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Capital: Regulatory versus Economic |

= ECIs ...

The amount of capital supposed to be set
aside In order to prevent the net asset
value of a company to fall below a certain
level that would prevent the normal
operation of a company.

= RCiIs ...

he minimum amount of capital a financial
Institution Is supposed to set aside
required by requlators .
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RC (Basel Il) Paradigm...

= Portfolio Independence:
= The RC of position does not depend on the portfolio

= Additivity: T

= Assume a Portfolio with n positions

RQ : Regulatory Capital for position i

] n Positions
Portfolio Total RC : RC.,. = Z RC. AB... X
i=1

Model Used:  Factor Analyses

Y :"' a X, ... and determines the Correlation

Regulators used a general portfolio to come up with important
parameters in the formulas
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EC : a Correlation Paradigm

Return of the underlying asset:  potormines correlation with the Market

| _ Independent
— Idiosyncratic Factor = 4f the Market

Industry or Sector

Systematic Factors (the Market)
Country or Region

1 Loss Distribution * Loss Distribution

EC

Probability
Probability

Loé\/

Loss

Significant Impact
on the Tails — EC
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EC Allocation: Coherent Risk Measures

A desirable property of a measure of risk (R) is that it is Coherent [3]:

Monotonicity:  If Loss(A) < Loss(B) then R(A) < R(B)
Homogeneity:  If Risk(A) = R(A) then Risk(A A) = A R(A)

A Subadditivity: R(A+B) < R(A) + R(B)

Two very common used Risk measures are:

CVaR (Credit VaR): ‘ cvaR(a, L) =inf{x 2 qP[X < x] > a} ‘ —>| Not Subadditive‘

ES (Expected Shortfall): | ES = E[L|L >CVaR(a, L)] ‘ _"Subadditive ‘

Allocation using ES Contribution to total VaR [4]:

Subadditive ContrES!

- P
> |EC. = 55 (B) [CVaR

ContrESiﬁ = E\_Li L > CVaRT (,B)IIZI
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EC Concept | ...

= Portfolio Dependent:
= The EC of a certain position depends on the portfolio

= No Additivity:
= The EC of a position is not necessarily additive

= Realistic conditions
= EC is supposed to represent economic conditions
= |t should take into account correlation views.

= Main requirement:

= The allocated EC for certain position should not depend on
where the position is in the financial conglomerate.
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EC Concept |l ...

EC Generalized Revenues. |-[Costs.
RAROC (BL.) = ' '
/\ | j ECi \
Revenues + Includes
BL1 BL2 BL3 BL4 .
Add. Benefits Provisions

Evaluating Business Lines and Individual Positions:
a) Which BL is bringing business value and which is not?
b) Which client isworth keeping and which is not?

c) If not what to put in place?

When answering the sort of questions above one needs to make a distinction on past
measurements (backwards |ooking) and future projections /estimations (forward looking).
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Managing a Financial Institution

Some basic Simple Questions:

How do we invest our capital?
How much return do we plan to have?
Which is my horizon?

How do | monitor if « things » are not going in the right
direction?

How do | know it is not going as planed?
How to adapt?

All the questions above points in the direction of multihorizon
Capital Planning!
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Principle I. Capital Planning

Principle:

A financial institution should plan to have capital enough to
survive a severe recession.

Objective: keep improving Capital Return ratios (CRR’s) under
different market conditions.

Consequence 1.

One should take into account the evolution of capital not only
on a mid term 1 year horizon but for a longer term horizon.

Consequence 2:

One should have an idea of how business activities will evolve
under different economic scenarios.
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Capital Planning Implications |

Mentality and hability to answer the following Strategic
guestions:

Where are we?

Where do we want to be?
How do we come there?
When will we come there?

This Is equivalent to answering:
Who are we ?

What do we want to do with our Capital?
How do we intend / plan to use it?
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Capital Planning Implications Il

Similar to a change in investment Paradigms.

