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Abstract:

We have investigated the stock market’s reactiomotad issuers’ credit rating changes on a
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1. Introduction

1.1. Background

With debt markets continuously growing, bond radingave been built into financial
arrangements of all kinds. Today, bond ratings #e principal source of investor
information about the “quality” and marketability issued debt. Several mutual funds and
pension funds have even restricted their investrt@bbonds of above a certain rating, and
to invest in debt without a rating is, for manyastors, seen as unthinkable. The inclusion
of bond ratings as an important input in the newa&# capital requirements for banks has
increased the importance of bond ratings even durth more direct consequence for the
company is the fact that the cost of a companyts déen is tied to the current rating of its
debt. A change in a credit rating can thereforestadirect impact on a firm’s costs.

The officially accepted ratings agencies consisa &éw players with two agencies being
much larger than the others, Moody's and StandardPdbr's (S&P). Moody's alone

currently rates the issuers of more than 90% ofidhg term debt issued in cross-border
markets by European issuers and worldwide they l@s&gned ratings to over 10,000
company issuers and 25,000 public finance isstiersThe two companies are also
profitable with high revenue growth and profit masgyaround 50% (The Economist). The
power of the rating agencies has raised severatiqus about their roles in the market as
well as their methods. One returning question gareing the potential conflict of interest

due to the fact that the raters are not paid byirttiestors but rather by the bond issuers
themselves. Another question is the fact that @iteng agencies recently have started
consulting arms specializing in helping companeseive a better bond rating, issued by

the same agencies who supply the consulting setvice

! See www.moodys.com
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The fact that the rating agencies have an impoitapact on the debt markets is rarely
guestioned. However, the bond rating agencies’ anpéthe total value of the firm, and
more precisely the value of the equity is not a&arlcut. Reuters News announced the
following statement on September 6th, 2001:

“Britain's Marconi Plc fell another 20 percent onhiirsday after a
downgrade to its credit rating triggered alarm Islbver its debt and

heaped more pressure on the telecoms equipment.thake

In this specific case, Reuters claimed that thexgathange was the major reason for
wiping out 20% of the company’s value. This casghhhave been very unusual but it still
raises the question weather changes in creditgsim general have any direct impact on
the equity value of a company.

The main research on the topic of credit ratingsannection with stock prices has been
focused on the degree of ratings inherent infoneatontent for equity investors. There are
also a number of studies that have empiricallyettshe suggested relationship between
bond/credit ratings and stock prices. However,rtfagority of previous studies have only

tried to determine if such a relationship can bgseobed on the whole. As will be described
in section 2, varying results have been found e¢kengh a general conclusion is that rating
changes have some degree of impact on the stodketsarespecially downgrades. The

research field has developed into more refined sppetific hypotheses surrounding credit
ratings and their relationship to stock pricesr fany reasons, the American market is the
one single market most extensively investigatedil&\én few studies have been performed
on companies in various countries in Europe, ndyshas tried to examine a sample that
would be representative of all of Europe as a conisingle corporate cohort. One reason
for this could be that Europe is not a homogenoasket as opposed to the American

counterpart. Instead, the total European markesistsnof several different exchanges,

national currencies, and accounting principles.
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1.2. Purpose

The purpose of this thesis is to empirically tdst tredit rating changes’ impact on the
stock market. We hope to contribute to previougassh on the subject by specifically
performing an all European survey and to furthepieisally test the results found by Goh
and Ederington that only certain categories ofngatchanges carries significant new
information for the stock market. Moreover we vadmplement the research field with a
study which comprehensively and exclusively examsiitlee 21th century’s prevailing

situation.

1.3. Outline

The next section of the thesis presents past m@seatlowed by section 3 with the
theoretical framework as well as more details almoedlit ratings. In section 4, the data in
the study is explained, including how it has beeltected, modified and used. Following
the description of the data we form our three higpsés in section 5. Section 6 describes
the methodology used, followed by the presentatiotihe empirical results in section 7. In
section 8, the results are analyzed before thahiély and the validity of the study are
discussed in section 9. Section 10 summarizeshd®st and gives suggestions for further
research.
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2. Past Research

Several studies have investigated whether a ctioelaxists between changes in the credit
ratings of companies, assigned by Moody's and S&Pwell as the stock prices of the
rated company. If there were stock market reactiomating changes it would be suggested
that the ratings contain some information that @wvnto the market which reacts

accordingly.

Wakeman claims that the rating agencies only summahe same data available to the
public without providing any new data elementshe market. This is contrary to what the
rating agencies say, they claim that their ratimgtéude all publicly available data as well
as some inside information that they are providegtrict confidence from the customer
(Goh and Ederington). This confidential data isunaty not disclosed with the rating but
the rating grade reflects that portion of inside®imation as well as the public data. The
hypothesis on new data elements in bond ratings hagn tested empirically by examining
the market response to rating changes. As reviemedederington and Yawitz, early
examinations of this issue generated mixed resOltiser studies such as those performed
by Griffin and Sanvicente, Wansley and Clauratieltitausen and Leftwich, Cornell et al.,
and Hand et al., find a significant negative reactio bond downgrades. However they

generally find no significant stock price reacttorupgrades.

Several studies reviewed by Ederington and Yauiitd, that the majority of rating changes
can be predicted from publicly available informatidhis is supported by Wansley and
Clauretie as well as Holthausen and Leftwich whaddition to negative reactions to the
actual rating change also observe significant megateturns in the short term pre-

announcement window, indicating some prior antiogra

Jorion and Zhang use a structural credit risk modeést for stock price effect of rating
changes. Their model suggests that the market ingheild depend on the original and

final ratings, i.e., the new and old ratings. THey that the initial rating is the most
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important variable and also that lower initial ngts are associated with larger stock price
effects, both for downgrades and upgrades.

Goh and Ederington, on the other hand, argue th& incorrect to assume that all
downgrades necessarily should have negative intjplita for stockholders and that the
reaction depends on the underlying reason for trenge. They classify upgrades and
downgrades according to one of three categoriegntkpg on the reason for the rating
change. They find that downgrades due to deterrah the company’s financial prospect
have negative impact on stock price while they oariimd similar result for downgrades
due to increased leverage. This would suggest tlmatngrades due to a weaker
performance outlook may contain new information andhe as a surprise to the market,

which reacts accordingly.

Dichev and Petroski examine the long run stockqguernce following rating changes.
They examine both cumulative abnormal returns andamd hold returns on a sample that
comprises all of Moody’s bond rating changes frad@@ until 1997. Their results indicate
no reliable abnormal returns following upgrades,ileviihere are substantial negative

abnormal returns following downgrades.
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3. Theoretical Framework

In the following section, the main theoretical frawork and the concept of credit ratings is
presented. In the light of previous research tlaeecbasically two general ideas involved
when examining credit ratings’ impact on stock @sic namely the efficient market
hypothesis (EMH) and the market informativenessatings. In addition, Modigliani and

Miller’s Proposition | is presented.

3.1 The Efficient Market hypothesis

According to the EMH, the stock market is a higkRective pricing mechanism. The
hypothesis asserts that all relevant informatidateel to a particular stock and/or market is
incorporated in the market price of the securitye Tefficient market hypothesis was
originally formulated by Eugene Fama in 1970. Efiicient market hypothesis implies
that it is impossible to outperform the market lobbge information that is already available
to the public. The hypothesis further suggests that future flow of news, which
consequently will determine the future prices,aisdom and hence impossible to predict in
the present. EMH assumes that new informationasrporated quickly and correctly into
the market price. EMH however, does not requir¢ itnestors behave rationally. When
faced with new information, some investors may oaect and some may underreact. EMH
only requires that investors’ reactions are randmmugh that the net effect on the market
cannot be exploited to make an abnormal profit.

