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1. Introduction

During the recent economic crisis, credit condsiar financial institutions and non-financial

corporations gained much interest globally. On M&) 2010 the Governing Council of the

European Central Bank (ECB) decided to conductvetgions in the euro area public and
private debt securities markets, under a Securifiagkets Programme. The objective of the
programme was to address the malfunctioning of réezsi markets and to restore an

appropriate monetary policy transmission mechanidme. President of the ECB, Jean-Claude
Trichet, underlined that “the challenge remainsldanks to expand the availability of credit
to the non-financial sector”.

A well-functioning financial system allocates resms effectively and is essential for
achieving economic growth. Among others, Jermarth @oadrini (2009) suggest that the
declining output growth in 1990-91 and in 2008-0&nmot be explained by standard
productivity shocks alone, but that these downtwmese strongly influenced by changes in
credit conditions. The relationship between theditrenarket conditions and real economic
activity was first formalized by Bernanke, Gertéard Gilchrist (1996, 1999) in their theory of
financial accelerator, an important part of the etary policy transmission mechanism.
According to the theory of financial acceleratodyverse shocks to the economy might be
amplified - oraccelerated by worsening credit market conditions. The arajitheory does
not differentiate between credit received by a fimthe form of bank loan and credit in the
form of lending through credit markets. However,amwf the empirical testing of the theory
has been conducted with credit market lending wotie reason for this being data
availability? Particularly, a number of researchers have ingatil the financial accelerator
mechanism by using corporate bond spréads proxy for credit market conditions.

When testing the relationship between corporatellspmeads and future output developments
— typically the GDP growth or level of investmertsvidence has been presented in favour of
the existence of the financial accelerator mecmani€orporate bond spreads have been
shown to possess some leading indicator propeoties future real activity under certain
conditions. However, the evidence on what kind @feads perform best in prediction is
mixed. In the search of better macroeconomic fatiog models that incorporate the
financial accelerator mechanism, studies have berducted to analyze the leading indicator
properties of bondswith different maturities, rating classes and ébiy firms active in
different sectors. The most recent of these studidisbe presented in Chapter 3. While
extending the knowledge on the workings of the madm, these investigations have not
yielded a consensus on what types of bond spressdsbit for forecasting.

The purpose of this paper is to add to the exiskingwledge on the links between credit
market conditions and real economy developmentggeireral, by investigating the financial

accelerator mechanism in particular. This studyceatrates on describing the fundamental
differences between corporate bonds issued by diahmstitutions and corporate bonds

issued by non-financial corporations, and examingsether these differences have
implications for the empirical testing of the fircaa accelerator framework. By highlighting

an aspect that has not been fully addressed, | toopantribute to the field of research.

! These statements were made in the ECB MonthlyeBalbn May 18 2010.

2 Loan conditions are often private information wehifedit market movements are publicly observable.

3 A spread is typically calculated as the differebhetween a corporate bond index yield and a prox frisk-
free interest rate with the same maturity. Sec®@provides a more detailed discussion on spreads

* Even if several types of bonds exist, in this pabe word "bond” refers to a corporate bond wheh n
specified otherwise.



The aspect that | wish to shed light is that caaporbonds are issued both by financial
institutions (hereafter denoted as “financiafs3nd by non-financial corporations (hereafter
denoted as “non-financials”). When testing for fimancial accelerator, previous researchers
have not in a systematic manner differentiated betwthese two types of issuers. Instead,
indices that include bonds issued by financialitabns and bonds issued by non-financial
corporations have been used as a proxy for thet@eaditions. Keeping in mind the original
theory and due to reasons that follow, | find #ygroach problematic.

In the corporate bond market the key investorsimsétutional investor§. These include
among others banks, insurance companies, and fothacial intermediaries. While financial
institutions finance themselves partly through iilsglbonds, they also act as investors buying
corporate bonds issued by non-financials and bgrdihancials. On top of this dual role —
issuing bonds for own financing purposes and samaglbusly being a bond investor — some
financial institutions act as bond market internagig. Thus, financials have several roles in
the bond markets with some of them being simultaslgo issuers, investors and
intermediaries. This is an important differencentm-financial corporations which are active
on the bond markets in mainly one role: simply iisgubonds as a mean of accessing credit.

When formalizing the theory, Bernanke, Gertler a@dchrist (1999) (hereafter BGG)
differentiated between lenders and borrowers. &ir tnodel, households work, consume and
invest their savings in a financial intermediarjpeTfinancial intermediary pools savings and
lends to companies which produce in competitiveketarusing labour and capital. Capital is
financed from retained internal funds or from emé&dr borrowing. Retailers purchase
production and then differentiate goods and seth@nopolistically competitive markets. This
permits price stickiness and provides a role fonetary authority to stabilize inflation. This
model allows for investigating the real effects mom-financial corporations if their cost of
credit due to some reason suddenly increases.

When one seeks to empirically test the functiormmghis theory, using data that includes
corporate bond spreads that are issued by finaimgttutions as a proxy for credit conditions
is - in my view - not fully in line with the reasimg of the original theory. This is due to that
financials might simultaneously have lender, boeownd intermediary roles while non-
financial corporations are borrowers. Since finalscimight be a source, a catalyst, an
intermediary and an object of the financial acat@rmechanism, the corporate bond spreads
of financials might not be a suitable proxy for ttredit conditions of an economy within the
BGG-framework. As far as the author is aware o @spect has not been systematically
counted for in the empirical investigation that bagn conducted on the financial accelerator
mechanism.

Grounding my investigation on some fundamentaled#hces between financial institutions
and non-financial corporations acting on the boratkets, | aim to analyze the implications
when testing for the financial accelerator mechaniis the euro aréaTo my knowledge, no

comparison has been conducted between the shortpedictive power of financial bonds
and the predictive power of non-financial bondsrddg my intention is to contribute to the

® In this study, financial institutions are consiefgto include banks, financial service providerd imsurance
companies.

®According to an educational, non-commercial websiteut bonds, www.investinginbondseurope.org.

" E.g. as underwriters or as broker-dealers.

8 The euro area currently consists of 16 MembeleSt&elgium, Germany, Ireland, Greece, Spain, Eranc
Italy, Cyprus, Luxembourg, Malta, the Netherlanfisstria, Portugal, Slovenia, Finland and Slovakia.



field of research by analyzing the differences leetvfinancial and non-financial corporate
bonds within the framework of financial acceleratwory. Moreover, | aim to examine if the
forecasting accuracy can be improved when systealigti excluding bonds issued by
financial institutions, compared to using a totadex that includes both financial and non-
financial bond3 This study thus investigates the following thngeotheses;

H1. The financial accelerator mechanismpisesent on a composite of corporate bonds
issued by non-financial corporations ancha present on a composite of corporate
bonds issued by financial institutions.

H2: The financial accelerator mechanismni®re evident™ on a composite of non-
financial corporate bonds than on a total index theludes both financial and non-
financial corporate bonds.

H3: The composite of non-financial corporate bondeags better predicts future
output*? development than the total index spreads.