From (an almost Static approach):
1) Credits are seen in isolation
2) Ratings based approach towards any investment.

To (a very Dynamic approach):

Credits are correlated and there is a necessity to actively
manage that correlation risk!

There Is a business cycle: be aware and act upon it!

Capital Planning means: capacity / hability to implement:
1) Long Term Strategic goals

2) With Short and Mid term tactical adaptations: changes /
hedges
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Loss Distribution:

The Key Portion

What do we have? > Portfolio
What are we interested in?
Optimizing a CRR of that portfolio.
Primarily What do we need? a) Generate the Loss Distribution !!!
Loss Distribution b) Understand and Analyse how the

loss distribution has been generated:
Parameters + Scenarios !!!

Probability

c) Agregate results | Create a Dashboard

v

Loss d) Use it for Strategic Decisions
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Stress Test and Scenario Analysis in a Nutshell

Stress Tests , Sensitivity _, How sensitivite the portfolio is to variatios
Approaches Analysis on the|different inputlparameters?
I Interest Rates 47 /
- Probabilities of Spreads
Scenario Default
Ana Iysis Recovery Rates
Correlation

\ What happens with the portfolio figures if some stressed and

yet realistic scenarios materialise?

Suppose there is an|asset bubbleﬁn the US (in special) or in the world in general.

How an increase in mortgage defaults will affect the CDO’s, MBS's and ABS's that are in
the portfolio of the banks?

Determines . )
- Economic Capital
BTW.. |Correlation | > Calculation and Allocation
\
Are my models Correct?  Correct?!... IS there such a thing?...
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Scenario Analysis I

General Idea In a Nutshell

Submit the collateral of the portfolio to scenarios that represent

Idea — current future economic views
/ Collateral Future defaults — TPM'’s
‘ Collateral ‘ > » Recovery rates
N \‘ Correlations
Interest Rates
‘ Economy‘ > — Correlations
T~ Spreads
Projections ——— EtéitllrrisPortfolio — é?rftﬁ? g:iiilifnﬂlz/:a king

EC. = i
E.g. L }ﬂ' c /' — f(Parmeters+ Scenarios)

— Knowledge Intensive
Riskk s rrAINING



Scenario Analysis lla:

Approach in more detall

Consider possible Determine how scenarios affect

Step1 o croeceonomic scenarios that ~ SteP 2 input parameters (IP's).
affect the systematic risk factors.
Economic Cycle Dependent\ —> PD’s, LGD’s, Correlations, Spreads, etc
_ Determine how those changes
Scenario AIR AGDP | w Step 3 ,frect the LD's at the different
_ quantiles, industries, regions,
Bullish -1% +1% | 30% asset classes and BL's.
Neutral -0% +0% | 40% | For each of those IP’s understand / check
the impact of their stressed values.
Bearish +1% -1% | 30%

Reported on a Simple 1 Page Dashboard

Step 4 Identify the asset classes and portfolios most affected by those views.

Step 5 Have in place a Feedback loop —»  Compare the results with stablished
business views !!!

Be humble: Have in place a green, and red light approach and
Step 6 : . :

determine a line of action based on those results.
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Scenario Analysis lIb: Agregating

Projections

Future Portfolio __, Agregate Results for
Returns Strategic Decision Making

Projections ————»

EC_
L }ﬂl C —— f (Parmeters+ Scenarios)

1

Contains the Subjective views on the realisation of the different scenarios.

Elaborated in tandem with the experts and approaved/understood by
management (who are supposed to be experts themselves in some areas).

Those figures are published on a regular basis on a dashboard containing
long, mid and short term results plus sensitivity parameters.

