
tured securities are directly affected by changes
in their credit enhancer’s ratings. In addition,
corporate rating transitions have a powerful
effect on the rating transitions of CDOs, credit
derivatives, and other credit-linked notes. More-
over, the financial performance of collateral
originators and servicers also influences the rat-
ings of individual structured securities.

It is therefore important to note that the

structured ratings nigration statistics we report

could be the result of unexpected changes of

collateral performance, changes in corporate
or other fundamental credit ratings, or a com-
bination of both.

For all the asset classes we study, which
include, ABS, CDO, CMBS, RMBS, and
other structured deals (OTHER) such as struc-
tured notes and credit derivatives, ratings have
been considerably more stable than corporate

ratings over the same period. Over a one-year
horizon, unlike corporate ratings, where
average downgrade rates generally exceed
upgrade rates, annual average downgrade and
upgrade rates have been roughly equal in struc-
tured finance. The average number of notches
per rating move in the structured finance sector
is higher than in the corporate finance sector.

We find that scructured finance ratings,
like corporate ratings, display path-dependence,
or rating change momentun. In other words,
ratings that were downgraded (or upgraded) in
a year tend to be downgraded (or upgraded)
again within the following vear. In addition, we
find that rating changes in the same deal, not
surprisingly, tend to be highly correlated. Also,
statistics from different structured finance sectors
reveal strong similarity in their average rating
volatility, but the upgrade and downgrade rates
have been different across these sectors.

We begin with descriptions of the data
sample and the methodology. Analysis of the
aggregate rating transitions in structured finance
includes analysis of annual rating transition
matrices, aggregate downgrade and upgrade
rates, age profiles of rating transitions by broad
rating categories, rating drift, rating volatility,
and rating transition matrices over multiple-
vear horizons, We examine serial and con-
temporaneous dependence of rating changes
in structured finance ratngs. Finally, we com-
pare rating transitions across structured finance
sectors and the corporate sector, and offer some
interpretations of our key findings. Full
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methodological details and rating transition matrices
appear in appendices.

1. DATA POOL

One objective 1s to present a statistical analysis of
rating transitions for Moody's structured finance long-
term ratings as a whole, with comparisons across sectors.
We consider six criteria in selecting rating observations
for this study:

1. The study sample covers a 20-year period from 1983
through 2002.

. We include all scructured finance securities that car-
ried a standard Moody’s long-term bond rating at

I

some time between the beginning of 1983 unul the
end of 2002." This allows us to capture structured
finance securities in the ABS, CDO, CMBS, and
RMBS sectors and a separate sector that includes
credit derivative securities and structured notes.
Asset-backed commercial paper (ABCP) programs,
which carry short-term rather than long-term rat-
ings, are excluded.

3. All securities wrapped by financial guaranty insurers
or guaranteed by federal agencies or government-
sponsored enterprises (GSEs) are excluded.

4. Tranches whose ratings are effectively single-name
pass-throughs of individual corporate or sovereign
ratings are excluded.

5. Tranches carrying the same rating from the same
deal are collapsed into a single tranche. In this case,
the outstanding tranche with the longest maturity
is selected.”

6. The sample includes both U.S. and international
(non-U.S.) transactions.

Applying all six criteria, we obtain a total of 79,176
rating-year observations. For example, by the end of 2002,
there were 15,721 structured finance ratings in our sample,
of which 5,498 are from the ABS sector, 4,576 are from
the RMBS sector, 2,569 are from the CMBS sector, and
2,448 are from the CDO sector. Home equity loans (HEL)
and manufactured housing (MH) are included in the ABS
sector. Explanations for the use of these criteria and the
details of our transition study methodology are illustrated
in Appendix A.

Distributions of structured finance ratings by broad
rating and by sector are displayed in Exhibit | and Exhibit
2. For comparison, we also provide the rating distribu-
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tion for corporate ratings in Exhibit 1.

Two attributes stand out in Exhibit 1. First, the
rating distribution in structured finance is quite different
from that in corporate finance. In structured finance,
ratings are predominantly mvestment-grade while in cor-
porate finance a significant portion consists of specula-
tive-grade issuers. For instance, at the beginning of 2002,
41.5% of outstanding ratings were speculative-grade in
corporate finance, while only 12.9% were speculative-
grade in structured finance. Furthermore, of the invest-
ment-grade securities, the most common rating is Aaa in
structured finance, while it is Baa in corporate finance.

Second, there has been phenomenal growth in struc-
tured finance. Moody's had given fewer than 1,000 out-
standing ratings before 1990, but by the end of 2001, the
number greatly exceeded 10,000, Note that Exhibit 1
reports numbers of issuers in the case of rated corporate
issuers but the number of securities in the case of struc-
tured finance, except that tranches of a single rating within
a transaction are collapsed. Even accounting tor this dif-
ference, structured finance still has grown significantly
faster than corporate finance. This can be seen in Exhibit
2, which compares the distributions of structured finance
ratings and structured deals.

The average number of Moody ratings in a struc-
tured deal has increased significantly over time. According
to data presented in Exhibit 2. at the begining of 1995,
there were an average of 1.6 ratings per transaction (again
collapsing same-rating tranches in the same deal into a
single tranche); at the beginning of 2002, the number had
become 2.4. Meanwhile, the dominance of the share of
RMBS deals in the Moodys-rated structured finance uni-
verse has declined substandally over time, and ABS (HEL
included) has taken over as the largest sector.

II. ANNUAL RATING TRANSITIONS
IN STRUCTURED FINANCE

Exhibit 3 presents the broad rating-based annual
rating transition matrix. Each cell of the matrix is the
weighted average percentage of ratings at the beginning of
each year in the sample that end up in each rating cate-
gory at the end of that year. For comparison, Exhibit 3 also
includes the corporate rating transition matrix, where the
detault column is merged into the Caa or below column
(i.e., the Caa, Ca, and C rating categories combined).

Exhibit 3 shows that Moody’s structured finance
ratings are very stable. For five of the seven broad rating
categories and all investment-grade categories, over 90%
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ExuHiBir 1

Distribution of Structured Finance and Corporate Finance Ratings

Rating Structured Finance Corporate Finance
1/1/85 1/1/90 1/1/95 1/1/00 1/1/02 1/1/85 1/1/90 1/1/95 1/1/00 171102
91.7% 36.4% 41.5% 35.4% 33.0% 3.5% 1.7% 2.5% | 4% 1.5%
Aaa
A 0.0% 58.2% 28.2% 16.9% 16.2% 174% 160,0% 10.1% 8.3% 10.3%
Al
\ B.3% |.8% 13.7% 2000% 20.3% 3.2% 24 4% 27.6% 21.9% 22,449
0.0% 2.9% 10.9% 16.2% 17.4% 17.1% 15.1% I8.6% 22.1% 3%
Baa
Ba 0.0% 0.5% 3.7% 6.2% 1.1% 18.0% 22.1% 17.0% 11.9% 11.5%
B 0.0% 0.0% 1.7% 3.7% 3.7% 9.8% 19.6% I 8.85 25.2% 19:6%
g . 0.0% 0.2% 0.3% 1.6% 1.6% 305 5.2% 5.4% 9.3% 10,45
Caa-C
Investment-Grade 10405 4 45 94.3%G RE.6% 87.1% 69.2% 53.1% S58.8% 53.7% 58.5%
Speculative-Grade 0.0% (.6% S.T% 11.4% 129% 30.8% 46 9% 41.2% 46.3% 41.5%
Total Ratings
Outstanding 12 649 3325 8201 12296 1585 2119 2200 3149 2950
ExHIBIT 2
Distribution of Structured Finance Ratings and Deals by Sector
Structured Finance Ratings Structured Finance Deals
1/1/85 1/1/90 111795 1/1/00 1/1/02(  1/1/85 1/1/90 1/1/95 /100 1/1/02
ABS 8.3 18.6% 23.9% 36.7% 35.6% 8.3% 18.3% 25.7% 38.6% IR.R%
CDo 0.0% 0.0% 2.0% 9.3% 14.5% 0.0% 0.0% 25% B.0% 12.3%
ICMBS 0.0% | 4% 5.1% 13.4% 16.5% 0.0% 1.5% 3.0% 5.7% 6H.9%
RMBS SI7%: 79,8% 68.1% 36.3% 29.4% O1.7% 80.1% 67.5% 39.1% 33.2%
Other (0.00% 1).2%% 0.9% 4. 3% 4.0% 1.0% 0.2% 1. 2% B.6% B.8%
Total Ratings/Deals Outstanding 12 H49 3325 8201 12296 12 617 2072 3788 5136

do not experience rating changes in one year, excluding
withdrawn ratings.” The percentage of unchanged ratings
for Aaa is close to 99%. Compared to the corporate finance
ratings, structured finance ratings have been more stable.
This is particularly true for Aaa-rated securities, which
have a frequency of unchanged ratings of 98.90%. as com-
pared to 89.83% for Aaa-rated corporate issuers.

