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Credit Rating Agencies’ Function on Bond Markets:

Price Stability Vs Information Transmission

The relation that may exist between rating annomnergs and bond spreads is unclear. Many
event studies have been dedicated to that protemden and Weber (2004 — p. 2816-2817)

give a synthesis of these studies. It appearsuihgitadings have little effect on bond prices,

while downgradings may correspond to a change mdbgpreads; but, in many cases, the
change in bond spreads is prior to the downgrad@uogh results cast doubts on the utility and
the function of credit rating agencies on bond ratgkwhich usually are supposed to transmit
information about issuer default risk.

Theoretical analyses of the credit rating agehaiele are not numerous. Boot,
Milbourn and Schmeits (2006) propose an interesshgly about their function. They
suggest their role is to provide a “focal point”itwestors which allows an equalization of
investor information and a coordination of theipegtations. Moreover, they put forward the
idea that credit rating agencies play an importatg in monitoring issuing firms through
their credit watch procedure. That is the reashy they expect an inscription on a watch list
to be the most informative action of an agency.weher, this analysis is carried out without
taking into account the moral hazard problem wiscimherent to the rating activity, since the
clients of the agencies are simultaneously thel ritms.

This paper aims to re-examine the function of d¢reating agencies on bond markets.
The first part of the paper presents the model evtile second part is dedicated to an

empirical study.

I. A Model of CRA Credibility and Announcement Strgy

We consider a financial market where several cnedihg agencies operate. Two types of
investors buy bonds: informed investors who are ablevaluate the risks of default by debt

issuers, and uninformed investors who formulatér ten expectations on the basis of the



bond credit ratings and bond prices. If enouglorimied investors, trading a particular
security, are present in the market, observed pick reflect the effective default probability
of issuer. Otherwise, it is hazardous to dedudaulteprobability from the observation of
bond prices.

Issuers are characterized by their level of defask, which may be weak for “good
issuers” or high for “bad issuers”. “Good” or “Baglialities are known to the issuers as well
as to informed investors. In contrast, they aekmown to uninformed investors, but may
be discovered by the rating agency, at a cost cayéhneir investigation.

Uninformed investors receive information from twougces:
- the credit-rating agency.
- the financial market, which may reflect the vieafsinformed investors, provided bond
markets are liquid;

The rating agency thus provides a service to uninéal investors:

- either the supply of information relating to thefault risk of an issuer;
- or, if a spread modification can be observed, ¢bafirmation (or refutation) that the
observed spread modification matches with a chamtfee issuer default risk

The investigation effort of the agency, as welttses reliability of its ratings, depends
on the kind of issues the agency rates. We ussuperscript A to indicate a homogenous set
of issues. The reliability of the agency with respto A issues, & may reach a
maximum C*: at this level of reliability, uninformed investohave absolute confidence in
the evaluations of the agency’; s thea priori probability in period i that the rating agency
reliability, according to uninformed investors, égual to its maximum valu€”, for A
issues.

It is assumed that the agency can choose betweer thays of communicating
revisions in its ratings:

- by establishing a rating rapidly and dissemirgtirto the financial market before any other
rating agency or informed investors (via bond @jaemmunicate their own views of risk to
the market;

- by establishing a rating once price changes gradher rating agency announcement have
occurred; in case of several ratings, the agensytdvahoose between to give the same rating

as the first one, or another rating;

! This function of credit rating agencies is somesnput forward by agencies which argue that if gweyslow
to react to changes in an issuer default riskithbécause they wish to avoid frequent reversatseafit ratings
(cf Loffler, 2002).



- by giving a warning to the financial markets prio changing the rating (inclusion of the
issue on a watchlist) and hence try to anticipate cghange in spreads or any announcement
by another agency.

Communicating a rating action to the market by élgency (the publication of an
initial rating, a change in rating, the inclusiom @ watchlist, or any other event) may lead to

the following reactions:

no change in spreads, if the event is judged agghaiinformative or if the credibility

of the agency is low;

a change in spreads prior to the rating action comaation, if the latter is late and

expected by informed investors;

a change in spreads after the communicationjsfrapid.
The strategy of the agency is twofold: the ageray/th choose its investigation effort,
and the way of communicating revisions in its rgéin The following will be studied:

- the ways credibility vis-a-vis uninformed investissacquired,

- the utility of ratings for informed investors;

- the demand for ratings from the issuers;

- the agency’s strategy.

A — The ways to acquire credibility vis-a-vis uninbrmed investors

1- The acquisition of credibility in the case ot@mmunication of rating revisions prior to
any other information transmission

In this case, the agency’s function on bond markethe transmission of information to
uninformed investors.

Let &, be the agency’s initial credibility, which is tieobability of the agency to
benefit from uninformed investors’ absolute confide. When this parameter is lower than
one, uninformed investors estimate the probabdftgn exact valuation of the default risk to
be equal to’e

Uninformed investors observe spreads on the fimhmearket in order to deduce the
default risk of the issuer. This observation igspodefault probability cannot always be
deduced from the observation of spreads.\Lbe the probability, according to uninformed
investors, that the observed spreads allow a telia@eduction of default probability.
Parametei is common knowledge of the whole financial mark®it rating agencies and

informed investors know perfectly well what the mieg of any spread modification is.



For uninformed investors, at time O, thgriori probability that the rating is wrong is
equal to the probability of an incorrect evaluatigiven that the agency is not absolutely
reliable, that is:

(1-¢o) (1-€)

And the probability that the credit rating is natong is:

1-(1-¢9) (1-¢)
In period 1, if the issuer has not yet defaultbd, ¢redibility of the agency is:

¢ = p(C = C"| the credit rating is not wrong )
and using Bayes'relationship:
CA1 = CAO / [1'(1‘60)(1—6)]

In period i, if the issuer has not yet defaultéa ¢redibility of the agency is:
(1) &=/ [1-1-E)A-(&)N]

The credibility ¢; evolves between an initial value dg@nd a limit value equal to 1.

2 — The acquisition of credibility in the case of@nmunication of a rating revision after a
change in the spreads
In this case, the function of the agency is ngbrimvide the markets with information, but to
certify, for uninformed investors, that movemenis dpreads are significant and reflect
changes in default risks. Rating agencies helmfanmned investors to select, among all
spread changes, the ones which are significantwvdlaility of spreads, in this case, contrasts
with the constancy of the ratings.

When a spread change is significant, we assumtetlibaagency rating revision is
consistent with this spread change.

According to uninformed investors, a spread charggeignificant with a
probabilityA. In such a case, the credit rating is consistetht the spread change and is not
wrong. When the spread change is not significamidqlaoccurs with a probability (1 A)),
the probability that the rating is wrong is equaltihe probability of an incorrect evaluation,
given that the agency is not absolutely reliablelence, the probability, according to
uninformed investors, that the rating is wrong:

(L-M)(L-¢)(1-¢)
and the probability that the rating is not wrong:
1-(1-2N)(2-&)(L-¢)
In period j, if the issuer has not yet defaultdwd ¢tredibility of the agency is:



2 ¢ = o /{1-@-g[1- (1 (@-&)@-N-11}
The credibility &; evolves betweerf'g and 1.