The detailed criteria for accepting hypotheses Kd ld2 is presented in Section 5.2, and for
H3 in Section 5.3. The analysis is conducted omstments grade corporate bonds that are
denominated in euro. | compare the predictive paiéne three types of spreads - financials,
non-financials, and total index including both bé&tbefore mentioned - over the euro area
GDP growth. The data covers the time from the thimtion of the euro to the current date.

This study is motivated by active discussion battoag practitioners and among researchers
on the links between credit conditions and realneawy developments. The various
transmission mechanisms involved - one of themdothe financial accelerator mechanism -
have been and continue to be analyzed, and no msuseaegarding their exact forms and
magnitudes exists. Yet, the importance of bettedemstanding these links has been
acknowledged; recently also by the Chairman of Rkderal Reserve, Ben Bernanke. In a
testimony regarding economic outlook, he underlithed the Fed has stepped up information
gathering to better understand factors that mawphubiting bank lending while also obtaining
additional information on small business creditditions:>

The remaining of this paper is organized as followsthe next chapter, the theory of
financial accelerator is familiarized focusing e tomponents that are of most relevance for
this study. In Chapter 3, some of the more reeempirical evidence is presented. Chapter 4
introduces the data set and the variables thainaestigated in the quantitative part of this
study. Chapter 5 describes the methodology and sel@eant econometric adjustments. The
empirical results are analyzed in Chapter 6, foldwy a critical discussion and ideas for
future research in Chapter 7. Finally, Chapter #ref some conclusions. Throughout the
paper, an inquisitive reader is referred to thesapces for supplementary data.

° In this paper, the wording “total index” refersan index that includes both financial and nonsitial
corporate bonds. On the contrary, the words “ind@xX‘composite” without further specification referany
combination of corporate bonds that have been iedi€&.g. financials, non-financials or the totaldnr).

1% For the financial accelerator to be deemed aseptethe coefficients are required to be negatigk a
significantly different from zero on ten-percentdgeel. If these requirements are not fulfilleds fimancial
accelerator is deemed not to be present.

M For H2 to be accepted, the coefficients of noasitials need to show stronger significance levedstetter
model-goodness-of-fit than the coefficients of tibil index.

2 For H3 to be accepted, the non-financials areireduo provide the lowest prediction error.

¥These remarks were made in a hearing about econmutimok before the Joint Economic Committee, U.S.
Congress, in Washington, D.C. on April"12010.
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2. Theoretical framework

The aim of this chapter is to provide a theoretitamework to the empirical research by
introducing the theory of the financial acceleradod its essential components. First, the
cornerstones of the theory are presented. Thencdheept of external finance premium is
studied and corporate bond spreads as potentiglegrdor credit conditions are discussed.
Finally, differences in the risk spreads of finahdnstitutions and risk spreads of on non-
financial corporations are examined as applicaiméhis study.

2.1. The theory of financial accelerator — How smal | events
lead to big output losses

This section 2.1 is based as a whole on Bernanggle&and Gilchrist (1999) when no other
reference is given.

A transmission mechanism where adverse shocksetedbnomy are amplified by worsening

credit-market conditions is called the financiatelerator mechanism. A core component of
the theory is calledxernal finance premiurthereafter EFP) which is the difference between
the cost of external finance and the opportunitst @ internal funds. The EFP exists since a
firm is always better informed about its own akilib repay commitments in the future than

what a lender who provides funding for the firmsTisis information asymmetry about the

credit risk between the borrower and the lendea igolation to one of the perfect capital

market assumptions formalized by Modigliani andl&fi(1958).

In the original BGG framework, borrowers are smadin-financial firms and lenders are
financial intermediaries. An entrepreneur seekdirtance a project and the information
asymmetry leads the firm to treat internal fundg, eetained earnings, as the cheapest form
of financing. If forced to use external financeg firm prefers debt to outside equity which is
the most expensive form of financing. These cagitraicture preferences are in line with the
“pecking-order” theory of corporate finance by Myg1984). One question that arises is
whether the BGG theory is restricted to only moghahll firms. Since in large, public firms
managers and directors typically exercise consideraiscretion over a firm’s retained
earnings;’ the retained earnings can be treated as inteimahding. Thus, the framework
accommodates also larger firms.

The external finance premium arises from asymmaeatfmrmation and varies over time and
across firms. In particular, it depends inversatytioe financial robustness of the firm, also
denoted as firm net worth. For a firm with high geg the EFP is higher, while a firm with
low gearing and mainly internal funding can acaedgrnal financing with a lower premium.
As borrower’s net worth is generally pro-cyclicae¢ause of the pro-cyclicality of profits and
asset prices, among other factors), the externah@ie premium will be countercyclical. This
mechanism amplifies changes in credit availabiibd affects investment and production.
The financial accelerator mechanism thus implies #m increase in the EFP affects a firm's
financing possibilities and thus its output andestyent levels, which causes the EFP to rise
even more as the net worth sinks. This feedbagk inechanism accelerates the magnitude of
an original shock and causes further declines enaihitput. Consequently, small events can
lead to big losses in output.

Since asymmetric information is the driving foreghimd the mechanism, the theory predicts
a differential effect of an economic downturn onrbwers who are subject to severe agency

14 Alternatively over the retained earnings abovasoequired dividend level.



problems on the credit markets and borrowers whaaldace serious agency problems. The
difference arises because declines of net wortihoimnturns raise agency costs of lending —
the EFP — for the former but not for the latterughif the financial accelerator is operative, at
the onset of a downturn, there should be a dedtirtbe credit flowing to those borrowers
more subject to agency costs. This effect is caled“flight to quality”. Furthermore, since
EFP arises essentially from uncertainty, the fir@naccelerator mechanism should be
amplified during turbulent times.

Hall and Wetherilt (2002) point out that a consalde advantage of the BGG model is its
ability to quantitatively model interactions betwee&apital market imperfections and

monetary policy in a sticky-price economic enviramh A drawback, however, is that

financial institutions are only sparsely modeledcérding to the theory, the EFP depends on
the strength of the balance sheet of borrowerserfdiat effects arising from changes in

lending policies of financial intermediaries are nwdeled.

To conclude, within the BGG framework the EFP diren depends on the severity of its
agency problem. For all firms, an increase in th® ks likely to decrease the future output of
the firm. When one aggregates this mechanism froenfiom to the whole economy level, it
appears possible that changes in the average E#fe economy may contain some leading
information over real economy output developmenhkese possible predictive capabilities of
the EFP have gained some attention when aiming oaécdsting macroeconomic
developments. Since the actual EFP of an economagabservable, researchers have sought
for a suitable proxy for it.

2.2. External finance premium and corporate bond sp  reads
as a proxy

There are several generic approaches to the featfirdne asymmetric information problem
that lead to the external finance premium. Hall &vekherilt (2002) summarize some of the
most common sources of this principal-agent dilemigtly, the fact that lenders cannot ex
ante observe the quality of investment projectshinigad to adverse selection. Secondly, as
lenders cannot perfectly monitor the use of borvends there is a risk of moral hazard.
Contrary to the wishes of lenders, some borrowexg have an incentive to engage in riskier
projects that raise the probability of default. rohy, costly state verification exists since
lenders must pay a monitoring cost to verify thécome of borrowers’ investment projects
and borrowers have an incentive to under-repoliept@utcomes. All of these characteristics
result in that lenders face agency costs when guqgpfunds to borrowers. Consequently, a
rational lender is only willing to provide capit# the lender is compensated for the
uncertainty and agency costs by the external fiegmemium.