Exhibit 3 also indicates that structured finance secu-
rities have not just been less likely to be changed, but also
particularly less likely to be downgraded than similarly
rated corporate securities. A review of the first off-diag-
onal cells (or one broad rating category change) reveals
that most of the downgrade/upgrade ratios in structured
ratings are much lower than those in corporate ratings.
This is especially true for Aa, A, and Ba ratings.

[n fact, as shown in Exhibit 4, the aggregate average
downgrade/upgrade ratio based on broad ratings in struc-
tured finance is only 1.2, as compared to 2.3 in corpo-
rate finance. Exhibit 4 also breaks out the downgrade/
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upgrade ratios for 2002 only. In 2002 alone, structured
finance ratings were downgraded much more often than
upgraded. They are very similar in this regard to corpo-
rate ratings in terms of their broad rating-based down-
grade/upgrade ratios,

Exhibit 3 also indicates that structured finance rat-
ings powerfully discriminate against the risk of transition
to sharply higher expected loss rates over one-year hori-
zons. The Caa or below column shows that lower-rated
securities have higher percentages moving into this
column—the lowest rating category with the highest
expected loss in this study. The percentages in this column
are very similar for structured finance and corporate
finance. This implies that as opinions of future relative
creditworthiness, Moody's structured finance ratings pro-
vide discriminatory power.

Exhibit 5 shows the comparison of transition rates
for both structured ratings and corporate ratings to the
lowest rating category. Overall, the risk of moving from

9
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EXHIBIT 3

Moody’s All Structured Finance Annual Rating Transition Matrix—1983-2002

Moody’s Structured Finance Rating Transitions 1983-2002
To:
From: Aaa Aa A Baa Ba B Can or Below
Aaa 98 90% 0.89% 0.13% 0.04% 0.00% 0.00% 0.03%
Aa 5.45% 91 46% 2.28% 01.63% 0.09% (0.03% 0.06%
A 1.13% 2 74% 93544 1.82% 0.52% 0.07% 0,18%
|Baa 0.535% 0.65% 2.256% 90.40% 3.83% 1.26% 1.08%
Iua 0145 0.06% 0.78% 3,000 86.33% 3.24% 5.465%
[n 0.00% 0.06% 0.06% 0.46% (L.85% 88.95% 9.62%
laa or Below 0,005 0.00% 0,005 0.00% 0.17% 0.34% 99.49%
Moody’s Corporate Finance Rating Transitions 1983-2002
To:

From: Aua Aa A Baa Ba B Caa or Below
Aaa 89 836 9.17% 1.00% 0.00% 0.00% 0.00% 0.000
Aa 0.79% 89,665 0.04% 0.37% 0.09% 0.02% 0.03%
A 0.05% 253% 91).68% 5.77% 0.70% 0.22% 01.04%
Baa 0.05% 0.28% 5.94% 86.95% 5.25% 1.12% 0.41%
|I!u 0.01% 0.04% 0.61% 5.50% 8§2.59% 9.01% 2.23%
ll! 0.01% (1.06% 00.23% 0,61% 6.19% 81.22% 11.68%
l('an or Below 0,000 0.00% 0.007% 101G 2.57% 6.53% §9.88%

Adjusted for withdrawn ratings.

ExHIBIT 4

Comparison of Aggregate Average Downgrade and Upgrade Rates—1983-2002

Downgrade Rate Upgrade Rate Unchanged Rate | Downgrade/Upgrade Ratio
Structured Finance 1983-2002 3.21% 2.70% 94,09% 1.2
Corporate Finance 1983-2002 9.42% 4. 14% R 445 23
Structured Finance 2002 only 6.46% 1.41% 92.13% 1.6
‘orporate Finance 2002 only 14.42% 2.61% 82.97% 5.5

Broad ratiig-based, adfusted for withdramen rarings.

a higher rating category into the Caa or below category
within one year is slightly higher in structured finance
than in corporate finance. Except for the B rating cate-
gory, the likelihood of transition into Caa or below of all
rating categories is more than twice as high in structured
finance as in corporates.

I1l. MULTIPLE-YEAR RATING TRANSITIONS
IN STRUCTURED FINANCE

Ratings in structured finance are very stable not
only within a one-year horizon but also within horizons
of two, three, or even more years. Multiyear transition

10 STRUCTURED FINANCE RATING TRANSITIONS: 1983=2002

matrices, ranging from two- to five-year horizons, are
presented in detail in Appendix B.

A summary measure of stability 1s exhibited in
Exhibit 6. This shows that even after three years, the
cumulative percentage of ratings unchanged remains above
70% for all broad rating categories. Aaa ratings are par-
ticularly stable; over 95% of structured securities maintain
their Aaa ratings even over the five-year horizon.

As the horizon extends, more ratings are withdrawn,
and fewer ratings are eligible in the calculation of these rating
transition percentages in Exhibit 6. In other words, the
sample sizes could be different over different ime horizons.

There are also substantial differences in rating with-
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ExXHIBIT 5

Likelihood of Transition into Lowest Rating Category
Within One Year—1983-2002

14%
Iz |
12% o Structured
10%
| @ Corporate
{5 -
6%
4%
o Lo [
2% |
% & — — [_El
A Aa A B Ba B

drawn frequencies across ratings, On average, structured
securities rated Ba or B have had much lower withdrawn
frequencies than those rated Aaa or A, reflecting typically
shorter average lhives for Aaa- or A-rated securities than
Ba- and B-rated ones. In fact, about half of the Aaa-rated
securities would be withdrawn in five years.

We compare in Exhibits 7 and 8 the likelihood of
ransitioning from higher rating categories into the lowest
rating category, as a measure of the discriminating power
of ratings. The results show over different horizons that
the structured finance and corporate sectors are similar
even over longer time horizons. There is a much higher
likelihood of transition to the lowest rating category tor
speculative-grade than for investment-grade credits.

Exhibit 7 shows the risk of corporate securities has
generally been higher, as roughly 32% of all speculative-
grade corporate securities have transitioned to Caa or
lower within five vears: the comparable number for struc-

tured finance s only about 12%. The historical long-term
transition rates for structured finance may change over
time since the growth of the speculative-grade compo-
nent of the structured finance sector has been a fairly
recent phenomenon.

Morcover, Exhibit 8 indicates, that although the
risk of investment-grade structured finance credits tran-
sittoning nto the lowest rating category has been very
low. it has been higher than seen for comparably rated
corporate securities. It is worth noting, however, that
most of the corporate bonds that transitioned from invest-
ment-grade into these lower rating categories subsequently
defaulted and suffered fairly high loss severity. Most of
the investment-grade structured finance transitions have
been to the Caa category, rather than the Ca or C cate-
gory, implying that Moody’s does not expect loss rates on
these structured securities to be as high as those typically
observed on defaulted corporate securities.

IV. AGE PROFILES OF STRUCTURED
FINANCE RATING TRANSITIONS

The majority of structured deals have a fixed pool
of (perhaps amornzing) assets. As newly originated trans-
actions age, detailed performance information on the
underlying asset pools becomes available. This information,
which is factored into the models used to help evaluate the
expected loss in these transactions, may change the orig-
inal assessment of credit risk on some tranches, causing
ratings to change. After a certain point in the life of a deal,
as collateral performance becomes more stable, senior
bonds are paid off, and deals become de-levered, ratings
would then also be stabilized, or in some cases rise. Is there

EXHIBIT 6

Cumulative Frequencies of Ratings Unchanged—1983-2002
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ExXHIBIT 7

Cumulative Frequencies of Transition into Lowest Rating Category from Below Investment-Grade—1983-2002
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Broad rating-based, adjusted for withdraun ratings: for comperare ratings, defanlts are merged o the Caa or beloy category.

ExHIBIT 8

Cumulative Frequencies of Transition into Lowest Rating Category from Investment-Grade—1983-2002
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Broad raring-based, adjusted for withdrawn ratings; for corporate rarings, defanlts are merged into the Caa or below category.

such an age pattern or seasoning effect in rating changes?

Because almost all structured finance ratings are first
assigned at the time of the transaction origination, the age
of a rating 1s a reasonable proxy for the age of a transac-
tion. The rating age is defined as the number of years
from the starting year of a rating to the cohort year. The
starting year is the year after a rating is officially assigned.
For instance, if a rating is assigned in April 1997, the
starting year is 1998, If the cohort year is 2001, then the
age of the rating is three. The rating age is measured only
by years.