The short and mid term sensitivity parameters are used for tactical
corrections and sanity checks on the feasibility of the long term strategy

RSk s rrA N ING



The Importance of Correlation I:

Lessons from CDQ'’s

~

Impacts the dependence on the systematic factors

Correlation —+ For a certain PD The higherthe Correlation the fatter
the tail of the LD
—
... more Scenarios with alf defaulting pr with nodefaults |
Senior Equity
Correlation
However be carefull » Concentration
Granularity
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The Importance of Correlation Il

Portfolio 1

Corp. A—— Semiconductors
1 bi GBP <

Corp. B ——  Utilities

Higher Intra Ind.
Portfolio 2 ‘ Correlation
10 Corps.lAl, A, ..., A10|—> Semiconductors
1 bi GBP < Higher
10 Corps.|B,, B, ..., Bio|~— Utilities
v
Question —— Which one is more correlated PZ or P2? Systematic Risk

Ans. Portfolio 2

Correlation

Be very carefull with trade off among ... &——» Concentration

Granularity
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Simple and Practical Example |

| BankA |
Bef —» Heavily Invested s s e
erore in Bonds Securitization instruments
Loss Distribution *+ Loss Distribution
z/ EC lessEC 3
E / ess , E
o S R o
af a
/ Loss Loss '
EL Business Strategy
LSECII:I‘:thZE:tlon Download single name
+ oss Distribution :
1 Investors Instrument... _
Upload multi name

2 Stays in the Bank  instrument...
Logic: Less RC and EC

Probability

v
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Simple and Practical Example Il

| Bank A | _ _

- Heavily Invested in V€ know: Correlation affects the tail !!!
Before —>

_ E_soncfs The Correlation used for EC on the issuer side is the

Loss Distribution one of the CDO collateral (normally bonds or loans).

EC In the place of the bonds the bank will put a CDO...

~

, ...................................... Quest|0n 1: Whlch COI‘I‘ElatiOI‘l |S be|nq used
: among the structured products in the coIIateraI’[’

Probability

Loss

Question 2: How the housing market in the US can

Heavily Invested i .
AFter = comuritization metruments  aECt the structured products|in the books of

| LossDistribution Question 3: Are those coorelation the same as the

Ans. Probably not.

This is a very important and uptodate issue to be
» treated in the stress test and scenario analysis
= approach just mentioned.

Probability
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Simple and Practical Example Il

Consider Bank A in question has a non-negligible exposure to notes of securitization
products (say CDQ'’s, ABS’s, MBS's).

Question 1: How could one hedge Systematic risk coming from possible deterioration

of the housing markt?

Ans 1: One possibility is taking position(s) in convenient standardised (and liquid)
credit index(es) (tranched or not).

Question 2: How to choose the index? Ans. Solve the problem of Correlation Mapping!

Question 3: How much to buy? Ans. Project the dynamics of portfolio in question on
the dynamics of the index.

And evaluate sensitivities!!! (Thomas has shown it!)
Question 4: How can one test efficacy?  Ans. Stress test and scenario analysis!!!

Ans. Decided within the mid and long

Question 5: How to decide maturities? : .
term strategic planing framwork.

Behind the answer of all those questions is a technological implicationQuestion 5:
How to decide maturities?
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Banks: High Tech Companies

Behind all the questions made in the

last slide is one important technology: Monte Carlo Simulation

Quickness, Reliablity and flexibility ... o
Constraints ideal for a

.. plus ability the maximum ammount of Parallel Architecture!

lines ... means

In the end of this whole exercise one will have created a top notch team being able
to analyse very well where risks affecting the institution will come from!

The issue of Capital planning will come up as a natural extension of the whole
exercise of using a full blown parallel system to make stress tests and scenario

analysis!
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Carefull analysis of the sort of debt instruments in the collateral portfolio.