In the economy, external debt financing can beinbthby raising funds through a loan or by
issuing corporate bonds in capital markets. Whileds and loans differ in many wayshe

main difference is the transferability of the clailbans are usually private transactions
originated by banks and held to maturity, while d®are public and tradable securities. Even
if loan conditions may be used as a proxy for th® Bhis study follows the line of research
that has concentrated on credit market lending commonly used proxy for the EFP has
been the difference between a corporate bond wettsome risk-free benchmark rate with

15 Including accounting rules, structure and investor
18 |n this paper, credit market is used as a synotoybond market and capital market, and referseqtiblicly
traded market for corporate bonds.
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the same maturity. This is often referred to apraat’, or risk premium. Berndt and Obreja
(2007) point out that the spread of a corporatedb@presents compensation for bearing a
risk embedded in an asset whose payoffs are camntirap whether a given firm defaults in a
certain period of time. From a traditional assdtipg perspective, risk premium is the
expected return on a defaultable corporate boredess of the risk-free rate. In other words,
a spread of a particular corporate bond should emsgte for the probability of default
multiplied by the cost that occurs for the bonddeolin case of a default. Given that credit
spreads compensate for the uncertainty about #dbtaisk - even if they need not be driven
by the exact same factors as the external finaremipm itself®-, they have been deemed to
be useful proxy for the EFP. However, all typescofporate bond spreads might not work
equally well as a proxy and a carefully selectiegarding which types of corporate bond
spreads to use appears motivated.

2.3. Lenders and borrowers — And too-big-to-fail

In the BGG framework, the borrowers are non-finahirms while financial intermediaries
pool savings from households. In reality, finangradtitutions borrow the funds they invest
and do so to a large extent through capital markiéis section discusses features that are
particular to financial institutions and affect ithexternal finance premium. The emphasis lies
on describing characteristics that are relevanthts study® as this section describes the
factors that motivate the empirical research.

In financial markets, those who have a surplusuofi§ lend to those who have a shortage. A
large variety of financial institutions exists raliag the complex requirements of both
borrowers and lenders. As has been pointed outy fiaancial institutions — such as banks
and insurance companies — finance themselves ghrtygh external financing. Jimenez et
al. (2009) underline that there are two types oénay problems that are involved
simultaneously: agency problems between firms amdidrs and between the lenders and
their financiers. Bank net worth may thus determthe bank’s own agency cost of
borrowing, since banks do not only face agency lprab with their borrowers (firms), but
banks themselves are also self borrowing funds ftlo@r depositors and other financiers.
Moreover, these two agency problems are intercaede@nd lower bank capital has an
ambiguous effect on loan supply (Holmstrom and [€ird997, and Diamond and Rajan,
2000).

The original BGG framework concentrates on only ohéhese agency problems — between
financial intermediaries as lenders and non-finanfaims as borrowers. Hence, when testing
for the functioning of the mechanism in an econany looking for a real world proxy for
the EFP, systematic differentiation between borrswand lenders would appear consistent
with the theoretical foundations. However, corperabnds are issued by both non-financial
corporations and financial institutions and oftem differentiation between these has been
made when using bond spreads as a proxy for the B#® procedure seems not to be fully
in line with the original theory. Additionally, ftlrer arguments that follow demonstrate the
unsuitability of spreads of bonds issued by finahicistitutions as a proxy for the EFP.

Financial institutions thus have a dual role artifiethe BGG framework to both categories:
borrowers and lenders. This dual role has implicetifor the external finance premium and

7 Also referred to as default spread or risk spread.

18 Credit spreads have been shown to respond atsmatwes in liquidity risk, not only to credit rigsee, for
example, Acharya et al., 2010).

¥ The intention is not to fully cover all aspects.



makes it to differ from that of non-financial corptions. Suppose, for example, that future
real economy risks have risen due to some negahieek. In the role of lenders, financial
institutions will now require higher risk spreadsorh non-financial firms in order to
compensate for the increased uncertainty. Howeterexternal finance premium paid by
financial institutions to their financier shouldtneecessary rise. This is due to that the future
cash flows of the financial institutions are eswgiyt unchanged: the default risks of non-
financial firms have increased but so has the depa@turn thanks to the higher required risk
spreads. Thus, the dual role of financial institusi implies that the EFP of them may respond
differently to an economic shock than that of firthat only have a borrower role.

Another difference between financial institutionglanon-financial corporations stems from
an indirect state guarantee. Suppose that a fiakimstitution is so relevant for the economic
system that it is indirectly guaranteed by a stateollectively by a currency union. In this
case, whenever an institution comes close to autiefawill be bailed out? This type of
,{00-big-to-fail“-issue has been actively discussBén Bernanke denoted in a speech that if
the recent crisis has a single lesson, it is thettoo-big-to-fail problem must be solv&dn

the midst of the crisis, providing support to a-tmg-to-fail institution might represent the
best of bad alternatives; without such supportehesuld be substantial damage to the
economy. However, the existence of too-big-tofiahs creates several problems in the long
run, among others a severe moral hazard. If cnedlielieve that an institution will not be
allowed to fail, they will not demand as much comgsgion for risks as they otherwise
would, which weakens market discipline. Nor willeth invest as many resources in
monitoring the firm's risk-taking. The risk spreafda corporate bond issued by this type of
financial institution does not reflect the same awic as a risk spread of a bond issued by a
company that does not have this indirect bail-awdrgntee. If a financial institution has no
real risk of default, asymmetric information abdie credit risk does not matter for a bond
investors and no principal-agent problem in the Bf@shion exists.

It can be concluded that there are several argwsriendifferentiating between bonds issued
by financial institutions and bonds issued by noasfcial corporations when aiming at
empirically testing the financial accelerator matke. The dual role of financial institutions
acting as both lenders and borrowers is one péatictharacteristic. The indirect state
guarantee that some of these institutions havenaghar very special feature. While the
former characteristic might have an effect on {@ads of financials that is less obvious, the
latter is likely to cause an inflow of capital iase of a shock, consistent with the “flight to
guality” dynamic. Consequently, the EFP of finaharsstitutions in likely to be relatively
stable and less related to business cycle thatahabn-financial corporations. It appears
reasonable to count for these factors when lookarga proxy for the external financial
premium. Using exclusively spreads of corporatedsoissued by non-financial firms could
thus be a more suitable proxy for the externalragapremium of firms arising from the
agency problem between firms and lenders. Conségu@&on-financial spreads could also
better predict future output developments.