There exist three major efficiency categories basedEMH; the weak form efficiency,
semi-strong form efficiency and strong form effitogy. Each form’s assumptions have

different implications for how a market works.

Weak form efficiency — The weak form states that stock prices refldcthigtorical
security prices and other data such as tradingwelWeak form implies that no Technical
Analysis models can be used to obtain abnormatnetu
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Semi-Strong efficiency— The semi-strong efficiency suggests that allliplybavailable
information is reflected in the stock price andtttieey adjust instantaneously to new such
information. Semi-strong efficiency implies thatri@amental Analysis models will not be

able to readily produce excess returns.

Strong market efficiency — This form assumes that stock prices includerddirmation,
even insider information, and that it is conseglyemhpossible for anyone or to earn

abnormal returns.

The assumption that markets are efficient in thenisgrong form is most commonly
claimed to be correct and it is also the form wél vast in our thesis. This would
consequently suggest that if credit ratings contew information, the stock price should
be adjusted instantaneously. In light of EMH wettar assume that information about a
credit rating change is immediately available tb rabrginal investors and that the
underlying reason for the rating revision is insh@eously assessed by the market.

3.2 Modigliani and Miller-Proposition 1

Modigliani and Miller's (MM) famous “Proposition 1generally suggests that financing
decisions does not matter in perfect markets. A'firbasic resource is the stream of cash
flows produced by its assets. When the compantisedy equity financed, all those flows
belong to the stockholders. When it issues both deth equity securities, it basically splits
up the cash flows into two streams; one relativelfe stream designated for the
debtholders and one more risky to the stockholdEms. firm’s securities-mix is known as
its capital structure. MM Proposition 1 states thditm cannot change the total value of its
assets just by splitting up its cash flows intdestént streams. The firm’s value is said to be
determined by its real assets, not by the secsiritisssues. However, MM Proposition 1
only holds true under certain assumptions sucledeq markets, no transaction costs and

no taxes. These assumptions are generally notstensiwvith the real market conditions.
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With the introduction of taxes, the capital struetdoes generally matter for the value of a
firm due to the debt related tax shields. The exViMMM proposition 1 including taxes is
stated as follows:

Value of firm = Value if all-equity-financed + Prexst value of tax shield

This suggests that an increased leverage could haasitive effect on the value of the
firm following the larger tax-shield (Brealey & Ms@®? Consequently, a downgrade due to
increased leverage is not necessarily negativether shareholders, it could even be
positive.

3.3 Credit ratings

The basic concept of credit ratings is that thegvjgle an objective assessment of the
probability that a certain entity with financial lgations, usually referred to as an
“obligor”, will uphold its obligations fully andn due time. As such, credit ratings help
investors to analyze the credit risks associate¢l fimed-income securities and contribute
to efficiencies in fixed-income markets and othétigations, such as insurance policies
and derivative transactions, by providing crediafel independent assessments of credit
risk. There are three rating agencies which holelanated position amongst companies
that provide credit ratings. These are S&P, Moodgisd Fitch. While Fitch holds a high
market status it is undoubtedly the other two, S&kRl Moody’'s which are the most
reputable and whose ratings are held in highesirdegy the market. It is subsequently
suggested that the ratings of Standard & Poor anddys have the strongest potential

impact on Stock prices.

There are several different credit ratings issugdMbody’s and S&P. This survey focuses

on the Issuer Rating, which is the “current opisiosf an obligor's overall financial

2 Conditioned on the fact that the company is pabfi¢ and can use the full value of the tax shield.

10



The Effect of Bond Rating Changes on Stock Prices Karlberg & Wetterling

capacity to pay its financial obligations”, i.ets icreditworthinesd Moody’s and S&P's
prevailing Issuer Rating opinions are indicatedckytain rating symbols. Both Moody’s
and S&P have similar symbols and grading scale.thEumore, the underlying
requirements for each grade are essentially the s&able 1 in the appendix, provides an
overview of the grading scale and the defined memouénts for each rating. The grades are
first categorized as one of eight (S&P) or nine @dgs) generic or “whole letter”
categories, ranging from 'AAA/Aaa’ to 'CC/C' (S&Ribtly's). Both S&P and Moody’'s
apply modifiers to each generic rating classifmatifrom 'AA/Aa’' through 'CCC/Caa’, to
indicate internal ranking within each category. S&$e the modifiers (+) and (-) while
Moody’s uses the modifiers (1), (2), and (3). Thedifiers (+) or (1) indicate that the
obligator ranks in the higher range of the geneatng category; no modifier or (2)
indicates a mid ranking; and the modifier () ori(®licates a ranking in the lowest end of
the generic category. With these modifiers taketo iaccount, the rating scales are

composed of 21 different alphanumerical credit gsad

Furthermore, obligors rated 'BB/Ba’, 'B', 'CCC/Caaid 'CC/Ca' are considered to have
significant speculative characteristics, with thengric grade 'BB'/Ba having the least
amount of inherent speculation and 'CC/Ca’ thedsghBonds issued by companies with
these ratings are usually referred to as “High&’ielr “Junk”. Although such obligors may

have some quality and protective measures theyhaweever characterized by large
uncertainties or major exposure to adverse comditi®ebt issued by companies with a
rating above 'BB/Ba’ is said to be of “investmeradg”. Table 2 in the appendix visualizes

the above described situation.

Rating grades are also accompanied by an “Outledkth is an expression of the likely
future direction of the rating over the medium terAccompanying rating outlooks
generally belong to one of the three different gatees 1. Positive, 2. Stable or, 3.

Negative. There are however a few instances ofatiewvi from the three main categories,

% See www.moodys.com
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such as “NOO” when a specific rating has not bessigaed an outlook or RUR (Rating
Under Review) when the previously established gatim currently under review, or
Developing, when the current rating over the mediarm is equally likely to be raised or

lowered depending on certain circumstances.

There are generally five different “rating actionsy S&P and Moody's that are
communicated to the market through press releaséspatentially could contain some

level of new information for the market. They asefallows.

Assignment— When a company is assigned an official ratiogthe first
time.

Rating Changes — Upgrades or Downgrades to a new alphanumeiigrat

Change of Outlook - The outlook connected to a grade is altered.

Watchlist — Indicating that a rating has been put under vever possible

change in the short term. The announcement fuitickzates
whether the rating is put under review for possible
“Downgrade” or “Upgrade” or “Direction Uncertain”.

Confirmation of Rating — Confirmation occurs when a rating is removed frome
Watchlist and no actual Downgrade or Upgrade hasltex
but the previous grade remains in effect.

Affirmation of Rating - Affirmations are used to indicate that the cutreating
remains in effect. This may occur following an infal
review, release of new information by the issuefodowing
a major market event that could have motivated tanga
change or other.

When Moody's and S&P determine an entity’s Issuatirig) they focus on its capacity and
willingness to meet its financial commitments asytbome due. The issuer rating does not
apply to any specific obligation but they providesammary note of the obligor’s
commitment to all its outstanding issues. Issuexditrratings are based on current

information provided by the obligor or obtained kye rating institutes from other

12
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considered reliable sources. The issuer rating$oatesed on measuring long term risk and
fundamental factors that will affect the long teability of the obligor to honor its
obligations. The rating agencies themselves hdtl tie specific issuer grade is the result
of comprehensive impartial analysis of each indigidobligor's specific situatiof.For
bond or debt holders the rating should be integarets representation of the level of risk
associated with full and timely payment of prindi@and interest from the obligor in

guestion.