Using this definition, we sort all structured securities
into each rating-age vintage. For instance, all one-year-old
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securities are in the one-year vintage, and all two-year-old
securities are in the two-year vintage. These rating-age vin-
tages are different from rating-year cohorts, in the sense that
a rating-year cohort consists of all securities at the beginning
of a vear, regardless of rating age. For each rating-age vin-
tage, the weighted average annual downgrade, upgrade, and
unchanged frequencies (adjusted for withdrawn ratings,
weighted by sizes of each rating-age vintage) are computed.
The frequencies of ratings unchanged over a year are shown
on the vertical axis of Exhibit 9. Exhibit 10 shows the fre-
quencies of annual downgrades and upgrades.

Exhibit 9 indicates that, after a rating is assigned, rat-
ings become increasingly vulnerable to change. This trend
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EXHIBIT 9

Annual Frequencies of Rating Unchanged Conditional on Rating Age—1990-2002

100%
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ExHiBIT 10

Annual Downgrade and Upgrade Frequencies Conditional on Rating Age—1990-2002
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Adjusted for withdrawn ratings; broad rating-based. DNG: downgrade; UDPG: upgrad

bottoms out in the fourth year. After the fifth year. ratings
gradually become more stable. More specifically, about
8% of structured securities have experienced a broad rating
change n the fourth or fifth year, and only about 2% have
had rating changes in the first year or the eighth year.
Exhibit 10 highlights the humped shapes in average

annual rating downgrades and upgrades as a functon of

rating age. Both the annual upgrade and downgrade fre-
quencies increase in the first years and then decline. On
average, the frequency of annual broad rating downgrades
peaks in the third year of the life of a rating, and the fre-
quency of upgrades peaks in the fifth year.

Exhibit 10 also shows that in the first four years after
a rating is assigned, annual downgrade frequencies
marginally surpass annual upgrade frequencies, but after
year five, annual upgrade frequencies are consistently and

substantially higher than annual downgrade frequencies.

JLNE 2003

These results imply that rating transition frequencies may

also be age-dependent.

V. RATING DRIFT, VOLATILITY,
AND NOTCHES PER RATING MOVE
IN STRUCTURED FINANCE

We move now to rating transition statistics mea-
sured at the level of refined rating categories. Exhibit 11
depicts the annual time series of upgrade and downgrade
frequencies weighted by the number of notches per rating
move. Because there are few observations before 1990, the
graph begins as of that year.

The downgrade frequency in Exhibit 11 is com-
puted as the total number of downgraded notches (i.e.,
the number of downgrades weighted by the size of down-

grades) divided by the total number of outstanding ratings
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ExuvisiT 11

Weighted-Average Upgrade and Downgrade Frequencies

. = Downgrade Frequency
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Y - Al ) A ! _ 4 ! I«

at the beginning of the year. We adjust the denominator
for withdrawn ratings by subtracting half of the ranngs
withdrawn for that year—a statistical technique com-
monly used to correct for data truncation. This technique
assumes that ratings are withdrawn regularly throughout
the vear. The upgrade frequencies are calculated similarly.

Exhibit 11 shows there is no clear trend in the upgrade
and downgrade frequencies. Both appear to fluctuate around
a constant mean, except in 2002, For instance, in 1998 and
1999 we observed higher downgrade rates, but in 2000
there were higher upgrade rates. Then in 2001, the bal-
ance tipped again toward more downgrades; the down-
grade rate was at 9.02% and the upgrade rate at 5.39%.

The year 2002 marks a significant shift in the down-
grade frequency from past experiences in structured
finance. The refined rating-based downgrade frequency
reached 32.83%, while the upgrade frequency was about
the same as 2001 at 5.23% (both frequencies adjusted for
withdrawn ratings and notches per rating move).

Downgrade and upgrade frequencies can also be
combined into a single metric, rating drift. that illustrates
the overall trend of rating movement. Rating drift is defined
as the difference between the weighted-average upgrade
frequency and the weighted-average downgrade frequency
on the basis of refined ratings, weighted by notches per
rating change and adjusted for withdrawn ratings.

This definition imparts several properties to the drift
term. First, if there are no downgrades or upgrades, the
rating drift is zero. Second, if the weighted-average down-
grade frequency equals the weighted-average upgrade fre-
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quency. the rating drift is also zero. Third, the greater the
difference between the upgrade and downgrade fre-
quencies, the greater the upward rating drift.

Rating volatility here is defined as the sum of the
number of downgrade rates and upgrade rates. Again these
are weighted by the number of notches per rating change,
divided by the total outstanding rarings at the beginning
of the year nunus half of the withdrawn ratings. Rating
volatility has several properties. First, if there is no rating
move, the rating volatility is zero. Second, it the rating
downgrade rate equals the upgrade rate (notice that the
rating drift is zero in this case), the rating volatility will
be strictly positive. The combination of rating drift and
rating volatility provides a good picture of rating dynamics.

Exhibit 12 displays the time series of rating drift and
rating volatility for structured securities. It shows that the
rating drift was randomly distributed around zero between
1992 and 2001. As we commented earlier, 2002 15 an
extremely volatile year, with very steep downward drift and
high raring volatility. The weighted-average rating drift over
time (i.e., further weighted by the number of outstanding
ratings each year) before 2002 is minuscule, —0.39%, and the
rating volatility is 18.55%. From 1990 through 2002, how-
ever, the weighted-average rating drift becomes —3.69%,
and the weighted-average rating volatility reaches 22.35%.

We report the weighted-average rating migration
frequencies primarily so that we can classity rating moves
into different types. For example, ratings may move in
small steps (one or two notches) but move frequently, or
they might not move frequently but might move mul-
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ExHIBIT 12
Rating Drift and Volatility in Structured Finance
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ExHIiBIT 13

Average Notches per Rating Move in Structured Finance and Corporate Finance
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tiple notches at once. A simple metric that would capture
this subtle difference is a measure of the number of notches
per rating move.

Exhibit 13 provides the time series values of this
metric for overall rating moves (downgrades and upgrades
combined) between 1990 and 2002, as well as for down-
grades and upgrades separately. For comparison, we also
include the notches per rating move in corporate ratings.

Exhibit 13 reveals that the average size of a rating move
in structured finance has increased slightly over time. Before
1997, even though there were periods of big rating moves,
on average the number of notches per rating move is below
2.0, Since 1998, it has consistently stayed above 2.6.

_[|_ INE 20003

Exhibit 13 also shows that the average number of
notches per downgrade generally exceeds that per upgrade
(1997 and 2000 are exceptions). As a comparison, notches
per rating action in the corporate sector appears to be
very stable (approximately 1.6) over the entire sample
period, and actually tapered off a little bit in 2002.

VI. STRUCTURED FINANCE
RATING CHANGE MOMENTUM

An examination of momentum, or path-dependence,
in rating changes s critically important to interpreting the
relative riskiness of different securities that carry the same

THE JourNAL OF FIXED INCOMI 15



ExHiBIT 14
Rating Change Momentum—1983-2002

Structured Finance Ratings Downgraded in t Upgraded in t Unchanged in t
Downgraded int - 1 36.36% 3.55% 60.10%
Upgradedint -1 3.39% 9.97% 86.63%
No Change int -1 3.52% 4.32% 92.16%
Unconditional 4.15% 3.71% 92.14%
[Corporate Finance Ratings Downgraded in t Upgraded in t Unchanged in t
Downgraded int -1 25.78% 7.11% 07.11%
Upgraded int - 1 6.68% 16.15% 17.17%
No Change in t -1 14.01% 8.53% 77.46%
Unconditional 14.70% 8.84% 76.46%

Adjusted for withdraum ratings, refined rating-based. Unadjusted for mamber of notches per vating wiove. ¢ is the current year and t = 1 is the previous year, ani

dovmgrades inclide transitions into default.

rating. If rating changes are path-dependent, they may be
predictable to some degree: recently upgraded securities
would entail less transition risk than recently downgraded
securities. One-year transition matrices should not be used
to extrapolate multiyear transitions.”

To examine structured finance rating change
momentum, we follow the method illustrated in Fons
[2002]. For each rating year, we construct not one, but
three rating cohorts: one consisting of securities that were
downgraded in the previous year, one consisting of secu-
rities that were upgraded in the previous year, and one
consisting of securities that had no rating change in the
previous year. These three cohorts enable us to calculate
conditional rating transition matrices.