% Even if failures and rescues of big financialitusions are hardly anything new, there are severnt
examples. To name a few, in the U.S. the Fed pealdSD 25 billion to an investment bank Bear Stémns
March 2008 to avoid bankruptcy and an insurancepasmy American International Group (AIG) was
nationalized in September 2008. In the same yeRuiope, the UK government took equity stakes igdRo
Bank of Scotland, Lloyds TSB and Halifax/Bank ob8and, the Swiss government rescued UBS and
BayernLB was bailed out by the German taxpayers.

2L This commentary was made in a testimony abou€Ctgses of the Recent Financial and Economic Crisis,
September™® 2010.



3. Previous research

This chapter gives a comprised overview of recempigcal investigations of the financial
accelerator mechanism by briefly summarizing tla@proaches and the main results found.
The aim is to discuss to which degree the theosyleen validated by empirical evidence.
Moreover, a gap in the research is pointed oub¥a#ld by a description of how this study
intends to contribute by addressing this issue.

Support has been presented in favour of that tlen@ial accelerator can, indeed, be detected
in the U.S. (see among others Mueller, 2009, Maay Baylor, 2004, and Gertler and Lown,
2000) and in the euro area (Buchmann, 2010, anBd»elt, 2004). Even if the evidence on
the actual performance of spreads as a predict@D® is scarce, composites of corporate
bond spreads that reach across different secttiags and maturities have been found to
contain some leading indicator properties. Someleange also suggests that the financial
accelerator is stronger in times of turbulence camag@ to periods of stable economic
developments (Gilchrist, Yankow, Zakrajsek, 2009] Mueller, 2009).

In order to improve the forecasting accuracy, éff@s been put to find out whether bonds
with a particular maturity or credit rating perfolmetter than others. The types of spreads, lag
lengths and statistical models that best suit fedjgtive purposes remain, however, highly
ambiguous. Regarding the suitable rating classagllst (2009), Gilchrist, Yankow and
Zakrajsek (2009) and Chan-Lau and Ivaschenko (2e8jur investment gradebonds in
prediction in the U.S while Mody and Taylor (20@&4)d Gertler and Léwn (2000) find long-
term high-yield® bonds to contain predictive power. In Europe, nuishe evidence speaks
in favour of using investment grade bonds (Buchma0i0, and De Bondt 2004).

Bentsson and Sellberg (2010) test predictive cantespreads of corporate bonds issued by
companies active on six different sectors: Consuguerds and services, Basic materials,
Industrials, Commodities, Technology and Financidlsey find some differences between
the strength of the accelerator on the differestas with Industrials and Consumer goods
and services containing the strongest predictiveerd and Financials the weakest predictive
content in most of the forecast horizons. The awstlim not, however, offer any theoretical
reasoning about why some sectors might contain roordess leading indicator properties
than others. When Gilchrist, Yankow and Zakrajs2B0Q) test the financial accelerator on
non-financial corporate bonds and find that thost ywmtermediate risks contain predictive
power over future output development in the U.Samguments are presented on why only
non-financials are tested. Buchmann (2010), onctirdrary, includes spreads from utilities
sector, industrials and financials but providesreasoning for this selection. Furthermore,
Mueller (2009) tests several different indices wdifferent ratings and some of the indices
include and some of them exclude bonds issuednlapdials in a rather unsystematic manner.

To summarize, on one hand financials have often be#uded when looking for a proxy for
the EFP and these various composites have beennstmwave some leading indicator
properties (Buchmann, 2010 and Mueller, 2009, bDmndB 2004, and Chan-Lau and
lvaschenko, 2001). On the other hand, recent ev@eaunggests that financials show poor
leading indicator properties compared to singleiascsuch as Industrials (Bengtsson and

2 Investment grade rating indicates that a boncahasatively low risk of default, compared to higjeld
bonds. Investment grade bonds carry a rating above 'BBB' (Standard & Poor’s), and at or aboaa'B
(Moody's). For more information, see www.standacdgfmors.com or www.moodys.com.

% Bond with a lower credit rating than investmeradg bond. Because of the higher risk of defauisétbonds
pay a higher expected yield. High-yield bonds carrating below 'BBB' (S&P), and below 'Baa’' (Mo&)ly
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Sellberg, 2010). Moreover, also an index comprisihgnly non-financials has been shown
to contain some leading information about futurgpatidevelopments (Gilchrist,Yankow and
Zakrajsek, 2009). Clearly, there has been no syterifferentiation between non-financials
and financials when investigating empirically tieahcial accelerator mechanism. Moreover,
the strength of the leading indicator propertiesspfeads when including respectively
excluding financials has not been compared. Thestapre that arises when reviewing the
empirical evidence is:

What is the role of corporate bonds issued by fomninstitutions within the empirical
investigation of the financial accelerator mecham®s

Given the theoretical arguments presented eanligris paper and looking at the research that
has been conducted previously, it appears reasomabhvestigate whether a differentiation
between these two types of spreads has empiricplications. As the risk spreads of
financials have been argued to behave considedifirently than those of non-financials,
and as the risk spreads of non-financials seenrédtlieally better proxies for the EFP in the
economy, it appears appealing to construct a matalde composite of corporate bonds that
accounts for these arguments. Following the lo§iClmatfield (2004), there is always tension
in seeking a parsimonious model while ensuring thmggortant effects are not mistakenly
omitted from the model. A composite that would ute non-financials and exclude
financials could outperform a total investment graddex by disregarding bonds with no
predictive content. Simultaneously, the composheutd contain more leading indicator
information than a single sector index by combirting sectors that have been shown to have
some predictive power. Moreover, while changesiéngector spreads would intuitively affect
the output of that particular sector, it appeanslha formulate economic reasoning for why
some business sectors should contain more infasmagbout the economy-wide GDP
development than others. Non-financials could ctillely act as a reasonable proxy for the
EFP of the total economy. In conclusion, severguarents and empirical support speak in
favour of that the financial accelerator could berenevident on a non-financial composite
than on a total index.

So far in this paper, some theoretical and empintaivations have been presented in favour
of examining whether systematically differentiatingtween financial and non-financials can
yield a better forecasting accuracy within the fesvork of financial accelerator theory. The
importance of investigating this is underlined b tmagnitude of financial institutions as
bond issuers. According to Markit iBoxx datatfsin the euro denominated corporate bond
market there are 561 bonds issued by financials7dsdbonds issued by non-financfals
Moreover, bonds issued by financials account fo¥%4af the total index value, while non-
financial bonds account for 53% of the value. Tloa-financials index covers a variety of
different sectors. In the financials index, the clear majority aenks (440 of the 561 bonds
and 82% of the total value of the financial indegyen if bonds issued by insurance
companies (69 bonds, 10%) and financial servicevigeos (52 bonds, 8%) are also
included?’

% The Markit iBoxx index family is published by Imt@tional Index Company Limited. Prices for all bierin
the indices are provided by ten major financiatitaons. Deutsche Borse calculates and dissegdrthie
indices. Rebalancing is done monthly and weighirigased on market capitalization.

% As of October 18, 2010.

% Appendix A provides more information about thetses:

2" As of October 18, 2010.