In order to provide a company with a credit ratiMpody’s and S&P naturally require a
certain amount of information that they deem to nezessary in order for them to
accurately establish a rating. Due to the inforaratequirements by Moody’s and S&P, it
might sometimes be necessary for the company tadeaanformation to the agencies that
is not available to the public in order to receaveredit rating. That is, information which
to some degree is considered to be “inside infoionatabout the company. If this is the
case a company’s credit grade might to some degfleet insider information which is not

public and hence not included in the stock price.

The rating agencies emphasize that the creditgsitare designed exclusively for the
purpose of grading obligations according to theedd quality and should not be used
alone as a basis for investment operatfiAswever, the issuer’s rating, being an overall
judgment of the firm, naturally has some informatialue for equity investors as well.

Especially since a specific issuer rating to aaseréextent is a measure of general default
probability.

Table 3.1 below displays Moody's statistics for thee-year cumulative issuer-weighted
corporate default rates corresponding to each aipharical rating. As the table shows the
probability of the default is more or less insigeaint in the grade range of 'AAA/Aaa’ to

4 Seawww.moodys.comandwww.standardpoors.com

SFor further discussion on intended use of ratirgsvew.moodys.conor www.standardpoors.com
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'‘AA-/Aa3' while they are highly significant for tHe year horizon in the lower end of the

scale in “Junk” territory below the speculative dga cut-off point.

Table 3.1
Moody's Year 5
Aaa 0,1%
Aal 0,2%
Aa2 0,2%
Aa3 0,2%
Al 0,4%
A2 0,6%
A3 0,7%
Baal 1,4%
Baa? 2,1%
Baa3 3,5%
Bal 6,6%
Ba2 8,3%
Ba3 18,2%
B1 24,5%
B2 28,1%
B3 42,0%
Caa-C 57,0%
Investment-Grades 0,9%
Speculative-Grades 23,5%
All Corporates 7,7%

Source: Moodys 2005 report on default statistics

Table 3: Average Cumulative Issuer-Weighted CorpmrdDefault Rates for 5 year horizon by AlphanumeiiRating,

1983-2005

14
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4. Data

While there previously have been several studie® dm bond rating informativeness for
the American equity market, we have chosen to fatussurvey on the European market.
We have based our selection of specific Europeanpemies on the constituents of the
S&P EURO 350 index, claimed to be the leading bexvak for Europe. The index
consists of 350 European companies, covering appet&ly 70% of the region’s market
capitalization, spanning 17 exchanges and whosé igo@ reflect the return and risk
characteristics of the broad European universeroorgoing basié.The time period for
our survey ranges from January 2000 and up untiicM&006. The limitation in time
horizon is partially based on the fact that infotioya pertaining to rating changes is less
extensive before 2000 and that we wish to focusuekely on the 21st century to provide
an, as updated report as possible.

Equity data has been collected for all companias lthve had a rating change while being
a constituent of the S&P EURO 350 index at the tohéhe change. Only rating changes
have been taken into account and we have accoydopgbred the rating agencies changes
of outlook or other comments about potential futuang changes. Furthermore, only
changes of the Issuer Rating as defined in se8tioave been taken into account.

In order to eliminate survivorship bias in the s#&mphe time series of companies and
corresponding observations have been adjustedofwstituent changes in the S&P EURO
350 Index during the studied timeframe. A rollirgrgple of companies has therefore been
used in order to investigate upgrades and downgradech correctly reflects the S&P
EURO 350 representation of companies.

8 For information about the S&P EURO 350 indexysen.standardpoors.com
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4.1. Data Sources and Quality of Data
4.1.1 Rating Actions

As mentioned in section 3, rating actions have beeltected from the two leading
agencies. The reason for collecting informationmfrboth S&P and Moody’s and not
settling for only one of them is to strengthen shetistical inference with a larger sample of
observed rating changes. In addition, whenevetwloeagencies have announced a rating
change with less than two days between the actamy,the first rating change has been
taken into account. The information has been cwmtbdrom the two company’s rating

databases which store information about historgihg changes.

As stated earlier, the rating agencies announck esg action through press releases
which generally contain a lot of additional infortis@ meant to provide the reader with a
notion of why the previous rating was changed.

4.1.2. Classification of Rating Types and Exclusion of Data.

In line with Goh and Ederington we have classified rating changes into three major
categories. In order to be able to classify thengathanges into different groups we have
used the Factiva Electronic Database to obtaimtiispress releases stating the reason for
the rating change. This has also been a way tdyvdnrat the historical information
collected from the agencies’ databases has beeactorin addition to the official press
releases made by S&P and Moody’s, other newscemioviders such as Dow Jones
Newswire and Reuters often publish short artictetirg) the rating change and the reason
behind the change.

In addition to collecting data regarding the reafworthe rating change, a news search was
also performed for the three days surrounding theahrating announcement date, in order
to find any news releases about the company thdtl agmpact the results. Since Moody’s

and S&P themselves do not classify the rating charas needed to perform this study,
classifications based on the press releases atédalews articles have been made ad hoc.

16
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The first group constitutes rating changes thaecefan improvement or decline in the
firm’s financial prospects or performance. An uglgalue to improved financial prospect
or performance should not have any direct effecthenstock market since the information
has most likely already been published by the caoppblowever, a downgrade due to a
decline in the firm’'s financial prospect and/or fpemance could very well include

information previously not known to the market.tlfat would be the case, then such

downgrades should incur a negative reaction byrtéket.

The second group consists of changes that are aw taltered capital structure, i.e.
increased or decreased leverage because of adedetaiyout, share repurchase, debt
financed acquisition or other similar events. Tikishe category with the lowest frequency
and there are especially few upgrades due to clalegerage. It is not likely that a rating
change due to a change in leverage should inclogenaw information to the market. If
the market still would react to a rating change elecause of a change in the capital
structure, it is ambiguous weather this should lead positive or negative impact on the
value of the stocks.

The third category consists of all other changes$ tannot be purely classified into one of
the above two categories. Upgrades classifiedtmsogroup are not expected to have any
major impact on the stock market while the impattsach downgrades are expected to be
somewhere between those of group 1 and 2. Tableelolv summarizes the classifications

and the number of observations in each.
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Table 4.1

Number of Observations

Group | Explanation for the rating change Downgragde Upgrade

Improvement or deterioration in the firm’s earningi86 -
cash flow or general performance forecast.

Actions or decisions that result in a change inftiras
leverage, e.g., leveraged buyouts, debt financ7e8d 12
expansion, new debt policy and debt financed stock

repurchases, etc

Miscellaneous or a combination of the other twaugs. | 109 55

In line with Goh and Ederington, the observatiorisere other significant firm-specific
information was released within three days surrcupdhe rating change announcement
(e.g. annual report, large litigation charges, prafit warning) have been classified into a
fourth group and excluded from the sample. Theardsr this is that such information, if
significant, would influence the stand alone effetcany rating change and hence constitute

a contaminated rating change observation.
4.1.3 Stock prices and indices

Data of the relevant companies’ equity prices ali a® the relevant index values was
collected from Thomson DataStream Advance’s dambbsstead of using the simple
closing share price, a Return Index (RI) of théetisstock has been used. RI shows a
theoretical growth in the value of a share heldroaespecified period, assuming that

dividends are re-invested to purchase additionis wh equity.
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The reason for using RI is that this is the way thast indices are calculated and they will
therefore be more congruembr the relevant calculations done later on. The iRl
determined as such:

RI = Rl x—=
P

-1

Except whert = ex-date of the dividend paymdd¢then:

RI =Rl x D
1
Where:
P = price on ex-date
P_, = price on previous day
D, = dividend payment associated with ex-date t

Adjusted closing prices are used to determine pnidex and hence return index.