Exhibit 14 provides a summary of the conditional
downgrade and upgrade rates in structured finance and
corporate ratings. It shows there is strong positive path-
dependence n structured finance ratings. For instance,
36.36% of the securities that were downgraded in a year
were also downgraded in the following vear. This number
is much higher than 3.39%, the downgrade frequency
conditional on an upgrade. Similarly, the conditional
upgrade frequency is 9.97%, much higher than 3.55%,
the upgrade frequency conditional on a downgrade.

Exhibit 14 also includes a comparison to the cor-
porate sector, Structured finance downgrade momentum
appears to have been stronger than the momentum n
corporate ratings, while upgrade momentum appears to
have been weaker. Corporate ratings, however, are gen-
erally more volatile.

In terms of conditional downgrade-to-upgrade or
upgrade-to-downgrade ratios, structured finance ratings
appear to have stronger upgrade and downgrade momentum
than corporate ratings. Exhibit 14 shows that when condi-
tioned on downgrade, the downgrade-to-upgrade ratio in
structured finance is 10.24, but is about 3.6 for the corporate
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sector. (We treat default as a downgrade in this particular
measure.) Similarly, the conditional upgrade-to-downgrade
ratio, conditioned on an upgrade, is 2.94 in structured
finance, but only 2.42 i corporate finance.

Rating change momentum is shown in further detail
through conditional rating transition matrices in Exhibit
15. Here we can see that, if a security with a B rating had
been downgraded in the previous year, it would have a
particularly high chance (55.94%) of being downgraded
one broad category further into the Caa or below cate-
gory. Simularly, 1f a Baa rating was downgraded in the pre-
vious year, its chance of being downgraded one broad
category further to the Ba category is 22.22%. Also, Ba
and B have particularly high upgrade momentum.

It should be noted that the upgrade rate from Ba to
Baa conditional on a downgrade is also very high at 15.96%,
and the downgrade rate from Baa to Ba conditional on a
upgrade is also high at 26.26%. The rating reversals observed
here in the Baa and Ba rating categories are driven mainly
by the GreenTree/Conseco rating changes. In November
1998, its long-term senior debt ratings had been lowered
to Bal from Baa3. In December 1999, its rating was
upgraded from Bal to Baa3, and then again in April 2000,
downgraded again back to Bal. There are more than 50
structured securities guaranteed by GreenTree/Conseco
that were affected by these rating reversals across three cal-
endar years. Because these securities are not treated as
single-rating pass-throughs, they are included in this study.

Rating Change Dependence
Across Tranches in the Same Deal

Rating changes in a deal are likely correlated, as the
same collateral pool backs different tranches. To estimate
this correlation, we form a downgrade cohort each year
as follows.
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EXxXHIBIT 15

Conditional Annual Rating Transition Matrices in Structured Finance—1983-2002

Structured Finance Annual Rating Transition Matrix, Conditional on Previously Downgraded

Aaa Aa A Baa Ba B Caa or Below
Aaa 0.00% 0.00% 0.00% 00.00% 0.00%5 0.00% 0.00%
Aa 01.36% 83.27% 10.32% 5.34% 0.71% 0.00% 0.005
A 0.30% 0.30% 80.91% 13.33% 3.03% 0.00% 2.12%
[Baa 0.48% 0.00% 0.48% 62.32% 22,224 5.80% 8,700
Ba 0,006 0.00% 0,006 15.96% 52 84% 13.83 17.38%
B 0.00% 0.005% 0.00% 0.00% 0.00% 44.06% 55.94%
{Caa or Below 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
Structured Finance Annual Rating Transition Matrix, Conditional on Previously Upgraded

Aaa Aa A Baa Ba B Caa or Below
Aaa 100.00% 0.00% 0.00% 0.00% 0.00% (.00 0.00%
Aa 13.44% 86.32% 0,249 0.00% 0.00% 0.00% 0.00%
A 2.14% 8.93% 88.21% 0.71% 0.00% 0.00% 0.00%
Baa 1.12% 5.03% 7.82% 59,78 26.26% 0.00% 0.00%
Ba 0.00% 0.00% 3.03% 21.21% 75.76% 0.00% 0.00%
B 0.00% 0.00% 0,00% 0.00% 22.22% 77.78% 0.00%
Caa or Below 0.00% 0.00% 0.00%5 0.00% 0.00% 1.00% 0.00%

We first check each structured security, let’s say,
tranche X, to see if the deal to which tranche X belongs
also includes another tranche, let’s say, tranche Y, that has
been downgraded. In other words, X and Y belong to the
same deal, and Y 1s downgraded in that vear. In this case,
X 1s in the downgrade cohort in that same year. If there
is no such downgraded Y in the same deal with X, X is
not included in the downgrade cohort. Notice if both X
and Y experience downgrades in the same vear, both of
them belong to the downgrade cohort.

We use the same method to form upgrade cohorts
and unchanged rating cohorts, and then compute all
rating transition percentages. Exhibit 16 reports the
aggregate downgrade and upgrade frequency conditional
on whether a different ranche in the same deal experi-
enced a downgrade, an upgrade, or no change within the
same vear.

Exhibit 16 shows that contemporancous rating
change dependence is strongly positive. Specifically, given
that a different tranche m the same deal 15 experiencing
a rating downgrade, 70.53% of tranches experience down-
grades, compared to (.57% if a different tranche in the
same deal 1s experiencing an upgrade, or 1.69% 1f a dif-

_||_'_\;| RN

terent tranche has no rating change. Similarly, given that
a different tranche in the same deal is experiencing an
upgrade, 66.62% of tranches experience upgrades, com-
pared to 0.60% if a different tranche in the same deal is
experiencing a downgrade, or 2.29% if another tranche
has no rating change.

To examine more details of rating change depen-
dence within deals, we also compute conditional rating
transition matrices. These transition matrices are in Exhibit
B-5 in the appendix (also broad rating-based). Two obser-
vations are worth noting.

First, conditional on another tranche in the same
deal experiencing a downgrade, the B-rated tranches
have the highest percentage of downgrades (above 84.5%)
after being adjusted for withdrawn rating. The remaining
15.5% of the B-ratings stay the same, although there may
be rating changes on a refined basis. The Baa-rated
tranches have had the second-highest percentage of down-
grades (about 75%).

Second, conditional on another tranche experi-
encing an upgrade, the Ba-rated tranches have the highest
upgrade percentage of upgrades (about 69%) after being
adjusted for withdrawn ratings, and the Aa-rated tranches
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ExXHIBIT 16

Contemporaneous Rating Change Dependence Across Tranches in Same Deal—1983-2002

Downgraded Upgraded Unchanged
(Conditional on Another Tranche Being Downgraded 70.53% 0.60% 28.87%
(Conditional on Another Tranche Being Upgraded 0.57% 66.62% 32.81%
(Conditional on Another Tranche Sustaining No Rating Change 1.69% 2.29% 96.02%
(Unconditional 4.15% L% 92.14%

Adjusted for withdrawn ratings, refined rating-hased: nnadgusted for wmomber of notches per rating move

ExHIiBIT 17

Annual Downgrade, Upgrade, and Rating Unchanged Frequencies by Sector

Downgrade Rate [  Upgrade Rate| Unchanged Rate| Withdrawn Rate Downgrade/Upgrade Ratio
IABS, 1991-2002 2.95% 1.27% 86.59% 9.19% 2.3
CDO, 1991-2002 10.88% 0.57% 83.35% 5.20% 19.0
CMBS, 1991-2002 1.57% 3.49% 88.72% 6.22% 0.4
RMBS, 1991-2002 1.88% 3.61% 89.18% 5.34% 0.5
Other, 1991-2002 4.20% 2.78% 79.84%% 13.18% 1.5
All Structured, 1983-2002 2.99% 2.52% 87.66% 6.84% |2
All Corporates, 1983-2002 8.88% 3.00% 81.49% 5.73% 2.3

Broad rating-based.

have the second-highest percentage (about 66%). Notice
that these percentages are from the broad rating-based
conditional transition matrices. Similar percentages by
ratings on a refined rating basis will even be higher.

Rating Transitions Across
Structured Finance Sectors

As mentioned earlier, we group all strucrured secu-
rities into five main sectors: ABS, CDO, CMBS, RMBS,
and OTHER. Exhibit 17 summarizes the weighted-
average annual rating downgrade, upgrade, and unchanged
frequencies in five sectors. For comparison, the same fre-
quencies in corporate ratings are also listed.

There are several interesting observations to be made
about Exhibit 17. First, rating stability is similar across

different structured finance sectors with the exception of

CDOs. The unchanged rating percentages for the four
main sectors are above 80% on average (not adjusted for
withdrawn ratings).