To the knowledge of the author, this is the filstdy that compares the leading indicator

properties of non-financial corporate bond spreadthe leading indicator properties of an

index consisting of both financial and non-finafeieorporate bond spreads. The purpose of
the study is to test the three hypotheses preserddier in order to analyze whether a

composite that only includes non-financial corperabnd spreads can outperform a total
index that includes both financial and non-finaig;ivhen predicting the output development

in the euro area.
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4. Data and variables

This section describes the data set and the vasalded in the hypothesis testing. For an
overview of all of the included variables, theirrfes in the regressions as well as the data
sources, please see Appendix A.

4.1. Data set

The data examined in this study reaches from tlredoction of the euro as an accounting
currency in 1.1.1999 to the current date. The giadbw shows the dependent variable being
the euro area GDP in millions of euros, and theghmnain explanatory variables being the
three types of corporate bond spreads: financlese@fter denoted biyIN), non-financials
(hereafter denoted bMF), and a combination of both of the before mentibiileereafter
denoted byALL). The spreads are presented in percentage points.

Graph 4.1: Euro area GDP and Corporate Bonds Spsead
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Each of the plotted variables show significantgriarities during the latest years. This is
apparently due to the economic crisis that hitwleld economy in 2008. Considering the
length of the data set, this period of extreme @slimplies a structural break. Structural break
possibly leads to extreme outliers and large answahnoise, and might cause difficulties in
interpreting the regression results. Moreover, beya certain point the widening in bond
spreads may cease to be a reliable linear indicdthuture real activity® Hence, | choose to
first exclude the crisis when conducting the analySince a recession is typically defined as
two consecutive quarters of GDP decline, the ciisisonsidered to start in the euro area
during the second quarter of 2008 and the lasttguen be included in the analysis excluding
the crisis is the first quarter of 2008. Later, tresis is included to test for the predictive
power in more turbulent economic conditions andfii@ model robustness.

% This remark was made in an OECD Economic Outloefd®t, December 2008.
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4.2. Explanatory variables

The purpose of the regression analysis is to imyast the leading indicator properties of the
different types of spreadsHN, NF andALL — over the future GDP development. These are
the three investigated explanatory variables. Toparate bond spread for each of these
composites is calculated as the difference betwaeerorporate bond yield index and a
benchmark interest rate, both with the same maturitst, the index yields and maturities of
these three different corporate bond compositegxracted from the Markit iBoxx database.
Then, an interpolation is conducted in order toamahe maturities of the indices and of a
corresponding proxy for the risk-free rate. Finatlye spread is calculated as the difference
between the yield and the risk-free rate with t®ea maturity. This procedure results in three
time series of spreads, one félN, one forNF and one forALL, each of them on a daily
frequency. Since the GDP is reported quarterly titihe series for the spreads are converted
to a quarterly frequency by taking period averages.

There are two commonly used alternatives for thexyrof the risk-free rate: yields on the
government bonds and swap rates. The euro swapigatbosen due to the following
reasoning. On one hand, the government bond madmetimes experiences low liquidity
leading to that government bond yields do not regme the true interest rates at all times
(Fleming, 2000, 2001). Moreover, financial instibuts must purchase a certain amount of
government bonds in order to cope with regulatiomBich increases the prices of these
instruments and drives the yield down (Hull, 2008¢lditionally, in the government bond
market there are regulation rigidities which miglffect the pricing and thus bias the yields
(Fabozzi, 2010). Finally, it is a market practisequote bonds that are denominated in euro
and issued by investment grade borrowers in terfre gpread over the swap curve. This
speaks for that the market participants that atigeat the European credit markets consider
the swap curve to be the risk-free benchmark isteete®

Below, the three explanatory variables are plotgdinst the time, excluding the financial
crisis. In line with the arguments presented eariiéN shows lower levels and more stability
than NF. ALL appears to follow roughly an averaggtgrn between FIN and NF which is
only reasonable given that it is the aggregat@éetwo.

Graph 4.2a: Spreads of corporate bonds issuedranfiial institutions (in percentage
points)

2
15

1 4

% This is a common procedure to avoid daily irregtiks that might have an impact if spot data atehd of
each quarter would be used instead.

%0 Furthermore, many countries use the swap curterghan their government bond yield curve as their
benchmark interest rate (Fabozzi, 2010).
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Graph 4.2b: Spreads of corporate bonds issued loyfim@ancial corporations (in percentage
points)
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Graph 4.2c: Total index spreads (in percentage f®in

4.3. Dependent variable

The dependent variable is denotedyby.x and represents the logged annualized cumulative
percentage change in the seasonally adjusted 28l (@ith the base year being 2000) from
time t to t+k, where k denotes the number of quarters. The timesséor the accumulated
GDP development of the euro area (EA16) are exdaftom Eurostat. The formula below
shows the calculation of «:

Dependent variable: yii+« = 400 K) *[IN(GDP:+ «/ GDP{]

The question of how far in the future the possjiredictive properties might reach is not an
easy one. On one hand, previous researchers hawd fmorporate bond spreads to contain
information about future output developments inizums up to one year (see Mody and
Taylor, 2004, and Chan-Lau and Ivaschenko, 200&ven beyond it (Gilchrist, Yankow and

Zakrajsek, 2009, Buchmann, 2009, and Gertler andnl.2000). On the other hand, the
scope of this study requires a careful selectioa lited number of testing horizons. Using
investment grade bonds in prediction in the eusaaBengtsson and Sellberg (2010) found
no significant predictive power in any of the sestbeyond a horizon of three quarters and
De Bondt (2004) found growth predictions to reagh to ten months into the future.

Similarly, empirical testing conducted by Muell2009) resulted in an outcome where
spreads performed in predicting up to three quarédread. Building on these insights, |
restrict the testing horizons to one, two and thgearters. Acknowledging that possible
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longer term implications will not be captured, tetady concentrates on the short term effects
by investigating whether the chosen spreads comt&immation about future GDP growth
one, two or three quarters ahead.

4.4. Control variables

Inflation in the Euro area, the U.S. GDP growth dhd euro term spread are all used as
control variables in order to investigate whethaelationship between the spreads and the
GDP growth exists beyond what can be detecteddrcamtrol variables. Since these control
variables are observed on either monthly basidatioh) or daily (term spread and U.S.
GDP), they are adjusted by taking quarterly peawdrages. A relationship between each of
these variables and the GDP growth has been dodathéy several previous studies. For
instance, inflation has been found to correlateatiegly with future GDP growth by Mueller
(2009). Espinoza, Fornari and Lombardi (2009) pressk evidence that the US GDP growth
leads the European GDP growth by a couple of gusari&hether and in which form a
relationship between the GDP growth and the termeasp exists has been investigated as
well. According to Estrella and Hardouvelis (199th)e term spread is a good indicator of
future output, while Berk and van Bergeijk (200002) found that the yield spread contains
only very limited information about future outputogvth in the euro area. Moneta (2003),
however, found the term spread to be a powerfullipter of recessions in the euro area.
Given the uncertainty about the importance of gretspread for future economic activity, it
is included as a control variable in order to eaghat any potential leading indicator property
of spreads is not due to the term spread.
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5. Methodology

This section first specifies the models that argteid Second, three different blocks of
analysis are presented: in-sample analysis, ostoifple forecast and testing the model
robustness. Finally, the division of data to sang@gods as well as econometric adjustments
are briefly discussed.