3 — The acquisition of credibility in the case afiaclusion on a watchlist

The agency announces that the issuer is includeawatchlist with a positive or a negative

outlook. This case is not very different from theevious ones. However, given that an
inclusion on a watchlist is less informative thaohange in rating, it may be considered that
when confidence is not absolute, investors willetghe probability of an exact appreciation
to be equal to’f (with f* > €'). We keep unchanged relations (1) and (2), busustitute

parameter‘eby parameter’f

B — The utility of ratings for informed investors
It is assumed that informed investors have the a@gpto evaluate issuers’ risks equally to
that of the rating agency. The communication adtang does not therefore provide them with
any real information. However, the revision ofimgs may be of some use to such investors:
a new rating may indeed provide profitable arbiragportunities with respect to uninformed
investors.
This may be the case when a wrong evaluation allof@med investors to profit from
selling or buying decisions by uninformed investo&uch situations, however, are not very
profitable, as spreads end up by revealing the@geerror, its reputation collapses, which in
turn prevents such scenarios from repeating themsel
Indeed, arbitrage profits can only be made repéatetlowing late announcements of rating
changes, without any inclusion on a watchlist, urlde following circumstances:
- spreads reflect the issuer default probability, asda resultthe rating change by the
agency is accurate;
- the credibility of the agency vis a vis uninformegestors is sufficient for them to
follow the agency’s recommendations.
The probability of a late announcement of a raithgnge being at the origin of arbitrage
gains for informed investors in period p is:

\) %



assuming that uninformed investors will follow tagency’s recommendations inpeorata

manner to its credibility’l;, in period p?

C- The demand for rating by issuers

The market for credit ratings is characterized bg specificity that the beneficiaries of
services provided by the agencies are not theentdi the agencies advise investors, even
though their clients are the issuers. The senpecegided to issuers are thus indirect and pass
via investors. We examine first the case of uninforrmeestors, and then that of informed

investors.

1 — Uninformed investors and the demand for ratings
The rating agency’s main objective is to help uminfed investors to buy or sell securities.
Doing so may benefit to the issuer, in as much eesduces uncertainty, raises the demand for
securities and allows the issuer to benefit frotenessue conditions. Theobability for the
issuer of realizing these benefits is greater,nfoee important the agency’s role in shaping
the expectations of uninformed investors. Thisnages role depends, in turn, on the
probability, according to uninformed investors,ttki@e agency’s ratings are accurate. The
probability of the accuracy of the rating in perpday be written as:
iy +(1-6p) e
It is assumed that the probability of an issueniiimg a benefit is:
achy +(1-E)) €

wherea is an increasing function with respect f‘(g and &, with values ranging from 0 to 1.

However, the issuer does not only expect the ratinge accurate and the benefit
associated with this event. He/she also expeetsthie rating may be false. This makes it
necessary to distinguish between issuers with ariskvof default (good issuers) and those
with a high risk (bad issuers). In the first sttam, the error by the agency is unfavorable to
the issuer, who receives a rating which overesemadas default risk. Irtontrast, agency
errors are favorable to high-risk issuers.
Let:

%ltis possible to use a more general formulatidn F( C“,;)] in which F is a monotonous, increasing function

with values between 0 and 1.



Ts . be the gain accruing to an issuer with a lonwadifrisk (good), when the agency
rating is accurate (“true”). dis calculated as a difference between gains iagult
from an issue with an accurate rating and gaingltieg from an issue without any
rating; T is discounted.

Ws  : the loss recorded by an issuer with a low defasik (good), when a wrong rating is
set by the agency. Wis calculated as a difference and discounted.

Symmetrically, the variablessTand W represent gains accruing to the issuer with a hgih

of default (bad), when this risk is appreciateduaately or wrongly. It is assumed thagW

Te.

The probability of an incorrect rating being esisittd is:

1-¢(-é)
The expected profit (gross of the cost of acquitlmgyrating) resulting from the establishment

of a rating, for a low-risk issuer (i.e. good isgueés:

3 E(P" ) = afchy +(1-E) T - (1-¢p) (1-€) We
Similarly, the expected profit for a risky issubad issuer) is:
@ E(Pe™") = a[cfy +(1-€p) Ts + (1-€p) (1-€) Ws

2 — Informed investors and the demand for ratings

A rating agency may provide some utility to infomnavestors, by allowing them to generate
arbitrage profits at the expense of uninformed stmes. This can occur in case of rating

revisions, provided that these revisions take plaiter a change in the spreads. Hence,
informed investors may wish to buy, more specificatated securities. Such a rise in

demand may encourage an issuer to ask an ageraigtits issues.

The probability that a late announcement of a gatevision may lead to arbitrage
profits for informed investors depends d@nd ép. It is assumed that the probability of an
issuer obtaining a benefit is:

BIA)
wheref is an increasing function with respecitand ép, with values ranging from 0 to 1.

Let G be the gross gain accruing to the issuer fitoenspecific demand of securities
coming from informed investors (it is assumed Bais identical for issuers of low risk and
high risk). The expected profit (gross of the astjn of the rating) recorded by the issuer
from the specific demand of informed investors rhaywritten as:

(5) E(P'") = BIA) G



3 — The behavior of low-risk issuers (good issuers)

Taking into account the two types of investorswalidhe net profit accruing to the low-risk

issuer to be estimated:

(6) E(P%) = afc?y +(1-Ep) T - (1-E) (1-€)Ws + B[(A) ]G - Z

where Z is the acquisition price of the rating tigbout the whole life-cycle of the issue.

The first derivatives of the expected pr&{P"¢ ) with respect toﬁ, and to & are positive:
OE(PYg)/oc,>0 and 0E(P'g) /o€ >0

The low-risk issuer therefore hopes that the agenoedibility increases and that the risk

error (1- €) decreases.

For a given reliability @, the expected profit function makes it possiblestablish a
credibility threshold ¢, reached at date t*, beyond which the low-riskiésshas an interest
in demanding a credit rating. If the credibility the agency increases continuously, the
behavior of high-quality issuers will go throughotwtages. To begin with, the issuers will
not ask for a rating, but beyond this threshdld they will become clients of the rating

agency.

4 — The behavior of high-risk issuers (bad issuers)
The net profit of a high-risk issuer is:
(7 EP%) =alch, +(1-E)Te + 1-E) (1 -€E)Ws + B[(A) G -Z
The first derivatives of the expected prd(tP"s ) with respect to’t, and € are:
(8) OE(P%)/oc, = Ts[oaloc)-(1-€&)Ws + GoB/oc)
9) OE(P%) /o€ = Tgloaloe]-(1-E) Ws
The second term of the right hand member of eadhede equations is negative, while the
other terms are positive. These derivatives arsitipe or negative, depending on the
respective values of the different parameters e$ehtwo equations (notablyg, TG and V).
A negative sign may lead to adverse selection pinena.

Thus, for a given reliability ‘e if the derivative of the expected profit function
E(P*s ) with respect to%is negative, then the issuer’s interest in havingtiag decreases as
the credibility of the agency increases. Therstexa credibility threshold beyond which the
issuer has no interest to be rated. When the lmhégliof the agency is low, it attracts bad

risks and conversely when its credibility is high.



Similarly, for a given credibility level Aq;, if the derivative of the expected profit
function E( P*g ) with respect to‘2is negative, then the issuer has an interesteimetiability
" being as low as possible, in other words thattiency implements investigation strategies
which cost little and which are not very reliable.

These adverse selection phenomena explain whyigopolistic organization of the
rating sector, with an entry control, seems unasolie, as long as the clients of the rating
agencies are the issuers. High risk issuers @it issues to benefit from a nice rating. In a
free-market economy, any company may begin a néwgractivity, and a high risk issuer
will easily find an agency to give its issues aenrating: the inflation of the raters is the
inflation of the ratings. As a result, the cretiipinot only of the agency, but also of the

whole rating sector will decrease and the ratirtgyéig may vanish.