Class Type —

Recovery Assumptions

Corporate Debt Recovery Rate Assumptions

G Companies

Sub-G Companies

Senior Jumior Senior
[%%) Unsecured Subordinated Secured Secured Unsecured Subordinated
Stress ALA B AAR B AAA B AAA B PAR B AAR B
Us a4 55 24 30 B 70 24 30 3G 45 24 a0
France 28 35 20 25 32 a7 24 30 20 25 g 10
Germany 28 Ah 20 25 44 &5 . 40 17.5 22.5 4 5
Spain 28 25 20 25 32 40 24 30 20 25 < ]
UK 32 40 24 30 80 7h 40 50 14.4 17.5 ] i

Note: These recovery rates are valid as of the publication date of this repert. Recovery rate assumpbions may change ower trme. The cumrent
recovery rate assumptions will shways be available in the latest VECTOR mode!, available at wen fitchresearch.com.

For senicr secured bonds, Fitch wl apply a senior unsecured recovery rate.

Source: Fiich

Market assumptions embedded on CDS / CDO

prices:

Current : 40%

In 2002 : 20%
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Average Empirical Recovery Rates for
the US (%)

Senior Securaed Loans 85 —-T5
Senior Unsecurad Debit 40 - &0
Subordinated Debi 20-35

Note: these recovery rates are vald as of the publicaton date of this
report. Recovery rate assumptions may change owver trme. The
curnent recowvery rate assumplions will always be availabs in the
atest VECTOR madel, available at www fitchresearch com

For senior secured bonds, Fitch w apply a senior unsecured
recovery rate.

Source: Fich



Debt Instrument 2005 2004 | 1982-2005

Loans 81 36 68
Secured Bonds 79 78 51
Senior Unsecured Bonds 55 53 36
Subordinated Bonds 43 58 31

All Bonds 55 59 35

*Recovery rates are estimated on an issuer-weighted basis using 30-day
post default prices.

Source Moody'’s

Average Empirical Recovery Rates for
the US (%)

Senior Secured Loans 85— T5
Senior Unsecurad Debt 40 — &0

When building scenarios one should be aware of the
different assumptions made by the data providers.

Subordinated Debt 20— 35
Management ﬂeeds tO fOI'm / ha ve ItS own Mote: these recowery rates are vald as of the publization date of this

- report. Recovery rate assumplions may change ower tme. The
Vleml_l_’ current recoweny rate assumplions will always be available in the
atest VECTOR madel, availabls at wwe fichressarchocom
For senior secured bonds, Fitch w apply a senior unsecured

E.g. We are currently on an environment of very low reosery ke
default rates and very high recoveries!!!
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Portfolio Downgrades are dependent not only on business cycle but also
on the asset type of the portfolio!

25% -
Corp Downgrade Rate
20%0 1 *

15%0 1

10% 1 . .

5% -

0%
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Source Moody's
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Moody’s Idealized PD’s

Rating 1 Year 2 Years 3 Years 4 Yeara & Years & Years T Years B Yaars 9 Years 10 Years
s 001 0000 0] 0002 0003 00 0mE 007 0,008 0010
fal 0] LTk iy 0z iz 02 0iEd 0T 0 s 0.1
Al (00 ] (1L00E 002 (L0 NLE: (0 [REE iy 0.1 015 0200
hal 0.003 0,018 0054 0.10] 0.142 0183 0.227 0272 0.327 0,400
Al 0.00¢ 0,037 0113 0,18 0.26] 0.330 0.40¢ 0480 0,573 0,700
LY. 0011 040 022 0. 45 0AGT 1.583 0710 .82 0482 120
LY a3t 0150 0350 5L IET 0al LLLE | 3K | B0 | 3N
Eaal (a0 0. 280 0L 5ED (&3] |00 .30 L&D | 00 a0 LB
Baa? 0171 0.470 0231 1.200 1520 1.570 24l 2 .2hl 1.240 3.600
Baad 0.420 1,050 1710 2380 31.050 3700 4.3310 4,870 b7 100
Ha] 0871 20X 1130 43X h.28] f.25] T IaL T 8 59) 940
Bas | B&0) 147 G| &0 BAN SALD 9.7 3,700 |1 EE0 [ZEED  |3E0
Bal 28l BELL 1EMT | | 1.8 | 245 |62 15710 [&7IC 1306ED
El d.E20 & 20 |1.5E) | L&) | &1 0 | 7.0 Yl A.29) .40 A
B L6I 11.670 15551 18,130 20,710 22,650 24011 25 15 26220 27200
B3 11527 16517 2103 24 (M0 21 11H) M. 31001 12 53] 1278 HEW
G AL 22 B L] LA 43 55 43,750 LT 6 25( RS B BlED RO
Source Moody’s and
MS
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Fitch CDO Default Matrix