5.1. Model specification

This paper aims at examining whether the finana@elerator mechanism is present on a
composite of corporate bond spreads issued by inandial corporations and is not present
on a composite of corporate bond spreads issuedinaycial institutions. It is also
investigated whether the mechanism is more evidenta composite of non-financial
corporate bond spreads than on a total index, drethar the actual output forecast can be
improved by systematically excluding the spreadnaincials.

For these purposes, | analyze the relationship devihe included variables using ordinary
least square regression models (hereafter OLS)dateset is processed and analyzed using
Stata (v.11.0).

The testing procedure follows those of Buchman®@@nd Bengtsson and Sellberg (2010).
Three OLS-models are tested: Model 0, 1 and 2.eSBDP growth is correlated with its own
past values, an autoregressive AR(p) model is usetie AR(p) model, lagged values of the
dependent variablg/) are included among the independent explanatarighblas®' A simple
GDP model where the GDP growth is regressed ordynaglagged values of itself is denoted
by Model 0. Model 0 acts as a control model to measvhether corporate bond spreads
contain valuable information about future activibgyond that contained in the history of real
activity itself. Model 1 and Model 2 both includaohd of the spreads HN, NF andALL —
one at a time as explanatory variables. In the rgémegression equations presented below,
the explanatory variable is denotedS®2REALR The difference between Model 1 and Model
2 is that Model 1 excludes the control variabled &fodel 2 includes them. Below, the
Models 0, 1 and 2 are presented:

p
MO: Yetrk =@+ @* f-itrk-i+&

i=1

p
M1 yuivk=a+B* SPREADF Y wW* fi-it+k-i+ &

i=1

p N
M2 yuivk=a+B*SPREAD+ Y w* ft-i.t+k-i+ ) §* CONTROL: +&

i=1 j=1

As discussed earlier, the purpose is to test tlaioaship between corporate bond spreads
and GDP growth one to three quarters ahead (k=3).Z'he results of Model 1 and 2 with
each of the spreads as explanatory variables anpar@d to each other as well as to Model 0.
For the spread of financials, | expect the coedficiof FIN to appear insignificant since the
arguments suggested no direct inverse relationstith the short-term future output

31 A general AR(p) model is constructed in the follogyway: Yi = @Yt -1+ GaYt - 2+ ..pYi- p + Ut .
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development. On the contrary, as increases in @preé non-financials and of combined
index have been suggested to have a negative imgadhe future GDP growth, the
coefficients forNF andALL are expected to be negative. All of the models &nd 2 are run
for each horizon so that the independent variadnlesegressors for the GDP growth one, two
and three quarters ahead.

The analysis is conducted in three main blocksample regression analysis, out-of-sample
forecasting and finally model robustness testingcheof these blocks are briefly described
next, followed by a description of the data divisissed for different blocks.

5.2. In-sample analysis

To begin with, the relationships between each efdpreads and the euro area GDP growth
within the sample period are analyzed. Both Modahdl Model 2 are tested and the results
are also compared to the simple Model 0.

To argue for a statistically significant relationsbetween a specific composite and the future
GDP growth, the estimated beta for that compos#teda to be observed as significantly
different from zero. In order to compare the exiseeand strength of the financial accelerator
mechanism between the three different spreaBN--NF andALL - the regression results
are evaluated based on the significance levelfefrélevant coefficients as well as on the
model goodness-of-fit (the adjusted R-squared). atpisted R-squared is calculated as
follows so that a higher value implies a better eid:

~N2

Adjusted R-squared: R?= —M

z Yi /(n _1)
For the hypothesis H1 to be accepted, the coefiisief NF are required to be negative and
significantly different from zero on a ten perceggasignificance level. Simultaneously, the
coefficients ofFIN are required to be not significantly differentrfr@ero on a ten percentage
significance level. In case botF andFIN are negative and significant, but there are large
absolute differences in the p-values, | will téshese differences are significant.

For the hypothesis H2 to be accepted, the coeffisieof NF need to show stronger
significance than the coefficients ALL. Again, in case the significance levels are theesa
but there are absolute differences, | will teshdse differences are significant. Additionally,
the model-goodness-of fit needs to be improved $mgNF as an explanatory variable
compared to usingLL as an explanatory variable.

5.3. Out-of-sample forecasting

In order to test hypothesis H3 and examine wheteecomposite of non-financials performs
better in actual forecasting than the total indexg out-of-sample forecasting is conducted.
Two sets of out-of-sample testing will be made: @e¢ is used for predicting the output
during more stable economic times, and anotherisaised for testing the prediction

performance during more turbulent times forecastimg recent recession and the following
recovery.

Model 0, 1 and 2 and the estimates from the in-$arpriod are used in order to predict
GDP growth in the out-of-sample periods. The prgolis usingNF and ALL will be
evaluated based on their Root Mean Square Erroedfter RMSE). The RMSE summaries
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the distance between the forecasted and the réaliskie at each point in time and is
calculated as shown below:

RMSE: RMSE= \/?lz::l(yt,nk—yt,uk)z

The regressions with the lowest RMSE are the omnefeped for forecasting purposes. For
the hypothesis H3 to be accepted, a model Withas the variable used for prediction is
required to provide a smaller RMSE than a modehvALL as the variable used for
prediction. This requirement needs to be fulfilleasth when forecasting in stable conditions
as well as when predicting more turbulent econaeielopment.

5.4. Model robustness

In order to investigate whether the in-sample tssalle robust over time, business cycle and
over a structural break, an additional examinaisononducted. As will be discussed in the
following section, in the original in-sample tegtionly a subset of the data is used for the
model specification. This raises the question blusiness. To analyze whether the in-sample
results are not particular for the chosen sampte@dut indeed observable throughout the
data, | conduct a robustness check by doing andi@ual in-sample testing using the total
data set.

5.5. Sample period division

In order to conduct the above described in- andobgtmple testing, the data needs to be
divided into sample periods. To begin with, for tharpose of analysing the financial
accelerator mechanism first during more stable eeon conditions and then including the
recent crisis, the data is divided into two subsEte Data Set 1 reaches until the first quarter
of 2008 and the economic crisis is thus completelsiuded. In the Data Set 2, the economic
crisis is excluded in the in-sample period, while but-of-sample period does cover the crisis
allowing testing the forecasting accuracy in tuemtlconditions. Both Data Set 1 and 2 are
divided into two parts, one used for in-sampleibtgsand one for the out-of-sample testing.
The breaks between the in- and out-of-sample perttitfer for the three different GDP
growth horizons. The reason for this is the intemtio get the same number of forecasted
observations in the out-of-sample forecasting @he@DP growth horizon. The two data
subsets and their divisions to in-sample and otdaofiple periods are presented in detail in
Appendix B.

Finally, the robustness of the model specificatisngvestigated by conducting an additional
in-sample testing on the full data set.