D— The agency’s strategy concerning the investigai effort

The particularity of a rating agency is to selbatoissuer its credibility vis-a-vis investors who
are interested in buying its securities. Thus,atency’s existence depends on the reputation
it has with investors. This new, immaterial agsateveloping over time: investors judge the
credibility of an agency by comparing the agen®yvaluations with those of the market, and
with observed defaults. In order to make out amteuratings, an agency has to commit
investigation efforts. Two extreme cases are agéd:

- the agency commits insufficient resources to @&l precisely the default risk of issuers in
subset A: thus, the investors expect its probgtiliterror to be equal to (e Let K1 equal
these costs. It is assumed that in case the ageneyong in appreciating default risk, its
credibility with investors fall to an expected Iéegual to E(c);

- In contrast, the agency commits significant reses, at the K2 level, which allows default
risks of A type issues to be identified, withoutselving the spreads attributed by informed
investors.

Costs K1 and K2 largely reflect structural costd are incurred independently of the
level of earnings, especially if the latter areozetJsing the most reliable strategy in a given
period has the following advantages:

a) It raises the agency’s credibility in the eydsinvestors. This credibility responds to
equations (1) and (2) above. If the agency adtpanost reliable strategy incurring costs
K2, then the rise in credibility relative to isssién subset A is:

ANt

If the agency adopts the strategy of lower relighithen the rise in credibility is only:

10



ANt
b) It may raise the expected profits of issuers laence their demand for ratings. The gains
which low-risk issuers (good) and high-risk issu@rad) can expect are given by equations
(6) and (7). The first derivatives of the expecpedfit E(P"s ) andE(P"s ) with respect to
c*p are:
OE(Pe) /0 = Tloalod |+ (1-&)Wg + GoB /6
QEPR) /0 = Tg[oaloc]-(1-€é)YWg + GoB /o

The first equation is always positive, while the@®d one is positive or negative according to

the values of €and Ws. Two situations arise: the derivative is positige high-risk issuers,
or it is negative, but high-risk issuers are vegw:fthe expected profit of all issuers, and
hence their demand for rating, rises with the diith of the agency. The derivative is
negative for high-risk issuers and the high-risduess are more numerous than the low-risk
issuers: in this situation, demand from all issukssreases with the credibility of the agency.
c) It allows the agency to surely receive the gagssilting from the sale of the ratings. Let z
be the agency periodical gains stemming from the sfa rating, and flthe number of
issuers of type A; the differential profit resuliifirom the adoption of the reliable strategy,
compared to the less reliable strategy, is for gaclod:

NA[(z-K2)-é (z-K1)]

Three situations may be identified.

1) On markets where issuers’ demand decreasesagéhcy credibility.

In this specific case, demand from all issuersfaiith the credibility of the agency; this may
occur, for example, for a regional agency working an emerging market which is

particularly risky, or for a specialized agency @eg in a risky segment of the securities
market. Then, the agency has an interest in aupptiow-reliability strategy, at cost K1, in

order not to make the issuers run away. Investdiexpect the agency to adopt this low-
reliability strategy, so that the development & #gency is likely to be strongly limited. This
result is similar to the one characterizing a fne@ket organization of the rating sector.

2) On markets where issuers’ demand increases agncy credibility and where the

probability of an error (in case of reduced invegstion efforts) is high.
If the issuer demand for ratings rises with theldnéty of the agency, and:

11



(10) (z - K2)/ (z - K1) >
that is the probability of an error (1 £)ds high, then the agency has an interest in vidtig
a high-reliability strategy, and will have no irget in changing it.

3) On markets where issuer demand increases wign@g credibility and where the
probability of an error (in case of reduced invgstiion efforts) is low.
Lastly, if the issuers’ demand for rating riseshithe credibility of the agency and:
(11) (z - K2)/ (z - K1) <
and if the development outlook of the agency idigehtly high, then the agency has an
initial interest in raising the demand by issuand &ence its credibility. The expected profit
stemming from this rise in demand (variabl®) Mould more than compensate the cost of this
high reliability strategy which is:

(z-K2) - & (z-K1)
However, the credibility of the agency vis-a-visestors evolves according to equations (1)
or (2), both of which define increasing functiong lat a diminishing rate. If we consider
equation (1), the increase in credibility betweenigd (i) and period (i+1) is:
(12) Gur/N=1/[1-1-6) @Q-¢é)
The credibility €; increases over time with a decreasing rate. Theesasult stands for
equation (2):
(13) G/ d=1/[1-1-8)@-¢)@-N)]
The credibility éﬂ- increases too with a decreasing rate. We notied tredibility é‘,-
increases at a slower rate th&n, ¢hat is when the agency communicates its ragngsions

prior to any other information transmission.

When the agency adopts a strategy of reliabilitgrasuccessive periods, the increase in the
resulting credibility falls over time and tends@o The increase in the issuer demand for
ratings falls to O in the same way, and the agenay have an interest in adopting a strategy
of lesser reliability. For this, constraint (11)ust be satisfied for an infinite number of

periods, that isp being the agency discounting rate:
(14) (2=K2) {Lim () 3, (14p)'} < @ =KD {Lim (=) . [(en)' (L49)])

(15) (z-K2)/(z—-K1) < fep)/ (L +p—&)

12



Constraint (15) is stronger than constraint (L&}l &kes the latter's plate

Thus, when issuers’ demand increases with agenegikslity and when the
probability of an error (in case of reduced inwgstion efforts) is low, and/or the cost
discrepancy (K2-K1) is high, and/or the cost ofitp is higH', then constraint (15) may be
fulfilled and the agency has an interest in modidyits investigation strategy. At first, the
agency chooses the most expensive and most retithtegy, which allows a strong increase
of its credibility and market share. However, oraénigh level of credibility has been
reached, the investment in reputation is no lomgefitable and the agency then switches to
the lower cost strategy.

Situations (2) and (3), characterized by an issleenand increasing with credibility,
mostly concern developed countries, where low-igskiers are numerous. Situation (2) is
typical of a young rating agency in a developedntgy which has poor database and track
records to assess the default risk of an issugmpribbability of error is high if it does not
investigate a lot. In contrast, situation (3) idigtishes mature rating agencies working in a
developed country: even if their investigation efcare low, their probability of error, when
rating an issuer, is not very important becausg #ieeady have rated similar companies.
Thus, situations (2) and (3) are more or less #paf the life cycle of a rating agency
working on a developed country. It should also romeed that the efforts made in
investigation, K2 and K1 (along with the resultirggiability in valuations), must be situated
in the oligopolistic context in which agencies agier These variables may partly be
interpreted as indicators of labor productivitythg teams of analysts working in the agency.
Then, a change in strategies relative to the inyatsbn effort may seem to reflect a fall in

labor productivity, once the agency has succeededeating an oligopolistic barrier.

E— The agency'’s strategy for communicating rating evisions

Three distinct situations have been identified eoning the agency'’s investigation strategies.
Each of these strategies is associated with afgpesmmunication policy.

1) On markets where issuer demand decreases wahcggeredibility.

When the agency is operating on relatively riskyrkats (or market segments), it is likely
that it will have an interest in adopting a lowtaéllity strategy, in terms of investigation

efforts. Instead of seeking to raise its credipiiis-a-vis investors, the agency’s objective is

® This constraint implicitly assumes that the expddevel of credibility E(c), after an error hasowed, is 0.
The constraint could be softened by assuming tt@tE0.
* We notice that the low reliability strategy is tile more attractive since the cost of cagiti high.

13



to leave it unchanged, while minimizing the risk$eing contradicted by informed investors.
The policy of communicating rating revisions betdyeto the markets (i.e. after spreads have
been modified) is the only policy which will mediese objectives: the agency’s credibility
remains at its initial level and, by drawing on thlution of spreads to support its evaluation

of default risks, the agency greatly reduces tisregrobability.

2) On markets where issuer demand increases wign@g credibility and where the
probability of an error (in case of reduced invegstion efforts) is high.