Second, there are some significant differences in the
downgrade and upgrade frequencies across sectors. CMBS
and RMBS have higher upgrade frequencies than down-
grade frequencies, while the CDO sector has experienced
an extremely high downgrade frequency. Higher upgrade
frequencies in the general mortgage collateral (CMBS/
RMBS) sectors can be explained by the seasonmg of trans-
actions (1.¢., loans n the collateral are more seasoned),
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and the strength of the residential and commercial real
estate markets over the last decade.”

The extremely high downgrade frequency in the
CDO sector mirrors similar observations in the corporate
sector. For detaled explanations of the CDO sector rating
performance, see Fu and Harris [2003].

Third, ABS has a relatively high average frequency
of withdrawn ratings. This reflects the much shorter
average lives of many ABS securities.

Exhibit 17 shows the frequencies of downgrades
and upgrades based only on broad rating categories. As
in our analysis earlier, analysis of the downgrade and
upgrade frequencies of refined ratings can provide us a
more detailed picture of rating changes. These statistics
and their time series are in Exhibits 18 and 19.

The sector-specific differences of downgrade and
upgrade frequencies evident in Exhibits 18 and 19 reaf-
firm the results shown in Exhibit 17. Specifically, the
CDO and ABS sectors have had higher downgrade fre-
quencies than the other sectors, especially in the most
recent three years, while the CMBS and RMBS sectors
have historically had higher upgrade frequencies.

Exhibit 20 provides annual broad rating transition
matrices for the four major sectors (the transition matrix
tor the “other” sector 1s in Appendix B). Exhibit 20 reveals
several interesting findings.

First, the stability of speculative-grade ratings is
markedly ditterent across sectors. Speculative-grade secu-
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rities 1 the CMBS and RMBS sectors are much
more stable than those in the ABS and CDO

SeCrors.

Second, the rating stability of investment- 120%
grade securities has been very similar across
three of the four main sectors (CDQ is the o
exception, although its Aaa rating 1s fairly com- 80
parable to Aaa ratings in the other three sec-
tors). Rating unchanged frequencies for the 60% |
Aaa rating are above 95% in all four sectors, S0
and for Aa, A, and Baa ratings they are almost
always above 90% (those in the CDO sector 20
are exceptions).

0% -

Third, in the ABS and CDO sectors, the
B-rated securities migrated at a very high rate
into the Caa or below category (more than
20% in the ABS sector, and more than 30% in
the CDO sector). In the CMBS sector, the rate

2

1995

ExHIBIT 18
Weighted-Average Downgrade Frequencies by Sector—1995-2002

DO
= ABS
CMBS
= «  RMBS
L
L] ; £ »
8= S L e 3
1996 1997 1998 1999 2000 2001 2002

Adjusted for withdrawn ratings, refined rating-based, and weighted by mer of worches
Per ting move.

of such migration was only about 2%. For the
Ba-rated securities m the ABS sector, rating
volatility has been particularly high.

Fourth, few securities have ever been 30%
upgraded out of the Caa or below category. In =
both the ABS and CDO sectors, there is actu- =
ally no such transition. On the other hand, 1t 200
is also very rare for investment-grade securities
to migrate within one year into the Caa or 13%
below category. As a comparison. in the cor- 0%
porate sector, on average more than 10% of the
Caa or below rated issuers were upgraded. REL

0%

/

ExHisiT 19
Weighted-Average Upgrade Frequencies by Sector—1995-2002

—a— CMBS

—¥— RMBS
—m— ABS
DO

7\

VII. SUMMARY COMPARISONS
AND INTERPRETATIONS

When we compare structured finance to

1995 1996 1997 1998 1999 2000 2001 2002

Adjusted for withdrawn ratings, refined rating-based, and weighted by number of norches
PEF FANIG oV,

corporate rating transitions, we have found that
Structured finance ratings have been less likely to change
than corporate ratings, over both one-year and multivear
horizons. When structured securities have experienced
rating changes, their downgrade-to-upgrade ratio has
been lower than that of corporates. When there are rating
changes in structured finance, they have been greater on
average than changes of corporates. Overall, structured
finance ratings have been more stable than corporate rat-
ings, as the effect of structured securities’ lower frequency
of rating changes has more than outweighed their greater
propensity for large rating changes when rating changes
do oceur.

For speculative-grade securities, migration rates to

_|1 NE 2003

the lowest rating categories (Caa or below) have been
much lower for structured finance than for corporate rat-
ings. over both short and long horizons.

For investment-grade securities, migration rates to
the lowest rating categories have been higher for struc-
tured finance than for corporate ratings, over both short
and long horizons.

Like corporate securities, structured finance secu-
rities undergoing rating changes in one year are much
more likely to sustain further changes in the same direc-
tion in the next vear, In comparison to securities that
experience no rating change or a change in the opposite
direction.

19
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EXHIBIT 20
Weighted-Average Annual Transition Matrices by Sector—1991-2002

IABS To:
From: Aaa Aa A Baa Ba B Caa or Below
Aaa 99.05% 0.82% 0.04% 0.01% 0.00% 0.00% 0.08%
Aa 2.57% 94.62% 1.82% 0.67% 0.08% 0.00% 00.24%
A 0.63% 1.07% 96.34% 1.15% 0.63% 0.08% 0.10%
|Baa 0.59% 0.46% 0.97% 89.59% 6.47% 1.22% 0.71%
[Ba 0.28% 0.14% 0.42% 745% 74.40% 5.63¢ 11.67%
lB 0.00% 0.00% 0.00% ().60% 0.00% 76.65% 22.75%
[Caa or Below 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%
CDO To:
From: Aaa Aa A Baa Ba B Caa or Below
Aaa 95.37% 3.09% 0.93% 0.51% 0.10% 0.00% 0.00%
Aa ().58% 89.04% 5.48% 3.50% 1.05% 0.23% 0.12%
A (. 16% (0.98% 89.59% 6.02% 1.95% 0.33% 0.98%
Baa 0.00% 0.09% 0.51% 86.19% 6.17% 3.69% 3.34%
Ba 0.00% 0.00% 0.00% 1.37% 81.48% 5.83% 11.32%
[B 0.00% 0.00% 0.00% 0.00% 0.00% 68.98% 31.02%
ICaa or Below 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% © 100.00%
CMBS To:
From: Aaa Aa A Baa Ba B Caa or Below
Aaa 98.49% 1.51% 0.00% (.00% 0.00% 0.00% 0.00%
Aa 5.58% 93.35% 0.63% 0.18% 0.00% 0.18% 0.09%
A 1. 45% 3.23% 93.87% 1.45% 0.00% 00.00% 0.00%
|Baa 0.62% 1.24% 3.03% 93, 18% 1. 45% 0.28% 0.21%
Ba 0.00% 0,00% 0.59% 2.52% 94.67% 1.78% 0.44%
IB 0.00% 0.00% 0. 16% 0.65% 1.79% 94.95% 2.44%
K‘aa or Below 0.00% 0.00% 0.00% 0.00% 0.00% 2.70% 97.30%
RMBS To:
From: Aaa Aa A Baa Ba B Caa or Below
Aaa 99.34% 0.49% 0. 14% 0.03% 0.00% 0.00% 0.00%
Aa 8.03% 89.85% 1.70% 0.43% 0.00% 0.00% 0.00%
A 2.07% 4.28% 91.06% 2.15% 0.21% 0.03% 021%
Baa 0.67% 0.76% 3.37% 91.58% 1.88% (0.85% 0.88%
Ba 0.21% 0.07% 1.41% 4.08% 90.01 % 1.76% 2.46%
B 0.00% 0.14% 0.00% 0.42% 0.56% 92.31% 6.57%
“aa or Below 0.00% 0.00% 0.00% 0.00% 0.28% 0.00% 99.72%
Corporate To:
From: Aaa Aa A Baa Ba B Caa or Below
Aaa 00, 28% 9.31% 0.41% 0).00% 0.00% 0.00% 0.00%
Aa (),54% 90.54% 8.73% 0.17% 0.01% 0.01% 0.00%
A 0.05% 2.35% 91.67% 5.33% 0.45% 0.11% 0.05%
Baa 0.05% 0.26% 5.36% S8.48% 4.66% 0.72% 0.46%
Ba 0.00% 0.04% 0,70% 6.34% 31.49% 9.35% 2.08%
B 0,02% (1.03% 0.24% 0.69% 6H.66% 79.81% 12.53%
Caa or Below 0.00% 0.00% 0.00% 0.00% 1.85% 8.41% 89.75%
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While it is by no means clear that we can expect
these observed differences and similarities to persist over
time, it is worthwhile to consider some of the possible
explanations for these findings.