[Cumulative Default Prebabilities in 20)

Years

Rating 1 2 3 4 4] o T 8 3 10
AAA 0.00 .00 0.02 0.03 0.085 0.08 0.10 0.13 0.16 a.1a
Af+ 0.00 .02 0.05 0.13 £.18 0.26 0.33 0.40 0.48 0.57
As 0.01 0.02 0.07 0.18 0.26 0.38 0.4g 0.62 0.75 0.aa
Ak 0.01 .05 0.13 0.23 0.38 0.51 0.65 0.82 0.ag 1.15
A+ 0.03 0.11 0.22 0.37 0.56 0.76 0.85 1.20 1 42 1.85
A 0.04 0.13 0.26 0.43 0.62 0.54 1.07 1.32 1.58 1.85
A- 0.08 0.23 0.42 0.85 .82 1 20 1.449 1.20 2.12 244
BEB+ 0.12 0.32 0.57 0.87 1.20 1.55 1.83 2.32 2.72 3.13
BEB 0.21 0.54 0.81 1.32 1.88 2.30 2.867 2.97 3.34 3.74
BEB- 042 1.07 1.87 2.74 3.63 4.4z 2T g.00 &.56 T.26
BB+ 0.72 1.8 3.20 4 /2 5.74 &.85 T.84 8.75 2.47 10.18
BE 1.45 2.08 4.7 §.51 2.1 o4z 1084 11.78 12.71 13.53
BB- 2.80 5.16 7.48 10.683 12.50 14.06 15.38 16.44 17.46 15.45
B+ 4 15 2.51 12.54 15.02 17.08 18.86 20.05 21.51 22.22 22.84
B 5.71 11.75 16.29 18.12 21.36 23.36 24 51 268.26 26.88 27.87
B- 10.55 18.81 20.82 24 80 27.08 2920 2850 3212 33.50 24 08
CCC+ 15.83 22.52 26.14 20.85 33.64 35.90 27.28 38.87 41.00 43.26
CCC 17.83 25.20 28 25 24 53 37.564 40.16 41.82 43.50 45587 48 52
Source: Fitch
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AAA AA+AA AA- A+ A A- BBB+BBB BBB- BB+ BB BB- B+ B  B- CCC+ CCCCCC-