The second situation arises when the agency woitksrelatively low-risk issuers, and when
the reliability € of its evaluations is quite low (in the case witka investigation effort is
low). Then, the agency’s interest is to implenmairiistantial investigation efforts, leading to a
high reliability of its evaluations, and to havesk efforts be known, by adopting a policy of
communicating rating revisions prior to changespneads. This will lead to the result of

increasing the agency'’s credibility rapidly in #nges of investors.

3) On markets where issuer demand increases wi#gn@g credibility and where the

probability of an error (in case of reduced invgstion efforts) is low.

Lastly, the third situation occurs when the agewoyks with relatively low-risk issuers and

the reliability € of its evaluations is quite high. This case teiiesting, because it leads to a
change of behavior. To begin with, the agency rbhayexpected to implement a high-
reliability, high-cost strategy. Then, once itedibility is strong, the agency will cut its

investigation efforts, thus exposing itself to nuegligible risks of error. During the first

period, the communication policy which optimallypes with the agency’s interests will be to
communicate rating revisions to the market rapidhys greatly increasing the agency’s
credibility. During the second period, the ageh@g an interest in communicating rating
revisions belatedly to the markets or in commumcgthe issuers included on the watchlist,
prior to actuallycommunicating rating revisions. This will allowetlagency to increase its

credibility (albeit at a slower rate), while pratiag itself against the risks of an incorrect
evaluation (first because'f> &', and then because the communication of the ra¢ivigions

can occur after any spread change), which woule wit all previous efforts made.

G- The credit rating agency’s function on bond marlets
Our conclusion is that credit rating agencies ckgositly a strategy relative to investigation

efforts and communication policy. This strategpeleds on the level of issuer default risk, as

14



well as the experience of the agency on its mafketsegment of market) and its cost
structure. The function of the credit rating agedepends, in turn, on the strategy chosen.

On risky financial markets (or risky segments wfahcial markets), credit rating
agencies choose to communicate their rating rewssiately, after any variation in bond
spreads. Their investigation efforts are low amartratings depend on the informed investor
evaluations expressed through bond spreads. ftmation on such markets is to confirm (or
refute) that the changes in observed spreads deedhdorrespond to changes in the issuer
default risks, and are not due to market fluctuegio

On low-risk financial markets (or low-risk segmeraf financial markets), credit
rating agency strategy depends on its experiencthese markets (or segments of market)
and its cost structure.

When an agency wants to enter a new market anch lzegew activity, it chooses a
high-reliability strategy and communicates itsmgtrevisions prior to any spread variation, in
order to increase its credibility vis-a-vis invasto The function of the credit rating agency is
to transmit information to uninformed investors ceming the default risk of the issuers.

By contrast, when its position on these marketsségments of markets) is well set
up, and if the cost discrepancy (K2-K1) is high &gio compared to the probability of rating
accuracy (8), and if the cost of capital (mainly, the shareholder profitability requiremeist
high, the agency has no longer interest to chodsighareliability strategy which appears to
be too costly. A low-reliability strategy seems mnadequate, provided that the agency
communicates its evaluations belatedly or firsotigh watchlists (with a low probability of
error) and then through a rating action (most ofetiafter a change in the bond spreads).
Once again, the function of the credit rating agea@ctually not to transmit information, but
rather to certify that the change in bond spreanlcalrespond to a change in the issuer
default risk.

This certification function is important on bond mkets, because, if the agency ratings
are trustworthy, they will stop any interrogatioreraming from the uninformed investors
after a change in spreads (that is, they will stop noise trading which may be profitable to
the informed investors) and they will stabilize Hoprices (at a new level if the change in
spreads do correspond to a change in the issuaultleick). Downgradings (or upgradings)
being more informative than an inscription on achést, we expect the price stabilization

effect of downgradings (or upgradings) to be mdfectve.
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Il. Determining the Informative Events and Datihg Reactions

A — Objective

The aim of this empirical analysis is to define thk&e of the rating agencies in the various
markets (or market segments) in which they work. Wi# study the three major,
international agencies: Moody’s, Standard and Roand Fitch. Their function on the bond
markets may be:

- to transmit information about the issuer defaigk,

- to certify the evaluations provided by informewestors and thus to stabilize the bond
prices and reduce the spread volatility.

Given that the three agencies carry out simultasigotheir activity on different
financial markets segments (different geographacabs, risky issuers or not, different types
of debt), they play the two different roles list#oove at one and the same time. Our analysis
will be completed over time. We will examine eadhtlte three agencies’ rating revisions,
event by event and issuer by issuer, the idea beingearch for spread series showing
structural changes. Several situations may exist:

- there is no reaction, which is synonymous witheaent providing no information or with
the agency having no credibility;

- spreads change prior to the rating action (ugggadiowngrading or watch list) ;

- spreads change after the rating action.

Taking into account simultaneously the issuer'satizristics and risk level will then make it

possible to identify the agency’s function on itarket.

B — The data
The study covers Continental Europe and the Uriieddom, i.e. a region where rating was
introduced recently (Continental Europe) and aaegvhere it is older (the UK). Thirteen

countries are examined: 12 members of the euro @uestria, Belgium, Finland, France,
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Germany, Greece, Ireland, Italy, Luxembourg, théhBands, Portugal and Spain) and the
UK.

The study begins with the launching of the eurol®danuary 1999, and ends seven
years later, on 31December 2005. Therefore, this period covers tibernet bubble and its
collapse, which was a period rich in terms of ‘igtactions”. The three main agencies (Fitch,
Moody’s and Standard and Poor’s) in the two regians taken into account. The main
“rating actions” by these agencies are covered:ragiggs, downgradings, inclusions on
watchlists with a view to upgrading or downgrading.

The average spreads are calculated for all isstmrserned by rating actions. For
corporate issuers, all straight senior unsecuredl bssues with fixed income are included.
For banking and finance issuers, a sample of ssgikes is taken into account; this sample is
constituted in order to cover the yield to matudtyve of these issuers. For issues in euros,
spreads are calculated using the German Governpogck rates as the risk free rates (when
the redemption date is not exactly identical fothbigsues, a linear interpolation is used). For
issues in pounds sterling, the Datastream indeetafns on UK Government Bond Series is
used. Consequently, mean spread of each issuaicidated.

Given the fact that the market price of defauk esolves over time, it is necessary to
take the business cycle into account when analyki@gmpact of rating actions on the level
of spreads. We chose to examine relative spreadisnat absolute spreads. Thus, for each

issuer, the following difference is observed oweret

Issuer’ spread — Merrill Lynch average spreadssiues with the same rating

The Merrill Lynch index for spreads is establisHedthe euro area and the sterling area. It
covers corporate and banking issuers, accordinthdorating (it should be noted that no
corporate/banking distinction is made for specuéafrade issues). We consider the issuer
rating before the rating action. Thus, if a corperessuer in the euro area experiences a
downgrading fromAato A, for example, we examine the gap between the dmkthe issuer
and the average spread on corporate issues inutheaeea, with @&a rating during the whole
period of the study. It is expected that the ihijap of the spread is close to zero, but then

rises once investors have reacted to the downgyadin

C — The observation window
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For each issuer, the gap in the spread is measoredwindow of 121 trading days starting
60 days before the rating action and ending 60 dégs.

Such a time span raises the problem of an eventrdbhmination by an event from
some others. However, contamination can only resoith other rating actions. Indeed, the
rate of return on a fixed income bond is only hkdéb be affected by the following: a
modification in the risk free rate; a change in tharket price of the risk of default; a change
in the risk of default of the bond. By calculatithg spread of the bond as the gap between the
rate of return on the bond and the rate on govenhimends with similar characteristics, the
first factor is neutralized. The second factoresitnalized by studying relative spreads instead
of absolute spreads. Therefore, the only causéhtowariation in the gaps in spreads is the
magnitude of default risk in a given bond, and thigel of risk is normally measured by the
rating agencies.