First, structured finance securities may have expe-
rienced more stability than corporate ratings because Aaa-
rated securities are more common, and Aaa ratings tend
to be particularly stable. At the beginning of 2002, about
one-third of all structured securities carried Aaa ratings,
compared to merely 1.5% of all corporate ratings.

Second, the relative rating stability in structured
finance may also be explained in part by the numerous
instances in which originators or servicers of structured
securities have supported troubled transactions—some-
thing typically not considered in rating assigniments in
structured finance

and thereby averted rating transitions
on the affected securities.

Third, the higher propensity of investment-grade
structured securities (relative to corporate investment-
grade securities) to transition nto the lowest rating cat-
egory may be explained by the structured finance sector’s
large concentration in exposure to high-yield bonds issued
in the late 19905 and exposure to the credit strength of
GreenTree/Conseco.

Fourth, asset pools originated or serviced by weak
corporate entities are often structured with high levels of
credit enhancement that make rating changes less likely
to respond to modest changes in pool performance, but
nonetheless may require sharp rating downgrades if the
servicer’s credit quality deteriorates or the servicer or orig-
inator commits fraud. This may partially explam the sta-
bility and the extent of rating actions in structured finance
compared to corporate finance.

Finally, there are differences in the evolution of credit
risk between the structured and corporate sectors. In the
corporate sector, as an issuer’s credit circumstances change,
Moody’s ratings often change gradually, as more 1s learned
over time about how management is reacting to the
changed circumstances. In structured finance, however, the
underlying asset pool 1s often fixed so that as pool per-
formance begins to deviate from expected performance,
there 1s generally little likelihood that this deviation will
be reversed over time, and there is therefore less reason
to take a gradual approach to ratung changes. This helps
explains why, when changed. structured finance ratings
tend to move in larger steps than corporate raangs it rating
adjustments are required.

J], NE 2003

APPENDIX A: METHODOLOGY

Exclusion of Guaranteed Securities
and Single-Rating Pass-Throughs

We decided to exclude all structured securities that are
either guaranteed by a federal agency or a GSE such as Fannie
Mae and Freddie Mac, or by one of the financial guaranty
msurers. This 1s because the ratings on these wrapped securities
are from these guarantors, and these guarantors have always
been rated Aaa. The majority of agency-guaranteed securities
are in the ILMBS sector, while most of the securities excluded
due to a financial wrap by one of the four big financial guaran-
ton—MBIA, FSA, AMBAC, and FGIC—are in the ABS sector.

We also have chosen not to include any other pure smgle-
name rating pass-throughs. Although not guaranteed, a large
number of structured notes and some CMBS lease-backed secu-
rities divectly mhented a single corporate (or a single sovereign)
rating. In other words, the raungs on these securities have effec-
tively a 100% correlation with the single ratings that support
theni. These securities are excluded.

The sample does include secunties whose ratings could
practically be mtluenced by the ratngs of two (or more) secu-
rities or issuers, even if one of them plays 4 dominant role. For
example, we include ratings on repackaged secunities because
the default risks of both the bond in the asset and the swap
counterparty could porentially atfect the rating of the security.
For these securities, 1t 1s mainly the rating of the bond in the
asset that determines the raung of the security, but we do not
treat them as having a 100% correlation. Sumilarly, the struc-
tured finance transactions supported by Green Tree/Conseco
are included in the sample.

Inclusion of Earliest Observations

There are few observations in structured finance in the
19805, particularly i the carly 1980s. Although we choose to
include them for the suke of sample completeness, we also show
additional exhibits in Appendix B that cover only the more
recent periods (see Exhibit B-2). Since most of the stanstical
analysis in this study uses weighted-average values, these earliest
observations have very litde impact on the aggregate statistics.

About Rating Transition Intervals

Following the same methods used in our past rating tran-
sition studies, we first form rating-vear cohorts. For each struc-
tured finance security, we track its year-end ratings (or
cquivalently the next vear-start ratings). We do not track indi-
vidual rating changes during a vear: rather, we track only the
beginning- and end-of-year ratings. For each rating year cohort,
we then compute percentages of ratings migrating from one
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rating category to another over defined horizons varying from
one year to a number of years. These rating rransition per-
centages are then averaged over vears, weighted by the size of

each rating-year cohort,

Treatment of Withdrawn Ratings

In most of the text, we report rating tansinons that have
been calculated by excluding withdrawn ranings (WRs). Exhibits
that show these WIR-excluded stadstics are labeled as adjusted for
withdrawn ratings.” Otherwise, exhibits are labeled as unadjusted
for withdrawn ratings, and the frequency with which ratings were
withdrawn is reported explicitly.” The Appendix B wansition
muatrices are all unadjusted tor withdrawn ratings.

Treatment of Broad versus Refined Ratings

We also distinguish between transitions that are based on
broad ratings (i.e., with no numeric modifiers) and refined rat-

mgs (ie., with numeric moditiers). Most of the exhibits and

analysis in the text are broad rating-based.

Treatment of Multinotch Rating Changes

Finally, in calculating aggregate downgrade and upgrade

frequencies of all refined ratings, we have occasionally adjusted

for the number of notches per rating move—a rating move ot
three notches (on a refined rating scale). for instance, is con-
sidered as three ratng changes. When these adjustments are
made, we label exhibits adjusted for number of notches per
rating move, Aggregate downgrade and upgrade frequencies
based on broad ratings are typically not adjusted for number of
notches per rating move. The Appendix B transition matrices

are all refined raung-based.

APPENDIX B: TRANSITION MATRICES

EXHIBIT B-1
Annual Rating Transition Matrix—1983-2002

All Structured Finance Annual Rating Transition Matrix—1983-2002
To:
IFrom: Aaa Aa A Baa Ba B Caa or Below WR
IAaa 89.92% 0.81% 0125 0.04% 0.00% (0.00% (1.03% 9.08%
IAa 5.15% 8634 2.15% 0:60% (1.08% 0.03% (.06% 5.59%
A 1.05% 2.54% 86.90% 1.69% (.48 0.06% 0.17% 7.10%
Baa 0.51% 0.63% 2.07% 86.93% 3,684 1.21% 1044 3.83%
Ba 0, 14% 0.06% 0.75% 3849 83.00% 31 1% 5.26% 3.75%
B (1.00% 0.05% 0.05% 0.444% (0.82% 83.54% Y.26% 3.83%
Caa or Below 0.00% 0.00% 0.00% 0.00% 0.15% 0.30% 86.72% 12.84%
IAll Corporate Finance Annual Rating Transition Matrix—1983-2002
To:
From: Aaa Aa A Buan Ba B| Caa or Below Default WR
Naa 86.09% 8.79% 0.96% 0.00% 0.00% 0.007% 0.00% 0.00% 4.16%
\a .76% 86,185 8.69% 0.36% 0.09% 0.02% 0.00% 0.03% 3.87%
A 0.04% 2.43% 86.97% 5.54% 0.67% 0.21% 0.02% 0.02% 4.10%
Baa 0.05% 0.27% 5.63% 82.40% 4.97% 1.06% 0.17% 0.22% 5.24%
Ba 0.01% 0.03% 0.56% 5.02% T3.31% B.22% (L6B % 1.36% S81%
B (.01 % (LO5% (.21 % 0.56% 5.67% 74.40% 384 6,836% 8.4
(Caa or Below 0.00% 0.00% 0.00% 0.91% 2:.31% 5.87% S4 444 26.29% 10.18%
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ExHIBIT B-2
Annual Rating Transition Matrices by Sector—1983-2002