Year |

1| 0.0002| 0.001) 0.008| 0.014] 0.018] 0.022] 0.033] 0.195| 0294| .806] 1484 2286| 3457 4.100] 5295 B.136| 23.562| 45.560] G413
Z | 0005| 0.009| 0039 0.048| 0.084| 0.080| 0.121] 0.427| 0664 1.805] 2815 4506 6.624| 6.124| 10.833 16.558| 38.046| 59.087| 79.205
3| 0076 0.027| 0.085| C.102| 0138 0172 0262 0701| 1162 2898 4312 6597| 9516 11.9n3| 15.94] 23.?29| 45605 64 704[ 62840
4| 0.034| 0.056| 0.044| 078[ 0240| (.288| 0451 1.023[ 1.713| 4034[ 5881| 8.567| 12.184| 15.386| 20.479[ 29578 52.[:4:3' B7.875 34.4?3\
5 | 0.0s1| 0.098[ 0218 0276| 0371 0458| 0688 1.391| 2.323| 5178 7.020| 10424| 14595 18.571| 24483 34.333| 55.609| 70.042[ B5513
6 | 0.087|0.153[ 0.310| 0.387) 0531 0655 0.966 1.805| 2960 6316 B6.327| 12.175| 16.832] 21462| 27.947| 36.234| 58.626| 71.685] B6.265
T | 0.144|0224[ 0420| 0.543| 0718 0.867| 1287 2261| 3%72| 71434 9.596| 13826| 18.895 24.083| 30.989| 41.476| 60.650| 73.005] BE.S0T
§ | 0204/ 0311) 0548) 0713[ 0837| .52 1.648] 2756[ 4.350| 8.529| 10.631) 15.367| 20.800| 26.457| 33.680] 44.208| @272 74.105] 67429
§ | 0276/ 0.414] 0.700| 0808| 1.184] 1451] 2047 3284] 5127| 9.53( 12.025| 16.862| 22.563] 26.610 36 046] 46.543) 4.204] 75.01 ET.E?T\
10| 0.362| 0.536| 0872 1.130| 1458] 1782| 2479] 3.842| 587e| 10.637| 13.179| 18.258| 24.197| 30.565| 38.145| 48.550( 65.517| 15.853] BB.266
11| 04g3| 0.675| 1.068 1.3??' 1761 2143| 2943 4.425) ee3d| 11.649) 14.295] 13.580| 25717| 32.346| 40.016[ 50.320 86.657| 76.565| BEE14
12| 0581| 0.838) 1.264] 1850 2092] 2534| 3434] 5.028| 7.396| 12.631| 15.371| 20834| 27.132| 33.973| 41694| 51.871| 67.658| 77.197| BB
13 | O715| 1.020| 1525] 1847 2448) 2952 38952 5.651| &.160| 13.587| 16.410| 220025 28.453| 35.463| 43.206| 53.246| 68.548| 77.762| 6a.197
14| 08T 1.223| 1790] 2270 2830] 3.356| 4491| 6.067| 8923| 14515[ 17.414| 23.157| 26,689 36.832( 44.575| 64.481| 88,343 78271/ B.447
15 1 o rav 0] 2er7] 3237 38hi] 50511 £a%el 9664l 15418T 13363( 4 234 S0 48] 36 096] 45721 555921 T00e0] 787321 B erd
16 | 1225| 1683) 2388 2688 3@es| 4353 5628) 7.583| 10.441) 16.296| 19.300| 25362| 31940 39.265| 46 962| 56.595| 70.710| 79.154] B0.662
1T | 1433| 1961| 2724| 3382 4117 4862 6.221) B.256| 11.193| 17.152| 20.226| 26243 32968| 40.351| 48.008] 57.517| 71.308| 79.541[ 50.074
18 | 1661| 2.250) 3.080) 3798 4588) 5.390| 6.826) 6.926| 11.940| 17.985] 21.103| 27.181| 33.841| 41.363| 48,276 56.358| 71.548| 79.898] 90.250|
19 | 1908| 2561) 3.456] 4234| 5078] 5834| 7442) 9.602| 12660 18.728[ 21.952| 28.081| 34.862| 42.310| 49.872| 59.134| 72.350| 80.229 G0414
20| 2.175| 2.893| 3.856| 4680| 5586 6.483| a8.068| 10.278] 13.414] 19.581| 22.777| 28 844] 35737| 43.196| 50.706| 59.851| 72.616| 80.538[ 50.568
Source S&P
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Different asset classes will have different TPM’s as well.