So, there may be contamination in the study, duthéointerference of two rating
actions. In fact, this occurs quite frequentlystfibecause an agency may include an issuer on
a watchlist quite shortly before announcing an agdgrg or a downgrading; then, since
agencies’ decisions are relatively consistent, e & rating action from one of them is
generally followed by similar actions from the atlagencies.

We assume that there’s a contamination betweendtg actions when they are less
than 70 trading days apart. When such contammatocurs, the reaction is attributed to the

first event of the whole contaminated events, owents being considered as unsignificant.

D — Identifying informative and non-informative eves
Our methodology implies to identify and separate évents that are neither followed nor
preceded by any reaction from the investors (the ndormative events), from the
informative events.

To begin with, unit root tests are carried out twe telative spreads, following
Dallocchio, Hubler, Raimbourg, Salvi (2006). An ADést (Dickey-Fuller (1979 and 1981))
and a Phillips-Perrontest (1988) are used jointly. The ADF test relas the following

equation:

K
Ci Ay + &
i=1

(17) Y =0 + Py +Bt +

® In contrast with ADF test, Phillips Perron (198&3t offers a non parametrical correction in otdedeal with
error heteroscedasticity.
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wherey; is the series of the relative spread3,a linear trend andk the number of lags
included in the estimated equation, in order tol @ath a possible autocorrelation, and to
increase the test reliabilifDickey et Fuller, 1981 ; Said et Dickey, 1985).eTiumber of
lagsk is chosen in order to minimize the Schwarz infdiaracriteriorf. A hypothesis of non-
stationarity (which corresponds to a unit root, p.e= 1) is tested against a hypothesis of
stationarity (withp less than 1). A stationary series is characterigethe fact that it is not
durably affected by an exogenous shock. A nonastaty series reacts to an exogenous shock
and has a permanent memory process.

A series comes out to be stationary when it doé$awee a unit root (considering the
p-valueat 5% level - Mc Kinnon, 1996). In this case, sitice series does not react to the
rating action, the rating event is considered@s-informative

However, since Perron (1989), classical unit-re@sts are known to bias results in
favour of the unit root hypothesis. Indeed, whedFAor Perron (1988) tests conclude that
series are apparently non-stationary, they magcehHave experienced a break (or a structural
change) and be stationary, before or after thisgha Actually, a structural change means a
break in level and/or in trend. In many cases, suelaks are the cause of the presence of unit
root in the ADF or Phillips-Perron tests.

For all the series identified by ADF or PhillipsfRmn tests ason-stationary it is
therefore important to find a possible structufamge that may explain such non-stationarity.
Then, according to Perron (1997) the series may:

- be confirmed to have a unit root (without anystural change)
- be stationary, with the presence of a breaksiral change)
- have a unit root, with a structural change.

The first case did not occur in our sample. Butl&ést two cases testify that there is a
structural chande Without any contamination problem, we'll considkis break as the
effect of a modification of the bond risk appre@atby the investors; this modification may
occur before or after the agency’s rating action.

Perron (1989) suggests introducing a dummy variallieh has a non-zero value the
day of the structural change. However, this mettmghposes to know priori when the
structural change takes place. Subsequently, otletéinods considering the date of a possible

break as unknown and endogenous have been develbpeds especially the case in Zivot

® Schwarz Information Criterion (SIC)n (d%) +/ (k.In(T)) / T]
0 being the volatility of residuals, k the numbeiagds and T the number of observations.
"in the third case, this means a change in theafrthe process.
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and Andrews (1992), Banerjee, Lumsdaine and Stb@RZ), Perron and Vogelsang (1992).
In this paper, we use the Perron (1997) test, whlldws series to be non-stationary, with a
structural change.

Perron (1997) proposes two different models, thdithee Outlier model (AO) and the
Innnovational Outlier model (I0). Given that thattér allows the break in the relative
spreads to occur gradually, with or without a simfthe level or in the trend, it seemed more
appropriate for our study. Thus, we use the Inatiomal Outlier 2 mod& The relative

spread data series may therefore be estimatedi@awifay:
k
Yo =0 +6DU; + Bt +yDT +3D(To) + P Yea + D, CiAY:i+ &
i=1

whereT, is the (unknown) date of the structural brelakl; denotes the dummy variable for
the change in level (DW= 1 if t > Ty, or O otherwise), Difdenotes the dummy variable for
the change in trend (RE T;ift > Ty, or O otherwise), D(); is the so calledrash dummy
supposed to capture a possible and sudden sHifieiseries (D(J); = 1ift=Ty+1,o0r 0
otherwise).

As the results of the test may strongly dependhennumbeik of lags, we chose to
select it endogenously, using the method proposedNd and Perron (1995), and Ben and
Papell (1998). First, the test is performed byngkinto account the maximum number of
lags’; if it is significant®, the procedure stops; if not, this is repeatedolyering k by one,

until the rejection “that additional lags are insfgcant” occurs.

E — Dating the structural changes

Our main objective is to date the structural changehe series of the relative spreads. The
estimation procedure is the following:

- it is assumed that the possible date of breakpynoccurs within a window surrounding
the rating action by +/- 45 trading da§sThen, all the possible breakpoint dates are @uck
with the variable ¥ being given successively all the possible val@d3 ithin the window
[-45, +45];

- for each of these 91 available equations, wecs#te optimal number of lads as described
above;

801 model only allows a shift in the level.

° We use Hayashi (2000) criterion to specify the imamn value ok: k max. FOr a number of observations T,
knaxiS €qual to the entire part of: 12(T/186)

19 As suggested by Perron (1997), we use a levalosh.

1 According to Norden and Weber (2004) paper (cietdb p. 2816-2817), it seems a reasonable period.
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- then, each equation is estimated using OLS, ahdtwo equations are selected (where the
coefficients of the dummies QUand DT are the most significant). These two equations
allow the structural change to be dated.

Perron (1997) suggests two different proceduresdiemtifying the daté, of a structural
change:
- following Zivot and Andrews (1992) and Barnerjdaymsdaine and Stock (1992), by
minimizing thet-statisticof the lagged variable coefficiept This is the way to give the most
important weight to the alternative hypothesistatienarity.
- by maximizing the-statisticof the dummy variable associated with a brealhettend or
the intercept (the direction of the variation mayray not be taken into account).
Given the importance of dating the structural clesnig this research, we chose to apply the
second method (taking into account the directionasfatiort?). If both dates of break (for the
trend or the intercept) are significant, we setbetearliest from the both, which denotes the
date of the investors’ first reaction. If only od&te of break is significant (either for the trend,
either for the intercept), we select this datendhe of the observed dummies is significant,
the series does not exhibit a structural break.

To illustrate this approach, let's consider the napghg of the French company Elf

Aquitaine as an example. On"™3Bugust 2005, Moody’s has upgraded this companyhab
the situation before and after the upgrading chdmgéhe following:

Rating before Aug. 30" 2005 |Rating after Aug. 36' 2005
Aa2 Aal

No watch No watch

Outlook positive Outlook stable

The relative spread of the bonds issued by thispamy during the 141 trading day period

covering the date of the rating action is shownhanFigure 1 below:

Figure 1

12 The dateT, of a break is determined by observing the maxinustatisticin case we expect an increase in the
relative spread (downgrading or watch negative)thadminimumt-statisticin case of upgrading or watch
positive.
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Relative spread (in BP) of issues by EIf Aquitaioethe period covering 30th August 2005

(compared to the Merrill Lynch index of corporatstiss with the same initial rating)
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The event occurs at day 71. A fall in the relatspgread of “ElIf Aquitaine issues” can be
observed around this date (more or less 8 BP). rékelt of the Perron (1997) test is the

following:

Variable t stat Observati01|1
DU
-2.600949 97
DT;
-3.062734 58

The dummy variable for the tredDT,) is significant: the series shows a break in teedrat
day 58 (i.e. 13 trading days before the ratingoagtihich indicates the beginning of the
relative spread decrease.