[ABS 1983-2002

Auaa Aa A Baa Ba B Caa or Below WR
Aaa 87.21% 0.75% 0.03% 0014 0.00% 0.00% 0.07% 11.93%
Au 2.36% 88.74% 1.67% 0.62% 0.07% 0.00% 0.22% 6.32%
A 0.58% 0.97% 87.96% 1.06% 0.58% 0.07% 0.09% 8.68%
Baa 0.56% 0.44% 0.92% ¥5.74% 6.25% 1. 16% (.68% 4.25%
Ba 0.27% 0.13% 0.40% 7.09% TE12% 5.35% 11.10% 4.55%
B 0.00% 0.00% (.00% 0.57% 0.00% 73.14% 21. 7% 4.57%
](‘aa or Below 0.00% 0.00% 01.00% 0.00% 0).00% 0.00% 77.98% 22.02%
[CDO 1991-2002 ]
Aaa Aa A Baa Ba B Caa or Below WR
\aa 89.12% 2.89% 0.87% 0.48% 0.10% 0.00% 0.00% 6.54%
Aa 0.56% 85.27% 5.25% 1.35% 1.00% 0.22% 0.11% 4.24%
A 0.15% 0.90% 82.36% 5.53% 1.79% ).304% 0.90% B.07%
Baa 0.00% (.08% 0.49% 81.97% 5.87% 3514 3.18% 4.89%
Ba 0.00% O.00% 0,004 1. 34% 79.43% 5.69% 11.04% 251%
B 0.00% 0.00% 0,005 0.00% 0.00% 66.52% 2991% 3.57%
|Caa or Below 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 96.43% 3.57%
[CMBS 1988-2002 |
Aaa Aa A Baa Ba B Caa or Below WR|
Aan 88.67% 1.43% 0.00% 0.00% 0.00% 0.00% 0.00% 9.90%
Aa 5.11% 85.67% 0.66% 0. 16% 0.00% 0.16% 0.08% 8.15%
A 1.36% 3.05% 88.52% 1.36% ).00% 0,004 0.00% 5.70%
Baa 0.59% 1.19% 2.90% R9.06% 1.38% 0.26% 0.20% 441%
Ba 0.00% 0.00% 0.57% 2.41% 90.77% 1.70% 0.43% 4.12%
B 0.00% 0.00% 0. 16% 0.63% 1.73% 91 .81% 2.36% 3.31%
Caa or Below O.00% 0.00% (.O0% 0.00% (0.00% 2.50% 90.00% 7.50%
[RMBS 1983-2002
Aaa Aa A Baa Ba B Caa or Below WR
Aaa 92 49% 0.45% 0,13% 0.03% 0.00% 0.00% 0.00% 6.90%
Aa 7.05% 85.91% 2.05% ().40% 0.00% 0.00% 0.00% 4.58%
A 1.98% 4.00% 87 49% 2.06% 0.20% 0.03% ().20% 3.05%
Baa 0.65% 0.74% J2T% 8U. 445 1.83% (.83% 0.86% 2.39%
[Ba 0.21% 0.07% 1.37% 3.97% 87 48% 1.71% 2.39% 2.80%
ll_i 0.00% 0.13% 0.00% 0.40% 0.53% 88.25% 6.41% 4.27%
|('aﬂ or Below 0.00% 0.00% 0.00% 0.00% 0.24% 0.00% 87.08% 12.68%
|0THER 1990-2002 J
Aaa Aa A Baa Ba B Caa or Below WR
Aaa 83.36% 3.80% 0.15% 0.00% 0.00% 0.00% 0.00% 1 2.70%
Aa 0.29% 84.37% 3.76% 0.00% 0.00% 0.00% 0.00% 11.58%
BY 0.00% 11.75% 69.50% 1.75% 1.00% 0.00% 0.25% 15.75%
Baa 0.00% 0.00% 4.29% 67.86% 8.57% 1.43% 2.14% 15.71%
[l!u 0.00% 0.00% 0,004 2.38% 75.00% 1.19% 2.38% 19.05%
[ll 0.00% 0.00% (L0055 0,00% 0.00% 95.35% 2.33% 2.53%
|Can or Below 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 85.71% 14.20%
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ExHIBIT B-3

All Structured Finance Multiple-Year Rating Transition Matrices—1983-2002

|One-\’ear Rating Transition Matrix

[To:
From: Aaa Aa A Baa Ba B Caa or Below WR
Aaa RO 924 0.81% 0.12 0.04%% 0.00% 0.00% 0.03% 9.08%
IAa 5.15% 86.34% 2.15% 0.60% 0.08% 0.03% 0.06% 5.59%
A 1.05% 2.54% 86.90% 1.69% 0.48% (1065 0.17% 7.10%
Baa 0.51% 0.63% 2.17% 86.93% 3.68% 1.21% 1.04% 3.83%
Ba 0.14% 0.06% 0.75% 3,849 83.09% 3.11% 5.26% 3.75%
B 0.00% 0.05% 0.05% 0.44% ().82% 85.54% 9.26% 3.83%
Caa or Below 0.00% 0.00% 0.00% 0.004% 0.15% 1).30% 86.72% 12.84%
[Two-\’ear Rating Transition Matrix
Aaa Aa A Baa Ba B Caa or Below WR
IAaa 79.51% 1.18% 0.20% 0.08% 0.01% 0.00% 0.07% 18.96%
Aa 10.62% T2.88% 3.45% 1. 14% 0.22% 0.03% 0.10% 11.57%
A 2.39% 5.01% 73.54% 2.03% (.89% 0.22% (0.45% 15.47%
Baa 1.10% 1.31% 4.62% 75.63% 4.59% 1.95% 2.53% 8.28%
Ba ().38% 0.26% 1.77% 5.43% T1.85% 3.32% 8.79% 8. 19%
B 0.00% 0.15% 0.07% 1.09% 1.53% 75.29% 12.54% 9334
‘aa or Below (.00 0.00% 0.00% 0.00% 0.42% 0.63% 76.99% 21.97%
[Three-Year Rating Transition Matrix |
Aaa Aa A Baa Ba B Caa or Below WR
Auda 68, 14% 1.35% 0.29% 0.12% 0.02% 0.00% 0.11% 29 98 %
Aa 16.05% 59.79% 4.05% 1.62% 0.49% 0.11% 0.13% 17.77%
A 3.87% 6.47% 59.99% 2.06% 0.80% 0.36% ().80% 25.65%
Baa 1.68% 2.00% 7.08% 63.79% 4.35% 2.39% 5.16% 13.53%
Ba 0.77% 0.72% 3. 14% 8.50% 62.31% 2.73% R.60% 13.23%
|B .00 0.30% 0. 10% 1.79% 1.98% 6S5.77% 14.48% 15.58%
|(.'aa or Below 0.00% 0.00% 0.00% 0,004% 0.90% (0.90% 67.57% 30.63%
[Four-Year Rating Transition Matrix |
Aaa Aa A Baa Ba B Caa or Below WR
\aa 56.88% 1.44% 0.30% 0.09% 0.03% 0.01% 0.22% 41.04%
Aa 21.77% 47.70% 4.33% 1.59% 0.44% 0.22% 0.24% 23.71%
A 6.50% 7.94% 47.27% 1.92% 0.72% 0.42% 1.10% 34.13%
IBaa 2.63% 2.75% 9.06% 54.98% 5.92% 2.12% 5.27% 17.27%
Ba 1.24% 1.39% 5.48% 11.89% 54.05% 1.93% 7.41% 16.60%
IB 0.00% (0.47% 0.16% 3. 13% 2.66% 60).47% 12.97% 20.16%
k;aa or Below 0.00% 0,004 0.00% 0.00% 245% 1.84% 60.74% 34.97%
[Five-Year Rating Transition Matrix
Aaa Aa A Baa Ba B Caa or Below WR|
Aaa 47.27% 1. 18% 0.34% 0.12% 0.01% 0.04% 0. 18% 50.87%
Aa 24.34% 37.52% 3.95% 1.71% 0.46% 0.34% 0.52% 31.16%
A 7.56% 8.22% 35.62% 1.78% 0.69% 0.43% 112% 44.58%
Baa 3.72% 3.24% 10.39% 46.09% 4.09% 2.25% 7.52% 22, 70%
Ba 1.42% 1.72% 6.57% 13.85% 44.79% 1.72% 7.18% 22.75%
B 0.00% 0.41% 0.21% 4.15% 2.90% 52.07% 12.86% 27.39%
(Caa or Below 0.00% 0.00% 0.00% 0.00% 3,230 2429 50.81% 43.55%
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ExHIBIT B-4
All Corporate Finance Multiple-Year Rating Transition Matrices—1983-2002

l()ne-\’ear Rating Transition Matrix ]
To:
From: Aaa Aa A Baa Ba B Caa-C Default WR
Aaa 86.09% 8.79% 0.96% 0.00% 0.00% 0.00% 0.00% 0.00% 4.16%
Aa ().76% 86,18 8695 0.36% 0.00% 0.02% 0.00% 0.03% 387%
A 0.04% 2.43% 86.97% 5.54% 0.67% 0.21% 0.02% 0.02% 4.10%
Baa 0.05% 0.27% 5.63% 82.40% 4.97% 1.06% 0.1 7% 0.22% 5.24%
Ba 0.01% 0.03% 0.56% 5.02% 75.31% 8.22% (1.68% 1.36% 8815
B 0.01% 0.05% 0.21% 0.56% 5.67% 74.40% 3.84% 6.86% .40
ICHH-C 0.00% 0.00% 0.00% 0.91% 231% 5.87% 54.44% 26.296 10, 18%