4.2. Description of the Dataset

The originally retrieved sample for the time pericmhsisted of 555 rating changes for a
total of 191 different companies. After adjustméamtthe excluded observations was made,
the final sample that we tested included 497 olexkmating changes of 186 different
companies, listed on 17 different exchanges. Oth@tsample, 373 of these rating changes
were downgrades and 124 were upgrades. Each isitiatategory of downgrades and
upgrades was then further divided into subcateg@#eexplained in the previous section.
Figure 4.1 below describes the full sample of olasgons.
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Figure 4.1
Total Sample
Number of companies: 191
Number of observations: 55b
Excluded Data Total Test Sample
Number of companies: 5 Number of companies: 186
Number of Observations: 5 Number of observations: 497
Downgrade Sample Upgrade Sample

Number of Upgrades: 124

-4

Number of downgrades: 37

Type1l Type 2 Type 3 Type l Type 2 Type 3
No obs: 186 No obs: 78 No obs: 109 No obs: 57 No obs: 12 No obs: 55

Out of the total number of observed rating changlesyngrades account for 75% and
consequently, upgrades account for 25%. The caddilgearly average of the observations
is approximately 93 downgrades and 23 upgrades. edeny there were significant
fluctuations between the years. One reason foutleeen distribution could be that the first
period in our study constitutes the height of theEka in 2000 and the subsequent years;
what is commonly referred to as the crash of thdlibble and the resulting economic

slowdown within several industries.

The most common magnitude of rating change is aatpteanumerical level downgrade or
upgrade. However, in some rare instances therelmrges of as much as 4 or 5 grade
levels. Table 4.2 shows the rating transition metr our sample. It shows the evidence of
central location around a one-level rating changevall as the majority of observations
being distributed in the mid-to-lower range of thieestment grade category.
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Table 4.2: Rating Change Matrix

New Rating

AAANAaa AANAa  A/A BBB/Baa BB/Ba BB CCC/Caa CC/Ca C D
Old Rating
AAA/Aaa 0 6 2 0 0 0 0 0 0 0
AA/Aa 0 35 43 0 0 0 0 0 0 0
AA 0 12 110 64 0 0 0 0 0 0
BBB/Baa 0 0 12 108 26 1 0 0 0 0
BB/Ba 0 0 0 10 22 16 0 0 0 0
B/B 0 0 0 0 9 8 5 0 1 0
CCClCaa 0 0 0 0 0 2 1 3 0 1
CCICa 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0

Rows represent the original rating assigned by Mgador Standard & Poor, columns represent the newating
assigned by Moody'’s or Standard & Poor after theaclge, and the number in each intercept represetis humber of

observations that have the respective old and newng. The diagonal of the matrix captures withinass rating

changes.
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5. Hypothesis

Following the discussion in section four about theng changes, our first hypothesis is
that the market will react differently to upgradesl downgrades

Hypothesis, H1: There should be a different stocket reaction to
downgrades and upgrades.

The main reason why we believe there should beffareint market impact between
upgrades and downgrades is because companiesagnblish good information rather
than bad information. It would therefore be motkelly that downgrades consist of more
new information than announcements of upgrades.ay¥ewy we also expect it to be a large
difference in the stock markets reaction dependingthe reason for the rating change,

especially for the downgrades. Our second hypathesherefore as follows:

Hypothesis, H2: Downgrades due to worsened findnpraspects or
performance should have a more negative impacherstock market than

those due to increased leverage.

Based on the assumption that stock markets areiegffi in the semi-strong form, as
described in section 3, if a rating change holdsraaw information the market should react
immediately and there should be no abnormal retdofiewing the event. Our third
hypothesis will therefore be as follows:

Hypothesis, H3: There should be no abnormal retufoowing the

announcement of the rating change once the madeetritially reacted.
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6. Methodology

In order to test the hypotheses presented in sefitie an event study is performed. This
section will present the methodology used in thenewstudy. MacKinlay and Brown &
Warner are used as the main references for theiplésc of the methodology as well as

the foundation of the actual test procedure.

6.1. The Event Study Method

The event study as a methodology within the fidlfirmnce and economics has been used
for almost a century. An event study uses finanoniarket data to measure a specific
event’'s impact on the value of the firm. Given thhe efficient market hypothesis
explained in section 3 holds, new information sHolhve an immediate impact on firm
value. Data observed over a relatively short peoibtime can therefore be used to perform
the study. This can be viewed in contrast to dipgotuctivity measures which may require
several months of observations. (MacKinley)

The abnormal return following the event is usedntasure the impact of the event on the
share prices. The inputs used to measure thiditiscussed in the following sections as

well as its related issues of robustness.

6.2. Measuring Abnormal Returns

Several different methods to compute abnormal nstare available. These methods can
broadly be divided into either one of two groupspromic or statistical. While the
economical methods are based on economic andtistessumptions, statistical methods
are only based on statistical assumptions. Theagimnmethods have the advantage that
they can provide more constrained normal returnetsodExamples of Economic models
that are commonly used are the capital asset grisindel (CAPM), and the Arbitrage
Pricing Model (APT). In earlier event studies, CARMS often used. In recent years, few
studies have used CAPM due to the fact that somensistencies with the model have
been found. (MacKinley)
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In accordance with the APT theory, multifactor natmperformance models have been
used in several studies. However, a common findinghat the most important factor

behaves similarly to a market factor and the aoldi#i factors add a low degree of

increased explanatory power. The gains of usingetimeethods compared to using a market
model are therefore small. (Brown & Weinstein)

Statistical methods make the assumption that ast@ins are jointly multivariate normal

and independently and identically distributed tlgloduime. Generally, this assumption is
empirically reasonable. Perhaps the simplest statismethod used in event studies is the
constant mean return model. As the name indicdtissnodel assumes that the mean
returns are constant. Another commonly used madile market model. By removing the
portion of the return that is related to the maskeeturn, the market model gives some
improvement compared to the constant mean returdemdhis characteristic of the

market model gives further improvements throughnitseased ability to detect the impact

of an event. (MacKinley)

Following the discussion above, with inconsistesd@und for the CPAM and a low level
of increase in explanation power from APT compatedthe market model, we have
decided to use the market model explained in #usien in order to compute the expected

normal returns.

6.3. The Event and Estimation Window

The first announcement of a rating change is usetha event date and will be denoted
t=0. To account for the fact that some announcénenght have been made after the
exchange trading had closed, the abnormal retdiowimg the announcement € +1) will

be examined. As suggested by MacKinlay, the dagrbethe first announcement£ -1) is
included as well, in order to adjust for the fdwttthe market might have been aware of the
rating change before it was announced. In additanwill also consider event windows of
various lengths to measure any potential effectshenmarket given a rating change, as
well as verifying if there is a drift due to antial under-reaction by the market. As a result,
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we report abnormal returns for each of the follayyreriods: = -30 tot = -11,t = -10 tot
=-2,t=-1tot=+1,t=0,7 = +1 tor = +11, andt = +12 totr = +30. As an estimation

window, we have used= -250 tor = -50 in line with previous research. (Jorion &aaly).