The dummy variable for the intercgU,) is also significant and, in this case, rather
indicates when the relative spread decrease stbpste 97, i.e. 26 trading days after the
rating action, the EIf Aquitaine relative spreaddaching a new level and then tends to be

stabilized. Therefore, in this example, the datevb8ld be selected.

lll. Empirical Analysis

22



A — The data

The study covers twelve countries of Continentaiolga (Austria, Belgium, Finland, France,
Germany, Greece, Ireland, Italy, Luxembourg, théhBands, Portugal and Spain) and the
United Kingdom. The study begins with the launchaighe euro on %1 January 1999, and
ends seven years later, orf'@lecember 2005.

The average spreads were calculated for all isscenserned by rating actions of one
of the three major international agencies. Thelgtive spreads were estimated, using the
Merrill Lynch spread index according to ratings.

The database includes 868 rating actions, whichbeasplit according to thkeind of action

and therating agencyas shown in table 3.

Table 3 — Description of the database: repartitiorof the events according to the action
and the rating agency

Moody’s Standard and Poor’s Fitch

Downgradings and 268 289 78
negative watches

Upgradings and 100 100 33
positive watches

Total 368 389 111

Most of the rating actions concern the euro zasestated by table 4.

Table 4 — Description of the database: repartitionof the events according to the

currency
Euro issues Sterling issues
Downgradings and negative 455 180
watches
Upgradings and positive 186 a7
watches
Total 641 227
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B — The uninformative vs informative CRA actions

The first results of our analysis concern the didton between informative events and non
informative ones. Aon informative evens an event for which we statistically observe no
reaction on bond prices during the period surroogdhe date of the event, thatas event

for which the series of spreads is stationary.

First, we characterize the events for which ther@ iieaction in the spreads and then, those for

which there is no reaction.

a) Considering downgradings and watchlists with negabutlook, about one out of two
events (precisely, 49 %) is uninformative for theastors; whereas for 51% of the events, we
can observe a structural change in the spreadsserie

In order to separate the informative events from tither ones, we performed a factor
analysis (multi-correspondence), followed by a tusanalysis. Different variables were
included in the analysis, such as: the rating leefbe event, the year of the event, the number
of notches in case of a downgrading, the countrthefissuer, the “specific industry” of the
issuer, the reaction to the rating event (statibyar structural change). Figure 2 plots the
different events (311 uninformative events in gragaction =1- and 324 informative events
in black —reaction =2 as well as the specific industry; this varialdpi?) goes from 1 to 7
with:

Spi2 =1 : banking and insurance sector

Spi2 = 2 : heavy industry: capital goods, chemieald packaging, building materials, oil,
metal and mining

Spi2 = 3 : utilities, local authorities and trangption

Spi2 = 4 : telecom and high tech

Spi2 =5 : automotive

Spi2 = 6 : retail, media and entertainment

Spi2 = 7 : other sectors

Factor 1 and factor 2 operate a satisfactory séparbetween the uninformative events (most

of them on the right) and the informative ones (hudshem on the left).
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Factor 1

Looking for the variables that explain factor 1 dadtor 2 may give a characterization of
informative and uninformative events. The eventswarinformative, mostly when the initial
rating of the issuer is above or equal to A2 (A)d avhen the downgrading is only of one
notch; mainly banks and financial companies (spi) from the Euroland are associated with
such uninformative events; the reaction is notleardor utilities and local authorities (spi2 =
3), despite a global proportion of 58% of uninfotiv& events in this category. On the
contrary, events are informative when the initairrg of the issuer is equal to or lower than
A3 (A -) or when it is at least a two notch dowrdjrey; mostly, this corresponds to corporate
companies, in particular, belonging to the telecamitation and automotive sectors (spi2= 4
or spi2=5), or to heavy industry (spi2=2), when tlssuer is initially classified as
“speculative”, in the sterling zone, but also ie turoland.

Both the factor analysis and a test of independearic€hi-square prove that there is no
significant difference (5% level) between the imhative aspect of downgrading and the one
of negative watch.

Besides, table 5 shows an important difference éetwnvestors’ reactions in the UK and in

the Euroland.

Table 5 — Proportion of uninformative downgradings(and negative watch)
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according to the currency **

Uninformative
downgradings (and negative

Informative downgradings
(and negative watch)

watch)
Euro issues 58 % 42 %
Sterling issues 26 % 74 %
All issues 49 % 51 %

**Hypothesis HO is rejected by? test at the 5% level: the reaction of sterlingiéssto

downgrading or negative watch is more importani tiine reaction of euro issues.

We also point out some differences relative to thBng agencies. Table 6 gives the

proportion of uninformative events according to théng agency and the broad economic

sector.

Table 6 — Proportion of uninformative downgradingsand negative watches according to
the sector and the rating agency

Moody’s Standard and Poor’s Fitch
Banking sector 70 % ** 54 % ** 61 %
Corporate sector 38 % 36 % 29 %
Local authorities 68 % 56 % 78 %
and transportation

** significant at the 5 % levelzftest comparison of proportions)

The reaction to a negative watch is quite the samthe one to a one-notch downgrading as

stated by table 7, the reaction to a two-notch ance) downgrading being more importaht.

Table 7 — Proportion of uninformative one-notch davngradings, two-notch

downgradings and negative watches

One-notch Two-notches and Negative watches
downgradings more downgradings
Uninformative events 57 % 25 % 48 %
Informative events 43 % 75 % 52 %

13 Chi-square independence test allows rejectingiyipethesis of independence between the proporfion o
informative and the kind of rating grade actionisT¢onclusion is explained by the fact that thepprtion of
reaction to a “2 notches or more” downgrading ismhigher than the one to a “1 notch” downgrading o
“watchnegative”. The independence hypothesis damitejected at the 5% level between “one notch
downgrading” and “watchlist.”
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If we look at the repartition of rating actions aading to the period covered by the study, it
appears that the proportion of negative watcheeea@ses along time, whereas the part of
downgradings decreases (cf table 8).

Table 8 — Repartition of downgradings and negativevatches over the years

1999 2000 2001 2002 2003 2004 200b
Negative 37 % 40 % 37 % 37 % 48 % 41 % 70 %
Watches
Downgradings 63 % 60 % 63 % 63 % 52 % 59 % 30 %

(Hypothesis HO of independance is rejecteg byest at the 5% level)

b) Considering the upgradings and watchlists withtp@soutlook, the results are somewhat
different. First of all, events are mostly uninfatwe: a little more than two thirds of the
whole events (precisely, 71 %) transmit no infolorato the investors, whereas only 29 %
cause a structural change in the spread series.

We carried out a multi correspondence analysis haracterize the informative and the
uninformative events.

An upgrading, or a positive watch, is rather amtormative event when the initial rating of
the issuer is equal to or higher than A3 or A-wds the case of many banks within the
Euroland) or when the upgrading is not very impartgompared to the issuer level of risk (it
was the case of issuers belonging to the autome&etor whose initial rating was equal to or
lower than Bal or BB+).

On the contrary, upgradings (or positive watcheg) iaformative in case of speculative
corporate issuers upgraded by two notches or mboericerned issuers from the retail and
media sectors), in case of banks with an initigingpequal to or higher than A3 or A-
upgraded by Fitch, and in case of UK corporate comgs belonging to the Telecom sector
whose initial rating was between Baal or BBB+ &aA3 or BBB- (concerning the same
issuers inside the Euroland, the spread reactienunelear).

We notice an important difference between everitgive to sterling issues and euro issues,

as stated by table 9.