(Two-Year Rating Transition Matrix

Aaa Aa A Baa Ba B Caa-C Default WR
Aaa 74.87% IS 1% 1.76% (.00% (). 18% 0.000% 0.00% 0.00% 8.09%
Aa 1.31% 73.96% 15.28% 1.10% 0.33% 0.10% 0.02% .05% T.87%
A 0.09% 4.50% 75.81% 9.19% 1.47% 0.47% 0.05% 0.09% 8.33%
Baa 0.10% 0.56% 10.11% 6H8.66% 7.20% 2.15% 1).36% 0.57% 10.30%
|Ba 0.03% 0.07% 1.08% 8.34% 56.19% 12.12% 1. 18% 3.66% 17.34%
[B (.02% 0.09% ().34% 1.08% 8.83% 55.35% 4.45% 13.40% 16.45%
IGH-C 0.00% 0.00% 0.05% 2.28% 2.02% 8.24% 33.55% 33.41% 20,465

I'l'hree-Year Rating Transition Matrix

Aaa Aa A Baa Ba B Caa-C Default WR
Aaa 65.039% 20017% 2.52% 0.00% ().38% 0.000% 0.00% (1.00% 11.89%
Aa 1.82% 63.01% 20.35% 2.12% 0.50% 0.17% 0.02% 0.10% 11.90%
A 0.13% 5.79% 66.51% 11.59% 2.1 7% 0.65% O.11% 0.265 12.79%
Baa 0.13% (.89% 13,01 % 58.59% 7.84% 2.735% (1.56% (0.89% 15.34%
Ba 0.03% 0.09% 1.76% 9.80% 42.32% 12.89% 1. 46% 6.21% 25.43%
B .04 0.13% 0.35% 1.74% 8.87% 42.04% 3.93% 18.209% 24.61%
Caa-C 0.00% 0.00% 0.10% 1.27% 3.33% X.A42% 21.89% 37.30% 271.71%
[Four-Year Rating Transition Matrix

Aaa Aa A Baa Ba B Caa-C Default WR
|Aaa 56.15% 23.77% 3.85% (.00% 0.27% 0.06% 0.004% 0.07% 15.82%
Aa 2.13% 54.36% 23.09% 3.20% 0.60% ).28% 0,05% 0.23% 16.07%
A 0. 14% 6.44% 59.22% 13.09% 2.70% 0.814% 0. 14% ().43% 17.02%
Baa 0.18% 1.04% 14.43% 51.22% 8.01% 3.07% 0.63% 1.39% 20.05%
Ba 0.03% 0.17% 2.05% 10.21% 32.07% 12.46% | .44% B.65% 32.92%
B 0.06% 0. 16% 0,494 1.95% 8.17% 31.54% 3.39% 21.80% 32.44%
ICaa-C 0.00% 0.00% 0.00% | 45% 3.40% 9. 18% 12.61% 40.42% 32.95%
[Five-Year Rating Transition Matrix |

Aua Aa A Baa Ba B Caa-C Default WR
Aaa 48.06% 26.18% 4.98% 0.45% 0.06% 0.07% 0.1 3% 0. 19% 19.89%
Aa 2.26% 47.35% 24.88% 3.98% 0.83% (0.25% 0.03% 0.36% 20.06%
A 0. 144 6.49% 53.63% 13.86% X 11% 0.93% 0. 16% 0.57% 21.10%
Baa 0.25% 1.21% 14.75% 45.86% 7.82% 2.93% 0.55% 1.83% 24 82%
Ba 0.03% 0.25% 2.22% 10.00% 24.63% 11.32% 1.21% 10.53% 39.79%
B 0.09% 0.15% 0.78% 1.70% 7.14% 23.66% 2.86%% 24.34¢% 39,285
|Caa-C 0.00% 0.00% 0.00% 1.65% 3.46% 7.88% 0% 41.75% 37.57%
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EXHIBIT

B-5

Annual Rating Transition Matrices Conditional on Rating Changes for Different Tranches in Same Deal—1983-2002

[Conditional on Another Tranche Being Downgraded

To:
[From: Aaa Aa A Baa Ba B Caa or Below WR
Aaa 64 . 86% 28, 11% 4.10% 1.32% 0.15% 0.00% ().88% 0.59%
Aa 0.76% 55.84% 31.49% 8.77% 1. 19% 0.43% 0.87% 0.65%
A (). 19% 0.00% 47 .96% 35.87% 10.22% 1.30% 3.53% 0.93%
Baa 0.00% 0.00% 0. 14% 24.60% 46,47% 15.25% 13.09% 0.43%
Ba 0.00% 0.00% 0.00% 0.55% 15.62% 30.68% 51.78% 1.37%
B 0.00% 0.00% 0.00% 0,000 0.00% 14.98% B1.64% 3.38%
Caa or Below .00 0.00% 0.00% 0.00% 0.00% 0.00% 84.62% 15.38%
[Conditional on Another Tranche Being Upgraded
To:
IFrom: Aaa Aa A Baa Ba B Caa or Below WR
|Aaa 94.67% 0.00% 0.00% 0.00% 0L00% 0.00% 0,00% 5.33%
Aa 64. TR 32.99% 0.19% (0.00% (.00% 0.00% 0.00% 2.04%
A 18.32% 44.27% 35.57% 0.15% 0.31% 0,00% 0.00% 1.37%
Baa Q.41% 11.51% 39.75% 37.45% 1.05% 0.00% 0.21% 0.63%
Ba 1.98% 0.79% 10.67% S54.55% 30.04% 0.79% 0,404 0.79%
B 0.005 1.37% 1.37% 10.96% 20.55% 61.64% 4.11% 0.00%
ICaa or Below 0.00% 0,004 0.00% 0.00% 11.01% 22.2% H6.67% 0.00%
[Conditional on Another Tranche Sustaining No Rating Change
Mo:
From: Aaa Aa A Baa Ba B Caa or Below WR
Aaa O8.51% 0.09% 0.00% 000% 0.007% (.00 00605 1.39%
Aa 2.82% 95, 34% (.73% 0. 18% 0.01% (.00% 0.01% 0.90%
A ).82% 1.52% 96085 0.71% 0.11% 0.02% 0.04% 0.71%
Baa 0.26% 0.46% 1.66% 93.33% 2.64% 0.71% 0.38% 0.55%
Ba 0,00 (1L06% ().49% 3.21% 90).59% 1.89%% 3.15% 0.61%
B 0.00% 0.06% 0.06% 0.1 8% 0).66% 92.59% 5. 14% 1.32%
Caa or Below 0.006 0.00% 0L.00% 0.00% 0.17% 0.17% 94.23% 5.42%

ENDNOTES

'Moody's standard bond ratings are Aaa, Aal, Aa2, Aad,
Al, A2, A3, Baal, Baa2, Baa3, Bal, Ba2, Ba3. B1, B2, B3, Caal,
Caa2, Caa3. Ca, and C.

As a comparison, we note that in corporate ratimg tran-

sition and default studies. only the issuer rating (on the basis of

a senjor implied rating) 1s used.

"The seven broad rating categories are Aaa: Aa (including
Aal, Aa2, Aa3): A (including A1, A2, A3): Baa (including Baal,
Baa2, Baa3): Ba (including Bal, Ba2, Ba3); B (including B1. B2,
B3): and Caa or below (including Caal, Caa2, Caa3, Ca, C). For
corporate ratings, Caa or below also includes defaulss.

‘Without path-dependence, this would be feasible. In gen-
eral. if rating transition follows a Markov process, there should
be only one-period memory and no serial correlation. This is

26 STRUCTURED FINANCE RATING TRANSITIONS: 1983-20102

because in a Markov process, the next period’s distribution is
dependent only on the present state and not on any developments
in the past. We use the terms, multiperiod memory, serial cor-
relanion, path-dependence, and rating change momentun, mter-
changeably,

Studies on a wide range of mortgage loans have gener-
ally shown the humped shaped age pattern of default rates. In
fact, the Bond Marker Association’s standard default assumption
(SDA) employs such a default rate curve as a function of the
loan age. In other words, loan performance is strongly ted to
seasoning. Note that some parts of the commercial real estate
market did experience some significant stresses in 2001 and 2002,

“This adjustment simply removes all securities—from both
the beginming- and end-ot=period cohorts—whose ratings were

withdrawn during the period of analysis.
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"Most of the statistics in Appendix B are unadjusted for
withdrawn ratngs. To convert them mto rating transition per-
centages adjusted for withdrawn raungs, readers can divide unad-
justed rating transition percentages by one minus the percentage
of securities thar were withdrawn. Additionally, the vast majority
of withdrawn structured securities are simply the results of deal
paydown and maturity—in other words, almost always not eredat

risk-related.
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