6.4. The Market Model

The normal return according to the market modebsed on the firm’s alpha and beta with
regard to the appropriate market index. The returrany dayt, for any security, can be
expressed through the following linear expression:

RT :ai +ﬂi X Rnr+gir
E(gir): 0 Val‘(gir):GZ

&

Where R, and R, are dayt's common stock returns of firm and the market index
respectively, andE(s, ) is the zero mean disturbance teres,, £, o? are the parameters

to be estimated through an Ordinary Least SquareSYQegression of the 200-day

estimation window1 = -250 totr = -50). The expected normal returﬁito for firmi on day

7 that follows from this will thus be:

Ri=a +

i iXRmr

By using the market model to estimate the normalrne the sample abnormal returns
(ARy) of firmi on each day is:

AR =R, -d, +f xR,

The abnormal return is therefore the disturbaacm of the market model calculated on an
out of sample basis. Under the event window, camhil on the event window market
returns, the abnormal returns will be jointly notiyalistributed with a zero conditional

mean. The conditional variance of the abnormalrrste?(AR,), will consist of two
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components. The first component is the disturbanaeance (aji) and the second

component is the additional variance due to sammimor in¢; andg,. As the estimation

window becomes large, the second term approachesarel the sampling error of the
parameters subsequently vanishes. With an estimatiodow of 200 days the additional

variance disappears and the conditional variandéeofbnormal returns for our sample is

the disturbance term varianceji() and the abnormal returns will also become inddpan

through time. (MacKinley)

The individual securities’ abnormal return can deexd and divided by the total number of
events in order to get the average abnormal réburN separate individual events:

1N
AR =—

NE AR

and for a for a large estimation window, its vacius:

{AR)=—5> o

vanAR: :WZGET

The average abnormal return and its variance cam b aggregated for an event window
for any interval of days to calculate the cumulatabnormal returns(CAR):

CART,,7,)= Zz: AR

var(ﬁ(rl, 7, )) = i var(ﬁ%)

=Ty

wherert; andr; are the first respectively the last days of thenevandow used.
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The null hypothesis that the abnormal returns are pver an event window can then be

tested. The test statisti@,() utilized is the ration of the ratio of the CAR its standard

deviation:

mfl’fz) - N(O,l)

= \/ Var(CAF(Tl, 2'2))

The distributional result in the above express®oasymptotic with respect to the length of
the estimation window and the number of securit{@sacKinley) Our test statistic is
assumed unit normal due to the large number ofedsgof freedom in our sample.

6.5 Issues of Robustness

Daily stock returns have been found to substamtid#part from normality. Evidence
generally shows that daily stock returns as welldagy excess returns are fat-tailed
compared to a normal distribution. Nevertheless,Glentral Limit Theorem assures that if
the excess returns are independent and identichdlyibuted drawings from a finite
variance of distributions, the distribution of ttemple mean return converges to normality
when the number of securities increases. It has beewn that even with sample sizes as
small as five securities the test statistic for mh@ket model is still rather well specified.
(Brown & Warner) With our large sample the testiste can therefore be assumed to be
well specified.
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7. Empirical Results

In the following section the results from the engat study will be presented. We will start
by presenting the short term observed effects fratng changes and thereafter present the
long term results. The results will be discusseth@next section.

7.1 Short Term Stock Price Response to Rating Changes

To start with, the short term result of downgraaddsbe compared with those of upgrades.

Following this, the results for the different cldisations of downgrades will be presented.
7.1.1. Upgrades vs. Downgrades

As can be seen in graph 7.1 below, the CAR for bipdrades and downgrades seem to be
negative prior to the rating change while the domadgs seem to have more negative
abnormal returns around the announcement. Afteratieg change, the upgrades seem to
have a negative CAR while the downgrades seem te@ lpositive abnormal return
following the rating change.

Graph 7.1
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Cumulative abnormal return for the period = -30 toz = +30 for both upgrades and downgrades.
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In the periock = -30 tot = -11 the downgrades show a CAR of -1.47% whik upgrades
show a CAR of -0.35% but neither of these resulesstatistically significant. In the time
periodt = -10 tot = -2, the CAR of the downgrades is +0.28%. Theragpgs show a CAR
of -1.19%. The downgrades are not statisticallynisicant while the results for the
upgrades are statistically significant at the sirdevel (1%-level). This result is rather

surprising and not in line with previous studies.

The abnormal returns surrounding the announcementadculated using a three day event
window as explained in section 6. The day 0 abnormal returns are presented in the
tables below as well in order to show the diffeeethetween the one-day and three-day
event window surrounding the announcement. In aoare with previous research, the
abnormal returns for upgrades are very close todOret significant. The downgrades, on
the other hand, show a -1.31% (-0.75% on the danobuncement) negative CAR with a

test statistic of 3.53 and the results are steaibyi significant at the 1% level.

In the period following the event the abnormal resufor downgrades are statistically
significant (at the 5%-level) with a CAR of 2.35%da2.53% for the two time periods
used,r = +2 tot = +10 as well as = +11 totr = +20. In contrast, the upgrades continue to
show negative abnormal returns of -0.97% and -1.7@8pectively with the latter period

being significant at the 10%-level.

Table 7.1
All Downgrades Sample Results n=372 All Upgrades Sample Results n=123
CAR (%) t-stat. % Neg. CAR (%) t-stat. % Neg.
1=-30to -11 -1.47 -1.50 46.4 1=-30to-11 -0.35 -0.54 54.8
1=-10to -2 0.28 0.43 48.8 t=-10to -2 -1.19 -2.98 **  60.5
1=0 -0.75 -3.07 ** 555 1=0 0.04 0.21 50.0
t=-1to+1 -1.31 -3.53** 555 t=-1to+1 -0.12 -0.43 53.2
1=+2 to+10 1.39 2.35* 45.3 1=+2 to +10 -0.34 -0.97 53.2
1=+11to0 30 2.13 2.53 ** 41.0 1=+11to0 30 -1.42 -1.72* 54.0

Cumulative abnormal return during the different tie periods chosen for both upgrades and downgrades.

indicates statistically significance at the 1%-lév&* at the 5%-level, and * indicates significancat the 10%-level.
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7.1.2. Different Types of Downgrades

We will now present the results according to oassifications presented in section 4. The
observations are further classified into sub samptording to the underlying reason for
the rating changes. Graph 7.2 below shows the @ARhE different types of downgrades.

Graph 7.2
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Cumulative abnormal return for the period = -30 toz = +30 for the total sample of downgrades as wallthe results

for the three subgroups.

The negative CAR preceding the announcement sethreigraph above is not significant

for any of the three classification types and feitimer of the two time periods tested. More
interesting for the purpose of our study howeveg,the results surrounding the day of the
actual announcement. Downgrades due to type 2e@sed leverage) have very low

abnormal returns, not significantly different fraire expected value 0. Type 3 (misc. or a
combination of type 1 and type 2) downgrades sh@AR of -0.91% during the three day

event window but without being statistically sigo#int. Downgrades classified as Type 1
(worse outlook about future performance) on theotiand show a CAR of -1.99% and is
strongly significant (at the 1%-level).
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In the time period following the announcement aacldisparity between the types of
downgrades is found as well. While the type 2 dawadgs continue to show very low
abnormal returns, both type 1 and type 3 downgratlesy positive abnormal returns. For
the periodt = +2 tot = +10, type 1 and type 3 downgrades show posTit& of 1.38%
and 2.40% respectively, with only the type 3 dovaagss being statistically significant (at
the 5%-level). For the period= +11 tot = +30, the results continue to show a positive
CAR of 3.57% for type 1 downgrades and 1.20% fqetyd downgrades. For this time
period, only the type 1 downgrades show statid¥icadnificant results (at the 5%-level).