5.6. Econometric adjustments

In order to conduct a regression analysis with asdxl and efficient coefficients, a number of
adjustments with regard to the regression modelsedlsas to the data are required. These
procedures are discussed next.

When analysing time-series data, the data neeble siationary. This is defined by that the
mean and variance are constant over time, andhbatalue of the covariance between two
time periods depends solely on the distance andonothe actual time for which the
covariance is computed (Gujarati and Porter, 201®)order to test for this, | plot the
variables and look for trends in the graphs, areheally conduct the Augment&dickey-

32 Due to autoregression, the augmented version riedsused.
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Fuller test of unit root. The results clearly shthat the data is non-stationary, and thus point
out the need for first differentiation. In theirdi difference forms, all of the variables are
weakly dependent and stationdfyThus, the variables in their first difference farman be
used in regressions when aiming for unbiased dindegit coefficients.

A further issue of time series data is the probleiman autocorrelated error term when
analysing overlapping observatidhsin order to correct for this and to generatecéfit t-
statistics, the Newey and West (1986) correctendstial errors are usédThe maximum lag
for the error autocorrelation structure is caledatffollowing Stock and Watson (2003)
according to the formula below, and then roundetbus integer:

Maximum lag for the autocorrelation:
MaxLag= 0.75* N~ (1/3) where N is the number of observations used ing¢geassion.

To find the optimal number of lags for the AR(p) aebwhere the GDP growth depends on
its own past values, Akaike (1973) Information €niea (AIC) is used. While other methods
such as Baynesian Information Criteria exist, Ad@ widely used model selection criterion
in time series analysis (Kedem and Fokianos, 2@08) fits for the purpose of this study. |

choose to set the required maximum lag to one Year quarters) deeming this to be
economically viable horizon while simultaneouslyyding a statistically reasonable ground
for the regressions. The reasoning is that choosingry low maximum lag might lead to a
loss of information in lagged variables that ar¢ mzluded, while choosing a very high

maximum lag reduces the amount of observationsladblai for the regressions. The lags
chosen according to the AIC for each of the regpessare listed in Appendix D.

3 See Appendix C for the test results.

% The overlaps are due the model specifications evfjaarterly observations are used but the chanG®m is
accounted for horizons longer than one quarter.

% This procedure also adjusts for heteroscedasticy.
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6. Results

This chapter presents the main outcomes of theraapresearch and links the findings to
the existing literature. First, an overview of ttesults is provided. Then, a more detailed
discussion on the investigation of each of theghrgpotheses and on the model robustness
follows.

The empirical part of this study was conducted ugio OLS- regression analysis with the
purpose of investigating three hypotheses. Faegllessions, F-statistics indicate that the sets
of coefficients used in the regressions are siedit significant on one percent level. The
adjusted R-squareaf the models generally improves when adding contaoiables, so that
Model 2 is preferred to Model Table 6.0presents an overview of the results.

Table 6.0: Overview of the Hypothesis Testing Resul

The financial accelerator mechanism geesent on a composite 0
H1: | corporate bonds issued by non-financial corporatemd isnot present | Accepted
on a composite of corporate bonds issued by fihitstitutions.

The financial accelerator mechanisnmiere evident on a composite 0
H2: | non-financial corporate bonds than on a total intteat includes botl Accepted
financial and non-financial corporate bonds.

The composite of non-financial corporate bond pséatter predicts | Not

H3: future output development than the total index spreads. Accepted
6.1. Differences between spreads of financials and non-
financials

Table 6.1 provides some insight about the results regardimg hypothesis H1. The
coefficients for theNF-variable are in all regressions negative as sugdds/ the theory. The
coefficients are also significant on the one- ameé-quarter horizons but not on the two-
guarter horizon.
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Table 6.1: In-sample testing results for Hypothétlswith Data Set 1

Enclosed: P-values that implicate significant coefhts are marked bold.

Model 1 Model 2
FIN NF FIN NF
GDP growth on 1 quarter horizon
Beta coefficient 0.0042 -2.9496 -1.6846 -2.8508
P-value 0.9980 0.0250 0.2980 0.0210
Adj. R? 0.4530 0.5366 0.5274 0.6006

GDP growth on 2 guarter horizon

Beta coefficient 0.8190 -0.8767 0.5936 -1.0103
P-value 0.3960 0.4870 0.5880 0.4850
Adj. R? 0.7005 0.7057 0.746 0.7629

GDP growth on 3 quarter horizon

Beta coefficient 0.0181 -1.0239 -0.4162 -1.7086
P-value 0.9740 0.0650 0.4720 0.0030
Adj. R? 0.8365 0.8669 0.8376 0.9168

On the contrary, the coefficients for tRéN-variable are along the line insignificant and have
sometimes positive, sometimes negative sign. Tiniglies that no statistically significant
inverse relationship between the spreads of cotpdrands issued by financial institutions
and the short-term GDP development is identifiethendata.

Results of Data Set 2 resemble those of Data $&tich is only reasonabf8 Hypothesis H1

is thus accepted. This finding is in line with B&sspn and Sellberg (2010) who found that
the financial accelerator was least evident onnftrels compared to other five sectors.
Furthermore, the results give support to Gilcheisal (2009) in their choice of only using

non-financials when testing for the financial aecator’’ Appendix E provides detailed test

results regarding hypothesis H1.

6.2. Strength of the financial accelerator

As can be seen imable 6.2,negative coefficients of theF—variable show on all horizons
lower p-values than the coefficients for téL-variable, as well as higher adjusted R-
squared values. UsingF as an explanatory variable improves the adjustedjired also
compared to the plain Model 0 indicating that thE-spreads contain leading indicator
properties over those contained in the past vat&DP.

% Recall that the in-sample testing period is alnios same for both samples as the purpose of fawin data
sets is to test differences in the out-of-samptedast in stable versus turbulent economic conditio

3" Regardless of whether the choice was unintenésgectively a carefully grounded decision that siely
not discussed in their study.

20



Table 6.2: In-sample testing results for Hypothé#2swith Data Set 1

Enclosed: P-values that implicate significant coefhts are marked bold.

Model 1 Model 2
NF ALL NF ALL
GDP growth on 1 quarter horizon
Beta coefficient -2.9496 -2.0704 -2.8508 -1.8447
P-value 0.0250 0.0910 0.0210 0.1870
Adj. R 0.5366 0.4899 0.6006 0.5429

GDP growth on 2 quarter horizon

Beta coefficient -0.8767 -0.7140 -1.0103 -0.7514
P-value 0.4870 0.5770 0.4850 0.5710
Adj. R? 0.7057 0.6977 0.7629 0.7494

GDP growth on 3 quarter horizon

Beta coefficient -1.0239 -0.6764 -1.7086 -0.9433
P-value 0.0650 0.3410 0.0030 0.1890
Adj. R? 0.8669 0.8446 0.9168 0.8524

This leads to the acceptance of the hypothesisiH@lying that spreads of non-financials

show stronger relation with the future GDP develeptmthan the combined spreads which
include both non-financials and financials. Thessults hold both for the Data Set 1 and Set
2 suggesting that the financial accelerator medmanis, indeed, more evident on non-

financials than on combined spreads.