Table 9 — Proportion of uninformative upgradings (and positive watches)
according to the currency **

Uninformative upgradings
(and positive watches)

Informative upgradings
(and positive watches)

Euro issues 76 % 24 %
Sterling issues 49 % 51 %
All issues 71 % 29 %
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(** Hypothesis HO of independence is rejected b/ 586 levely ? test: the reaction of sterling

issues to upgradings or positive watches is mopoitant than the reaction of euro issues)

Positive watches are very few, and the repartitibrating actions between positive watches

and upgradings is in the benefit of upgradingsi{paswatches: 27 % / upgradings: 73 %).

C — The « pre event » and « post event » informageries

In order to point out the common features and thfiees between the pre-event and post-
event reactions, we perform a cluster-analysiduding in the analysis the same variables
than previously, and another variable whose oligetb operate a distinction between five
possibles periods of reaction to the event (tiegt,date of the structural change in the series
of spreads) :

- the reaction happens very closely around thetdw#n2 days)

- the reaction happens between -3 and -9 days ribetevent

- the reaction happens 10 days or more prior to\kate

- the reaction happens beetwen 3 days and 9 daysradtevent

- the reaction happens 10 days or more after theteven

The study of the issuers experiencing a downgradaotgn or a watch negative gives the

following results (in the seven clusters built fretanalysis, th@eriod of the reaction is

very significant):

- The reaction « around the event » mostly concesigers whose activity is in industry

(76% of the cases, versus 0% of financial issward,among them, a significant proportion

of « telecom » and « heavy industry » companie#)pse rating before the eventAs to

BBB, experiencing a « 2 notches and more » downgradatign, and whose issues are

mainly in sterling.

- In majority, two kinds of issuers seem to expace a reaction in the bond spreads

between 3 and 9 days prior to the event : « industrwith a very low rating (< BBB-), or

« banking and financial » with a high rating, wéh over-representation for the issues in

sterling.

- The reactions occuring more than 10 days befoeeevent are mainly associated with

industrial issuerd with a very low rating (BBB- and below), whoseliss are in euros,

with an over representation of Moody’s rating actio

14 We also notice in the cluster an over represenatidghe « retail, consumer and media/entertainmessuers,
amongst those whose activity is in the industreater.
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- The reactions occuring between 3 days and 10 afgsthe event offer a high propotion
of issuers rated Aa- to A, with an over represémadf the banking and financial issuers,
and issuers rated by Fitch.

- The reactions occuring more than 10 days afeeettent are less homogeneous and don't

allow any particular comment.

D) Rating action and spread magnitude

Considering now the whole pre event and post ewéotmative series, we try to identify the
different variables that explain the magnitudehaf teaction.

The explained variable is tlehange in the relative spread after the brdakbasis points,
period of observation: from the date of the breakQ trading days after the rating change, as
explained in Part II).

The variables expected to influence the amplitui¢his change are included in an OLS
model:

» the relative mean-spread on the period prior tadlaetion, (in basis points)

* asample of dummies relative to the agency (retereloody’s)

* adummy variable relative to the currency of tiseies(referenceeuro)

* asample of dummies relative to the rating exishiatpre the rating action (reference :
the highest rating level in our classificatioAaa toAa, or equivalent for S&P)

* asample of dummies according to the magnitudéefating actionrlegativewatch
one two or more than two notchem case of downgrading gne notchbeing the
reference)

* a sample of dummies relative to the outlook/watesolution after the rating grade
action o outlook/watch afterbeing the reference, opposed to the existenegtiodr
a negativewatchor anoutlook negativafter the event)

» asample of dummies relative to til@te of the reactigrclassified as explained above
(five classesteaction around the eventi-e +/- 2 days — being the reference)

* a sample of dummies relative to thpecific industryof the issuer (th@utomotive
activity being the reference)

« asample of dummies according to the country oidbeer UK is the reference)

e asample of dummies according to the year of tlea&2002is the reference)

e some cross-dummies, in case they appear signifigating beforecrossed with
negativewatch.

The estimated equation was tested and controledh®rpresence of multicolinearity,
heterosedasticity (White and Arch-LM test) and aateelation (DW and Q-Ljung/Box
test) in the residuals.

The detailed output of the model is included inenh, the list of the significant variables
appears in the table below, and the synthesis wdanlbe drawn is the following.
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Table 10 - Significant variables explaining the magitude of the variation
in the relative spread (after the break)

Significant variables sign of the coefficient pwal

- level of the relative spread + *x
prior to the event

- rating before the event
e A-to BBB (if downgrade) + **
« BBB- and below + >

magnitude of the rating actior

« three notches and more + o
- neg watch after event + b
- neg outlook after event + *
- currency : sterling - *
- agency : Fitch + i
*k%

- datation of the reaction
* more than 10 days before ) *
- countries : France - i
- specific industry: "
« heavy industry + i
* automotive N

+ *%

* retail,consumer,
media/entertainment

- year of the event:
+ 2004
* 2005

*%k

**

*10% level
** 50 level
*** 1% level

Firstly, the results suggest that the increagberrelative spread of the bonds affected
by a downgrade or a watch negative depends in itivgosiay from the level of the relative
spread before the event. That is to say, when ibaaegap between the issuer's mean-spread
and the average level of the class it belongs.& the Merryl Lynch index), this gap is
accentuated after the negative event.

Then, it seems the magnitude of the reaction isifsigtively less important when this
reaction occurs prior to the the event date (esfiganore than 10 days before : 61 basis
points less than when the reaction occurs +/- 2 dagund the event)

Thirdly, there is strong evidence that the magratatithe variation depends of the severity of
the rating grade action, and from the risk levethaf issuer before this event. Thus, whereas
the reaction to awo notchesdowngrading doesn’t appear different from the tme one

notch downgrading, it is much stronger when the issgeaffected by dahree notchesand
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more downgrading (145 BP more); besides, the impodaof the reaction in case of a
watchnegativas not significatively different from the reactiéa aone notchedowngrading,
except in case the issueBBB- or belowbefore the rating action (223 BP More). The resul
appears quite similar if we focus on the incideat¢he rating level of the issuer: the spread
variation appears much more important in casdstheer is rated\- or below”. Moreover,

the reaction is more important when the issuerrmeunegative watch or a negative outlook
following the rating action itself.

The activity of the issuer is not neutral, sincsgems that the issuers in “heavy industry”,
“retail, consumer, and media/entertainment” antettem” are penalized. If we focus on the
currency of the issues, the amplitude of the reacis less important in case the issuer’'s
issues are in sterlingdteris paribusb4 BP minus than in euro). The market seems td reac
more when the rating action comes from the Fitatnayg than from Moody’s (95 BP more).
Considering the different countries, it seems tbaction is the same, except in one case
(France, where it's lower). At last, the reactigpears lower for the last two years of the
study (2004/05).

E — Rating action and spread volatility
Once again, we will concentrate on informative ésgefirst on downgradings and negative

watches, and then on upgradings and positive watche

a) When investors become aware of a fall in an issmedit quality, not only the mean
relative spread increases, but the relative sprekility raises as well.
Table 11 states, for the whole pre event and pastteénformative series, the proportion of

series for which there is an increase or a decreatige spread volatility at the date of the

reaction.

Table 11 — Spread volatility and market reaction
Proportion of events for which the spread 56,4 % **
volatility increases at the date of reaction
Proportion of events for which the spread 27,6 % **
volatility decreases at the date of reaction

**significant at the 5 % level (unilateral Fishest)

5 The difference in the spreads’ reaction, relagivel an issuer ratedaato Aa, is respectively 117, 123 BP
more important when the issuer is downgraded atedl /& to BBB or BBB- and belovand even more (300 BP)
when the issuer is rat&BB- and belovand experiences a negative watch.
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b) Concerning the sole pre event informative serasthe date of the downgrading or
negative watch announcement (that is, after thestors have discerned a fall in the issuer
credit quality), one may observe a decrease insfitead volatility, following the increase
occurring when investors become aware of the nsueiscredit quality.