Transition Rates into Caa or Below

14% SF 1996-2004
B Corp 1995-2004 12.3%
12% 1 W SF 2005
Corp 2005
10% A
8% -
6.0%
6%
4%, -
Source Moqdy's
2% 1 1.3%
0.6% A

0.1%0.0%0.0%0, 0% °0.3%0,2%

0% :

Aaa-A Baa Ba B
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Transition Probability Matrices | : Different Sectors

Average One-Year Whole Letter Rating Transition Rates, 1983-2005

’
Sov S (Percentage of Issuers)
Beginning of End of Year Rating
Year Rating Baa Aa A Baa Ba B Caa-C Detault WR
Aaa 94.65 5.21 0.00 0.00 0.00 0.00 0.00 0.00 0.15
Aa 4.43 92.28 1.38 0.00 0.00 0.00 0.00 0.00 1.90
A 0.00 2.90 91.73 3.19 0.52 0.00 0.00 0.00 1.66
Baa 0.00 0.00 8.88 79.02 6.85 0.85 0.00 0.00 4.40
Ba 0.00 0.00 0.00 4.28 85.93 8.29 0.73 0.62 0.15
B 0.00 0.00 0.00 0.00 3.50 87.18 209 3.89 3.34
Caa-C 0.00 0.00 0.00 0.00 0.52 28.18 5312 18.18 0.00
Corp’s RSt :
Average One-Year Corporate Whole Letter Rating Migration Rates, 1920-2005
Beginning of End of Year Rating
Year Rating BRaa Aa A Baa Ba B Caa-C Detault WR
Aaa 88.365 6.994 0.760 0.165 0.021 0.001 0.000 0.000 3694
Aa 1.242 85.498 6.521 0.708 0.179 0.037 0.006 0.060 5.748
A 0.075 2.851 85,279 5,355 0.717 0.117 0.028 0.073 5.500
Baa 0.045 0.306 4.666 80.898 5290 0.795 0.170 0.287 1.542
Ba 0.007 0.084 0.522 5.975 73.632 5.982 0.641 1.316 10.640
B 0.004 0.060 0.181 0.708 5.439 71.200 5.498 4,225 11.683
Caa-C 0.000 0.027 0.054 0.200 0.944 5.806 65,583 13.885 11.502

* Percaitage of ISUSs catcuiatad using morkinly conait spacing

Source Moody's
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Transition Probability Matrices |l :

Same Sectors Different Time Horizons

Average One-Year Corporate Whole Letter Rating Migration Rates, 1970-2005"

Beginning ot End of Year Rating

Year Rating Haa Ba A Baa Ba B Caa-C Detault WR
Aaa 89.899 6,724 0.540 .19 0.013 0.002 0.000 0.000 2,632
Aa 1.036 87.885 6.918 0.269 0.053 0.017 0.000 0.008 3.814
A 0,055 2.5713 B8a8.124 4,946 0.516 0.102 D022 0.021 3.641
Baa 0.045 0.208 4.920 84.716 4.436 0.793 0.246 0177 4.461
Ba 0.009 0.056 0.483 5.652 76.678 1.605 0.623 1.178 L3156
= 0.009 0,049 0.169 0.412 5.549 74529 5442 5.367 8463
Caa-C 0.000 0.026 0.036 0,196 0.738 1.166 60.648 18.523 11.659

* Porceviage of 15Uars calcuilated WSng momiiy cohort sachg

Average One-Year Corporate Whole Letter Rating Migration Rates, 1920-2005*

Beginning of End of Year Rating

Year Rating BRaa Aa A Baa Ba B Caa-C Detault WR
Aaa BE.365 6.094 0. 780 0165 0.021 0,001 0.000 £.000 3694
Aa 1.242 B85.498 6.521 0708 0.179 0.037 0.006 0.060 5.748
A 0075 2.851 B5,279 5.359 0.717 0.117 0.028 0,073 5,500
Baa 0.045 0.306 4,665 g0.202 5,290 0,795 0,170 0.287 71.542
Ba £.007 0.0e4 0.522 5.975 13.632 G.982 0,641 1.316 10,640
B 0.004 0.080 0127 0.709 G.439 71.200 5.493 4.225 11683
Caa-C C.000 0027 0.054 0,200 0.944 B.806 B5.583 13.885 11.502

* Percaitage of ISUSs catcuiatad using morkinly conait spacing

Source Moody's
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Senior Unsecured Recovery Rates

Yearly Issuer
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