Table 7.2
Downgrades Sample Results
All (n=372) Type 1 (n=185) Type 2 (n=77) Type 3 (n =108)

CAR (%) t-stat. % Neg] CAR (%) tstat. % Neg] CAR (%) tstat. % Neg| CAR (%) tstat. % Neg.
t=-30t0-11 -1.47 -1.50 46.4 -0.72 -0.46 47. -0.80 -0.97 436 -3.23 -1.65 46.8
1=-10t0 -2 0.28 043 48.8 -0.38 -0.45 453 0.06 0.13 48.7 581 0.91 54.1
=0 -0.75 -3.07** 555 -1.23 -2.87 **  60.8 0.00 0.00 44, 0.47 -1.41 54.1
t=-110 +1 -131 -353** 555 -1.99 -327** 618 -0.27 069 50.0 -0.91 -1.34 48.6
T=+2 to+10 139 235* 453 138 1.48 39.9 -0.01 -0.02 .75 240 209* 459
t=+11to 30 213 253* 410 3.57 2.61*  36.6 -0.03 -0.03 _ 46.2 1.20 077 45.0

Cumulative abnormal return during the different tim periods chosen for both the full sample of dowades and for

the three subgroups. *** indicates statistically gsiificance at the 1%-level, ** at the 5%-level, andindicates

significance at the 10%-level.
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7.1.2. Different Types of Upgrades

From looking at the graph below, the underlyingsoe® for the upgrades do not seem to

have as great impact as they have on the downgrades

Graph 7.3
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Cumulative abnormal return for the perioa = -30 tor = +30 for the total sample of upgrades as wellthas results for

the three subgroups.

The fewer observations of upgrades have the corseguhat the statistical power for the
upgrades is not as strong as that for downgrades.CAR for the time period = -30 tot

= -11 are -0.74%, -2.09% and 0.43% respectivelytype 1, type 2, and type 3 upgrades
but without being significant for any of the thretassifications. The negative CAR
observed in the full sample of upgrades for theetperiodr = -10 tot = -2 can be found
for all three types of upgrades, with a CAR of 22%9.37%, and 1.17% respectively. The
type 1 and type 3 upgrades are statistically sicamt at the 5%-level.
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The CARs surrounding the announcement date aréd).4051%, and 0.55% respectively
for the different types of upgrades but all thresuits are not significant. For the time
period following the announcement, witls +2 tot = +11 the results for type 1 and type 2
upgrades show positive CAR of 0.47% and 1,50%, i latter result of the type 2
upgrades being statistically significant at the E4el. Type 3 upgrades on the other hand
show a negative CAR of 1.58% and is statisticaltjyisicant at the 5%-level. For the time
periodt = +11 totr = +30, all three categories of rating changes siAR of -0.22%,

-3.34%, and -2.25%. Only the type 2 result, howewan be said to be statistically
significant.

Table 7.3
Upgrades Sample Results
All (n=123) Type 1 (n=56) Type 2 (n=11) Type 3 (n=54)

CAR (%) t-stat. % Neg] CAR (%) tstat. % Neg] CAR (%) tstat. % Neg| CAR (%) tstat. % Neg.
t=-30t0-11 -0.35 -0.54 54.9 -0.74 -0.87 56. -2.09 -0.82 50.0 0.43 041 54.5
1=-10t0 -2 -1.19 -2.98 **  60.5 2129 -2.14 % 63.2 -0.37 0.26 50.0 -127 -218*  60.0
=0 0.04 021 50.0 -0.19 -0.89 56.1 053 -1.14 543 040 61.2 418
t=-11t0+1 -0.12 -0.43 53.2 049 -1.31 56.] -1.51 -1.51 .76 0.55 1.19 473
T=+2 to+10 -0.34 -0.97 53.2 0.47 1.06 50. 150 2.38* 024 -1.58 -2.64* 618
t=+11to 30 142 -1.72* 54.0 022 -0.25 50.9 -3.34 -2¥7 833 -2.25 -1.42 50.9

Cumulative abnormal return during the different tie periods chosen for both the full sample of upgesdand for the

three subgroups. *** indicates statistically sigmifance at the 1%-level, ** at the 5%-level, andrdicates significance
at the 10%-level.
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7.1 Long Term Stock Price Response to Rating Changes

As presented above, the main focus of this study isee if the market reacts to rating
changes and if the specific reason for the ratimgnges has any impact on the reaction.
Additionally, the long-term abnormal returns follmg a rating change will also be
presented. The graph below shows the long term @ARhe first two years following the
announcement, classified into different groups ddpe on the reason for the rating
change.

Graph 7.4
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Cumulative abnormal return for the period = +2 tor = +500 (24 months after the announcement) for tieee

different types of upgrades as well as the threffedent groups of downgrades.

7.2.1. Downgrades

The graph suggests substantial abnormal returngielisas large differences in the long

term CAR depending on the direction of the ratihgrge and the underlying reason for the
rating change. Table 7.5 below also confirms thg@iicance of the abnormal returns. For
the full sample of downgrades, the one year CARase than 20% and the two year CAR
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is almost 50%. The results are statistically sigaiit at the 1%-level for all eight time
periods tested. Furthermore, the table shows tA&R @r type 2 downgrades is much
lower and is not statistically significant for anfthe time periods. The type 3 results are
very close to the findings for the full sample ajwhgrades and they are furthermore
statistically significant for seven of the eighhé periods tested. Six of these periods have
this characteristic at the 1%-level. The type lultssare however even stronger with one-
year CAR of almost 30% and two-year CAR of morantB@%! The results are statistically
significant at the 1%-level for each of the eigine periods, except for the time period
covering the first six months which however, issiigant at the 5%-level.

Table 7.4
Downgrades Sample Results
All (n=373) [ Typel (n=186) [ Type2 (n=78) Type 3 (n = 109)
CAR (%) t-stat. % Neg|CAR (%) t-stat. % Neg|CAR (%) t-stat. % Neg|{CAR (%) t-stat. % Neg.
3M (r = +2 to +62) 6.3 3.38 ** 38.3 88 3.27** 312 0.2 0.10 26 6.2 1.49 45.0
6M (1 = +2 to +125) 9.3 298 ** 39.1 11.8 236 * 31p 1.0 0.35 .31 10.8 1.82* 440
9M (t = +2to +187) 16.7 4.35** 36.9 202 3.26 ** 29 1.8 050 526 21.3 2.94 ** 358
12M (t = +2 to +250) 229 5.23** 35] 299 4.36** 29 1.7 0.36 462 26.2 3.04 ** 376
15M (t = +2 to +312) 29.5 5.96 ** 33.4 395 533 % 274 49 106 449 30.1 2.84** 358
18M (t = +2 to +375) 36.7 6.56 ** 324 49.8 597 ** 24) 45 085 449 37.4 314 % 367
21IM (t = +2 to +437) 46.4 7.01** 314 616 6.40 ** 26.8 87 157 385 47.4 322 % 367
24M (1 = +2 to +500) 475 6.55 ** 33, 62.8 5.90 ** 28.p 81 145 397 49.7 3.08 ** 36.7

Cumulative abnormal return during the different tim periods chosen for both the full sample of dowades and for
the three subgroups. *** indicates statistically gsiificance at the 1%-level, ** at the 5%-level, andindicates

significance at the 10%-level.

7.2.2. Upgrades

While the upgrades do not show as high abnormatnstas the downgrades, they are still
far from the expected value of 0. The full sampleves a CAR of almost -15% for the first
year and close to -30% for the first two yearsdwihg the announcement. The first time
period is statistically significant at the 10%-lev&he following three periods are
significant at the 5%-level and the four longestdiperiods are significant at the 1%-level.
Just as for the downgrades, there is a large diifax in the results depending on the reason
for the upgrade. While the type 2 upgrades arestattstically significant deviation from
zero for each time period, the type 3 CAR is sigaift for seven out of the eight time
periods. The CAR for the type 3 downgrades is lathjan those of the type 1 errors, but
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the standard errors of the CAR are also much latgaice making the results statistically
weaker. The type 1 upgrades show negative CAR aertitan 10% for the first year and

almost 20% negative CAR for the first two yearseThsults for the type 1 upgrades are
statistically significant at the 5%-level for foaf the time periods and at the 1%-level for

three of the time periods.