In such cases, the rating action announcement seéenssop the investor worries: the
informed investors notice a drop in the issuer itrgdality, and the bond prices drop
consequently; but uninformed investors are doubtfubther this drop in prices is reliable or
not. This uncertainty causes the spread volatititiyncrease. The function of the rating agency
is then to certify (or not) that the point of vie the informed investors is well reflected in
the observed bond prices; this certification catises/olatility to decrease.

Figure 3 plots the whole pre event informative egeaccording to the spread volatility before

and after the announcemé&ht

Figure 3

Spread volatility before and after the rating announcement

Volatility before (BP) aaa
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Volatility after (BP)

Most of the events are plotted above the line dmavsa spread volatility which is higher
before the event than after. We performed an wdgdFisher test to appreciate the proportion
of events for which the spread volatility decreasé® the rating announcement. Table 12
points out the results.

Table 12 — Spread volatility and agency announcemen

16 precisely, over the period [reaction date, annemment date[ and [announcement date, announcemntent da
60 days].
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Proportion of events for which the spread 60,6 % **
volatility decreases with the announcement

Proportion of events for which the spread 19,7 % **
volatility increases with the announcement

**significant at the 5 % level

Mainly, events for which we observe a spread viithatiecrease with the announcement are
the ones with a high initial rating (equal to ogter than A3 or A -) and which experience a
one-notch downgrading. On the opposite, when titi@limating is between Baal (or BBB+)
and Baa3 (or BBB -), or in case of a negative watemainly observe an increase in the

spread volatility.

c¢) Concerning upgradings and positive watches, théyais of the evolution of spread
volatilities is inconclusive; this may be due te flact that an upgrading is a good news for

the investors.

V. Conclusion

We synthetize in this conclusion the main resuftowr study. Most of these results are

consistent with our theoretical model.

a) Most of time, rating actions are uninformatiaeghe Euroland. Concerning upgradings and
positive watches, this is true for three ratinga out of four, and concerning downgradings
and negative watches, for one out of two. We nosice@mportant difference with the UK
where half of the upgradings or positive watches aninformative, while the ratio

concerning downgradings (or negative watches) ésaart of four.

b) We do observe a change in the strategy of radgencies. For the three agencies, the
proportion of negative watches, compared to theggmeon of downgradings, increased over
time (cf table 8). This could be due to a decrapsivestigation effort, originated by a high

level of credibility of the rating agencies as wadl by a request for a higher return on equity

by the agencies’ owners.

33



c) We can distinguish two segments on the bond etdidr which the CRA function is
different.

First, the financial sector in the Euroland, whesgsuers are generally rated between Aaa
(AAA) and A and where Fitch is very present. Foedd issuers, the investors’ reaction
generally arises after the rating action. In thad market segment, the CRA function is to
transmit information about issuer default risk.

Then, the corporate sector, specially corporatepaomies whose rating is lower than or equal
to Baa3 (BBB-), for these issuers, the investagaction generally precedes the rating action.
The CRA function is no more to transmit informatidout to confirm (or not) the investors’
perception of the issuer default risk, and doingtstabilize the bond prices and to stop any

noise trading which could benefit to the informadastors.

d) Negative watches are anticipated by investoteensame proportion as downgradings. The
main difference betweeen both of them is that, asecof an anticipation by investors,

negative watches do not contribute to stabilizebiwed prices.

e) The magnitude of the reaction to a fall of aués credit quality is weak:
- if the magnitude of the downgrading is not impottan
- if the investors anticipated the rating actionddong time,
- if the prior spread is consistent with the pridtima (that is if the difference between

Merrill Lynch spread and the issuer spread is nil).
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Dependent Variable: VARSPR
Method: Least Squares

Sample: 1324
Included observations: 324

Annex 1

Magnitude of the relative spread reaction

Output of the OLS model

Coefficient Std. Error t-Statistic Prob.
SPREL 0.097133 0.049449 1.964308 0.0505
C -1.420424 70.37439 -0.020184 0.9839
DCCY -54.38933 24.49460 -2.220462 0.0272
DAGY2 14.86471 24.50526 0.606593 0.5446
DAGY3 95.68419 35.30065 2.710550 0.0071
DRB2 17.27882 43.11123 0.400796 0.6889
DRB3 117.3232 49.09617 2.389661 0.0175
DRB4 123.3833 56.81121 2.171813 0.0307
DN2 49.65033 32.16102 1.543805 0.1237
DN3_4 145.3970 54.48703 2.668470 0.0081
DNWN 45.88648 69.88233 0.656625 0.5119
DSPI1 61.70969 48.09938 1.282962 0.2005
DSPI2 100.1572 45.76548 2.188487 0.0294
DSPI3 44.60175 47.44748 0.940024 0.3480
DSPI4 86.62875 47.61681 1.819289 0.0699
DSPI6 97.56654 45.61351 2.138983 0.0333
DSPI7 104.4065 55.29338 1.888229 0.0600
D99 -5.518791 63.39188 -0.087058 0.9307
D00 -53.21581 44.50127 -1.195827 0.2328
D01 -2.685961 31.23225 -0.086000 0.9315
D03 -26.95971 29.74632 -0.906321 0.3655
D04 -76.71280 39.09295 -1.962318 0.0507
D05 -117.2347 40.44867 -2.898358 0.0040
DFR -107.3550 38.80106 -2.766806 0.0060
DGMY -48.52591 36.07548 -1.345122 0.1796
DNETH 38.76026 34.17524 1.134162 0.2577
DSEUR -38.79116 49.52315 -0.783293 0.4341
DCTY -42.70623 49.13412 -0.869177 0.3855
DAFTW 299.8039 53.55717 5.597830 0.0000
DAFTO 52.58075 31.51618 1.668373 0.0963
DREAC2 -25.39266 33.43132 -0.759547 0.4481
DREAC3 -61.38715 29.10083 -2.109464 0.0358
DREAC4 -65.05195 39.35494 -1.652955 0.0994
DREACS5 -32.34838 31.95515 -1.012306 0.3122
DNWN*DRB2 -11.19821 78.73873 -0.142220 0.8870
DNWN*DRB3 -71.32687 77.06272 -0.925569 0.3554
DNWN*DRB4 177.4566 85.78405 2.068643 0.0395
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R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.428013
0.356266
174.6024
8749483.
-2112.745
5.965553
0.000000

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

113.7068
217.6191
13.27003
13.70179
13.44237
1.997890

Legend :

Sprel : level of the relative mean-spread before the reaction

Dccy : dummy = 1 if issue in sterling

Drb : sample of dummies (2 if rating before=: Aa- to A ; 3 =A- to BBB; 4= BBB- and below)
Dn: sample of dummies (2= two notches downgrade; 3_4= three and above notches ; wn= negative watch)

DSPI : sample of dummies (1= banks and finance ; 2= heavy industry ; 3= public, utility and local auth. ; 4=

telecom; 6= consumer, retail, media/entertainment; 7:other)

Dt: sample of dummies, year of the event (99=1999; 00=2000;01=2001;03=2003; 04=2004; 05=2005)
Dcountries: sample of dummies (Fr= France; gmy=Germany;Neth=Netherlands; Seur= Italy, Spain, Portugal,
Greece; Dcy: other euro- zone countries)

DAFT: sample of dummies (DAFTW: negative watch after the event; DAFTO: negative outlook after the event)

DREAC:sample of dummies (2= reaction between 3 and 9 days before the rating action; 3= 10 days or more

before; 4= between 3 and 9 days after; 5= 10 days or more after the rating action)
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