Table 7.5
Upgrades Sample Results
All (n=124)| Typel (n=57) Type 2 (n=12) Type 3 (n = 55)
CAR (%) t-stat. % Neg|CAR (%) t-stat. % Neg|CAR (%) t-stat. % Neg|{CAR (%) t-stat. % Neg.
3M (r = +2 to +62) -3.3 -1.93* 565 -1.1 -0.63 5414 0.9 -0.23 B0 6.3 -1.84*  60.0
6M (1 = +2 to +125) -7.5 -2.39*  60. 5.4 -2.22%  63p -4.5 82 50.0 -10.5 -1.59 60.0
9M (1 = +2 to +187) -11.4 -257* 59 7.9 -2.36* 63)2 -8.9 .10 50.0 -155 -1.68* 582
12M (t = +2 to +250) -14.6 -2.56* 621 -105 -2.54 * 719 -9.10.86 50.0 -19.9 -1.68* 545
15M (t = +2 to +312) -18.4 -2.67 ** 62.9 -135 -2.65* 70p -8.70.67 417 -25.6 -1.78*  60.0
18M (t = +2 to +375) 232 -2.84 % 62.] -16.7 -2.84 ** 70.p -2 -0.76 417 -32.3 -1.89* 582
21IM (t = +2 to +437) 253 -2.73 %+ 62.] -17.7 -2.72 %+ 68.4 -0 -0.61 417 -36.4 -1.87* 600
24M (t = +2 to +500) -28.9 -2.81 ** 62.] -18.8 -2.71 ** 68.4 -15_-0.78 41.7 424 -1.96*  60.0

Cumulative abnormal return during the different tie periods chosen for both the full sample of upgesdand for the
three subgroups. *** indicates statistically sigmifance at the 1%-level, ** at the 5%-level, andrdicates significance
at the 10%-level.

36



The Effect of Bond Rating Changes on Stock Prices Karlberg & Wetterling

8. Analysis

In this section, our results will be discussed egldted to previous research and findings.
The short-term results will first be analyzed, dated by the long-term results.

8.1. Market Reaction to Rating Changes

The results of the event study presented in theiquie section suggest that the market sees
rating changes as new information about the fdinevaf the company. It is also clear that
there is a significant difference between the tesofl upgrades and those of a downgrade.
The null hypothesis, HO, that no abnormal retutsasinding the announcement should be
present, can be rejected at the 1% level for thesd@mple of downgrades. These results are
in line with previous research in the field, confing that downgrades have a negative
impact on the stock market. Upgrades on the othed ldo not have a CAR statistically
significant from 0. These findings suggest that difgpsis H1 is correct around the
announcement; the market reacts more to a downgjnadeo that of an upgrade.

8.1.1. Market Reaction Following Downgrades

In order to test our hypothesis H2, that a ratiog/agrade itself does not include any news
to the market, we had to test the results for lakke different types of downgrades. In
section 7 it was shown that the null hypothesistype 2 and type 3 downgrades cannot be
rejected. However, the market reaction for typeoWwngrades, with a negative CAR of
1.99%, is statistically significant at the 1% levEhese results suggest that our hypothesis
H2 is correct. This implies that the actual ann@ment of a downgrade alone does not
provide the market with any new information. Thasen for the downgrade on the other
hand, consequently seems to be the factor trigge¢he market reaction.

Our third hypothesis H3, that the reaction showdnstantaneous and no abnormal returns
should be found in the short time period followithgg announcement, has to be rejected
based on the results presented in the previousosedihe positive CAR following the

event for the full sample of downgrades is statadly significant at the 5%-level for both
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time periods tested. When looking at the differgpes of downgrades it can be seen that
the type 2 downgrades show no significant CAR. T$p#gowngrades show positive CAR
that are significant at the 5%-level during thea8+time period following the event, while
the type 1 downgrades show positive CAR that ayeificant at the 1%-level, for the time
period ranging from 11 days after the announceraprtb day 30 after the announcement.
These results are rather surprising and differ ftoenfindings of previous research.

8.1.2. Market Reaction Following Upgrades

As suspected, our study shows no significant ababmeturns surrounding announced
rating upgrades. However, the results show neg&AR in the time period preceding the
rating change announcement. This was not expeatednnline with previous research.
Furthermore, our test results show CAR for the tpeeiods following the announcement
that was not expected. The directions of the CAR different for type 2 and type 3
upgrades and are statistically significant at #el&vel for the 9-day time period following
the announcement. In the following time period otihg CAR of type 2 upgrades is
statistically significant.

8.1.3. Short Term Market Reaction Conclusion

The results found, suggest that a downgrade prdfglenarket with more new information
than a corresponding upgrade. This is in line witin hypothesis, proving our hypothesis
H1 to be true. A possible reason for this is thet that it is more likely that the rated
company would inform the market about good newsprefer to hold back on negative
news if not required to disclose it. The “inside” extra information rating agencies are
believed to hold in addition to publicly availabtégormation would then likely be heavily

biased towards negative information since any goeds would already have been
communicated to the market from the rated compisayfi

The results for the different groups of downgrades in line with our previous

expectations for the time periods preceding andiraahe announcement This suggests
that our hypothesis H2 is correct. As describedeiction 3, increased leverage of a firm is
not necessarily negative for the shareholdersrziead can be positive. A downgrade due

38



The Effect of Bond Rating Changes on Stock Prices Karlberg & Wetterling

to increased leverage is therefore expected to hes® impact on the stock market
compared to the case of a rating change due tcewedsforecast about future profitability.

However, the abnormal returns during the time pefalowing the announcement were

not in line with our expectations and our hypoteedB has to be rejected. The results
imply that the market overreacts to a rating dowadgt This overreaction is later corrected
in the time period following the event with stockges going back to the level where they
would have been expected to be if normal returms been earned for the whole period.
This would imply that the market is not efficient the semi-strong form. The results are
not clear-cut in this context and further reseawvith a larger sample size would be needed

in order to draw any further conclusions.

8.2. Long Term Abnormal Results

The most surprising finding in our results is ttia correction of the stock prices following

the announcement seems to continue further intéutlvee. This does not correspond with

our expectations and makes hypothesis H3 seemasiagdy incorrect. There are several
possible reasons for the large deviation from Otler long term CAR and other potential

factors might explain this deviation. Possible dastto check against would be risk, size,
industry, time period etc. This is however outdide scope of this thesis. The crash of the
IT-bubble that occurred could for example havergdampact on the results found. Many
of the companies that were downgraded in 2001 80@ Delonged to industries that had a
strong recovery in the following years and earrestdfore abnormal returns according to
the model used.
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9. Reliability and Validity

9.1. Reliability

Reliability is a measure as to which extent a westild give similar results under constant
conditions on all occasions. If another study werbe made with the same set of data, but
with a different outcome of the results, our figinwould be deemed unreliable. (Ryans &
Scapens) There are a few reasons as to why dismiepacould occur if a similar study
were repeated, covering the same time period aadsdame companies. The most likely
reasons for this would be that the financial datlected from the electronic databases
have been incorrect, various calculations perfornmedrrectly, events that should have
been included have been omitted, and finally, thestfications of the reason for the rating

changes could have been completed differently byesme else.

The financial data used in our study, in the forfrsltare prices and index values, has been
collected from the database of Thomson FinanclésaStream. Data from this database
can be said to have a high degree of accuracytasdiery unlikely that the data collected
will include any major divergences from the accerdata. All our calculations have been
independently verified several times in order tonimize the chance of having any
incorrect calculations. None of these factors dholkrefore decrease the reliability of our

study.

In its nature, it is virtually impossible to penforthe classifications of the rating changes
into different groups completely objectively. Thesults will to some extent always include
subjective considerations. To be as accurate asilpp@sn the classifications, all events
were with careful consideration first categorizey the two authors independently.
Thereafter, we verified that each event had beasstled into the same group by the two
authors. In those cases where an event had betaredily classified, all available
information was thoroughly examined again and dised until a unanimous decision
could be reached. In those rare cases where wenimasly agreed that we simply could

not be certain as to which category the rating khbalong to, it was classified as group 3,
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“a combination of reasons or miscellaneous”. Tigectivity of the classifications could
have a negative impact on the reliability of thedst The ultimate effects of the chosen
procedure on the final results are unknown. Howewdgth such a high number of
observations, especially for the downgrades, therpally negative impact should be
negligible.

Following the discussion above, the reliabilitytbfs study can be regarded as high. To
summarize, it is not likely that the results withry considerably if the study were to be
conducted again on the same sample.

9.2. Validity

The validity concerns the question if the study sueas what it was intended to measure,
that is, if the assumptions and limitations madehm study are reasonable. The study is
limited by the choice of sample companies and tpeeod. The study is performed on

large quoted European companies over the last &.y&he findings can therefore not be
said to provide a general conclusion, valid for aagdom set of rated companies. The
results might have come out differently had thelgtiobeen performed on a different sample

of companies or during a different time period.

Following the extensive discussion in section 6ardigng the methodology used in this
study, as well as the issues of reliability, it ¢tenregarded to have a high level of validity.
To conclude, the validity of this study is consgttto be good for the specific sample of
chosen companies and for the specified time peHmivever, the findings should not be
generalized and said to be valid in other geogcaphiegions, on a set of companies of

smaller size, or for a different time period.
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10. Summary and Conclusion

This study investigates the effect on the stockketaof Moody's and S&P’s rating

changes for the largest European companies froomadg2000 until March 2006. Based on
an event study methodology to measure abnormaflngtwe test the hypothesis that
downgrades should have a greater impact than upgyraldiat the reason behind the rating
change should be of importance and finally, thatraaction by the stock market should be

immediate.

The results from the market model clearly showstgaificant difference in the cumulative

abnormal returns surrounding the announcementratiag change, conditional if it is an

upgrade or a downgrade, and further that therelaage differences depending on the
reason for the downgrade. These finding corresgonprevious research. However, the
results cannot confirm our third hypothesis sinae ofeserve significant abnormal returns
following the rating changes. Several company eelafactors, such as risk, size and
industry belonging, as well as the time period emo®r the study could have an impact on
these findings. More research would therefore bedee in order to claim that these

findings are contrary to the efficient market hypesis.
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10.1 Suggestions for further research

Following the discussion in the methodology as \aslin the Reliability & Validity section
it would naturally be of interest to perform a studith a different methodology on the
same set of data to see if there would be any ndhfjferences from our results. It would
also be interesting to perform a similar study olarger set of companies of a broader
range of size, from additional geographical regioasd over a longer time period.
Furthermore, with a larger sample size, it woulgehheen possible to have an increased
number of specific sub-samples. Examples of furtletassifications are, industry
belonging, company size, magnitude of the ratingnge, as well as if the rating change

crossed the investment grade — speculative gradeba

Finally, it would be of interest to perform a matedicated test of the long term effects
following rating changes adjusted for other factas well as using a different
methodology. Often when results suggest discrepandiom the efficient market

hypothesis are found, other factors are able téaéxghis.

If similar results would be found over differentng periods and checked for other factors,
an investment strategy earning abnormal returndcbal created where the investor buys
the stock of downgrades to day t +1's closing price while the market index ltosted

simultaneously. The opposite would be performedufmgrades.
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12. Appendix

Table 1 Credit Ratings organized ascending from highestwest grade.

S&P Credit Moody's Credit Definitions

Ratings Ratings

An obligor rated 'AAA/Aaa’ has extremely strong
AAA A capacity to meet its financial commitments. 'AAA’

is the highest issuer credit rating assigned by

Standard & Poor's or Moody’s.
AA+ Aal An obligor rated 'AA/Aa’ has very strong capacity
AA Aa2 to meet its financial commitments. It differs from
AA- Aa3 the highest-rated obligors only to a small degree.

An obligor rated 'A' has strong capacity to mest it
A+ Al financial commitments but is somewhat more
A A2 susceptible to the adverse effects of changes in
A- A3 circumstances and economic conditions than

obligors in higher-rated categories. But overall

subject to low credit risk.

An obligor rated 'BBB/Baa’ is subject to moderate
BBB+ Baal credit risk but has adequate capacity to meet its
BBB Baa2 financial commitments.  However, adverse
BBB- Baa3 economic conditions or changing circumstances are

more likely to lead to a weakened capacity of the

obligor to meet its financial commitments.

An obligor rated 'BB/Ba’' is less vulnerable in the
BB+ Bal near term than other lower-rated obligors. However,
BB Ba2 it faces major ongoing uncertainties and exposure t
BB- Ba3 adverse business, financial, or economic conditions

which could lead to the obligor's inadequate

capacity to meet itnancial commitments.
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An obligor rated 'B' is more vulnerable than the

B+

B Z obligors rated 'BB/Ba’, but the obligor currentlysh
the capacity to meet its financial commitments.

B- B3 Adverse business, financial, or economic conditions
will likely impair the obligor's capacity or
willingness to meet its financial commitments.

CCC+ Caal An obligor rated 'CCC/Caa’ is currently vulnerable,

CCC Caa2 and is dependent upon favourable business,

CCcC- Caa3 financial, and economic conditions to meet its
financial commitments.

cc ca An obligor rated 'CC or Ca' is currently highly
vulnerable.
Obligations rated C are the lowest rated classes of

- C bonds and are typically in default, with little
prospect for recovery of principal or interest.

In default: Rated by different indicators depedion circumstances of default; SD

(Selective Default), D (Default) or R (Regulatonyfervision)

Source: www.standardandpoors.com
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Table 2 Distribution of grades classified as “Investmeot™Speculative”

Standard & poor’'s Moody’s
(Modifiers) (modifiers)
AAA Aaa
Investment Grades AA (+,none, -) Aa (1, 2, 3)
A (+,none, -) A (1, 2, 3)
BBB (+,none, -) Baa (1, 2, 3)
BB (+,none, -) Ba (1, 2, 3)
B (+,none, -) B (1, 2, 3)
Speculative (Junk) Grades CCC (+,none, -) Caa (1, 2, 3
CcC Ca
C C

Graph 1: Yearly Distribution of Rating Changes
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Table 3:
Year 2000 2001 2002 2003 2004 2005 2006 Total
Downgrades 17 62 108 96 33 38 19 373
Upgrades 10 6 6 20 43 35 4 124
Total 27 68 114 116 76 73 23 497
Table 4:
Year 2000 2001 2002 2003 2004 2005 2006
% of Total Downgrades 4,6% 16,6% 29,0% 25, 7% 8,8% 10,2% 5,1%
% of Total Upgrades 8,1% 4,8% 4,8% 16,1% 34,7% 28,2% 3,2%
% of Total Rating Changes 5,4% 13,7% 22,9% 23,3% 15,3% ,7%4 4,6%

Table 5 Distribution of magnitude of rating changes

Magnitude of change Downgrades Upgrades Total
1 grade 286 116 402
2 grades 66 7 73
3 grades 13 1 14
4 grades 7 0 7
5 grades 1 0 1
Total 373 124 497
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