In particular, in both data sets the best goodoés$is-and the lowest p-value with the
negative coefficient provided by Model 2 on thesiiquarter-horizon with the non-financial
spreads as the explanatory variable. In the SEF1s significant on one-percentage level (p-
value 0.0030) and the model has an adjusted R-aduafr 0.9168. In the Set AJF is
significggt on five-percentage level (p-value 0@4and with an adjusted R-squared of
0.8607.

In the light of this new evidence, looking at tlesearch conducted by Buchmann (2010) and
Mueller (2009) raises some questions. Would thgicames be altered if the data would only
include non-financials instead of a combined ind€atild the fragility of results regarding
preferred types of maturities and rating classesebdeced by systematically improving the
data quality through the exclusion of financials?

6.3. Forecasting accuracy

While the in-sample results provide proof thi contains more predictive power thahlL,
the out-of-sample testing results are less obvamdsprovide not much support for usiNg
instead ofALL in actual forecasting.

When predicting in stable economic environment éD&ét 1), the forecasting accuracy of
ALL as the explanatory variable ranks higher tharfdhexrasting accuracy ™F on the one-
and three-quarter horizon (s€able 6.2& On the two-quarter horizoNF provides the best
predictions but the coefficients are insignificant.

¥ please see Appendix F for more details regardisiing the hypothesis H2.
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Table 6.2a: Regression results from out-of-sameétinig in stable economic conditions for
Hypothesis H3

Enclosed: P-values that implicate significant cicéghts are marked bold. The lower RMSE value oheeamparison is
underlined. In case the lowest of the two RMSE v&giby a significant coefficient, it is market bjrame.

Data Set 1:
out-of-sample forecast in stable economic conditions

Model 1 Model 2
NF ALL NF ALL

GDP growth on 1 quarter horizon
P-value of the Beta

Coefficient 0.0250 0.0910 0.0210 0.1870

RMSE 1.4332 1.3755 1.3979 1.3763

GDP growth on 2 quarter horizon
PvalueoftheBeta 497 0.5770 0.4850 0.5710

Coefficient

RMSE 0.7101 0.7260 0.7973 0.8261

GDP growth on 3 quarter horizon

P-value of the Beta

Coefficient 0.0650 0.3410 0.0030 0.1890

RMSE 0.6492 0.6465 0.7675 0.7046

When predicting in turbulent economic environmddatg Set 2, se€able 6.2p, the out-of-
sample testing confirms the in-sample results @ndhe-quarter horizorNF appears to be
able to outperformALL providing the best prediction both with Model 19297) and with
Model 2 (2.6941). This is consistent wl having the lowest significance level and the best
goodness-of-fit on this horizon in the in-samplstitey. However, on the three-quarter
horizon, all of the best predictions are given bg tegression with thaLL-variable which
has insignificant coefficients. Thus, although tinesample analysis indicates predictive
power on three-quarter horizon, the model doespeotorm in an expected manner in the
actual forecasting.
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Table 6.2b: Regression results from out-of-samesirig in turbulent economic conditions
for Hypothesis H3

Enclosed: P-values that implicate significant cicéghts are marked bold. The lower RMSE value oheeamparison is
underlined. In case the lowest of the two RMSE v&giby a significant coefficient, it is market bjrame.

Data Set 2:
out-of-sample forecast in turbulent economic conditions

Model 1 Model 2
NF ALL NF ALL

GDP growth on 1 quarter horizon
P-value of the Beta

Coefficient 0.0580 0.0840 0.0450 0.1840

RMSE 2.9597 3.0772

N
(o}
(o]
S
Uiy

2.8444

GDP growth on 2 quarter horizon
PvalueoftheBeta 5149 0.3290 0.3520 0.5790

Coefficient

RMSE 2.2328 2.0742 2.4194 2.4134

GDP growth on 3 quarter horizon
P-value of the Beta

Coefficient 0.1000 0.7010

0.0470 0.6490

RMSE 1.3095 1.2664 1.3169 1.2865

Due to the mixed results in actual forecasting grenfince of non-financials and of the total
index, the hypothesis H3 cannot be accepted.

6.4. Model robustness

When conducting an additional in-sample testingtloa full data set including the recent
crisis as a robustness check for the model spatidits, the above presented results are to a
large degree confirmed. In line with the earliesulés, the adjusted R-squared is improved by
introducingNF as the explanatory variable comparedkd. or to the plain Model 0.

While the two-quarter horizon remains with insigrant coefficients both when the total data
as well as when only subsets of it are analyzed, dhrlier results are to some extend
challenged on the three-quarter horizon. In theistiess testindg\F is the only variable with
expected negative coefficients and with the lowgstlue (0.1100) pointing towards the
previous outcomes whelF showed the strongest relationship with the outifmvielopment.
Nevertheless, none of the betas are now signifiaéinth is a clear difference to the previous
results where the three-quarter horizon often washorizon where the coefficients fiNiF
showed the highest significance levels.

An interesting finding of the robustness testingthst on the one-quarter-horizon the
coefficient forFIN is suddenly negative and significant. Thus, whasluding the extreme

values that occurred during the crisis, financialgldenly gain some leading indicator
properties. During the crisis, the assumed indistate guarantee materialized frequently.
Nevertheless, there were some cases such as tiveedlicollapse of Lehman Brothers in
September 2008 that undermined the investor behetisat the unspoken bail-out guarantee
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would hold. The trust crisis that followed the eqplée shoot the spreads of financials sky-high
as information asymmetry about credit risks sudgleecame reality.

However, even when the crisis is included, bdthand ALL showstronger relationships to
the future output levels thdfN. The coefficients oNF andALL are both significant on one-
percentage level compared to that of five-percantagel in the case dfIN. Moreover, the
lowest p-values and the best goodness-of-fit adtossnodels and forecasting horizons are
again provided by the non-financial corporate bepdeadsNF has a p-value 0.0000 and
adjusted R-squared 0.6945 on the one-quarter hohedModel 2. This supports the previous
outcomes indicating that the financial acceler&amore evident on non-financial corporate
bond spreads than on the total index, or on firrngpreads. The robustness test hereby
suggests that the model specifications and thenmpte results are to a large degree robust
over time and business cycle, also when an econams&s is included. This holds
particularly well for the one-quarter forecastingrinon. Detailed values from the model
robustness analysis are presented in Appendix H.
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7. Discussion

The objectives of this paper were an identificatidlifferences affecting the external finance
premium of financial institutions and that of nanancial corporations, and a testing of the
implications of those differences within the franoelv of financial accelerator theory. In

order to achieve these objectives, the theoretemkground of the financial accelerator
mechanism was analyzed by putting an emphasis deseribing the suppressed role of
financial intermediaries within the framework. Thethe suitability of using spreads of

corporate bonds issued by non-financial corporatiamd the suitability of including spreads
of corporate bonds issued by financial institutiassa proxy for the external finance premium
in the euro area was examined empirically with higpsis testing.

The existing literature provided two insights. Eithe theoretical view suggested analyzing
lender and borrower roles separately. Second, ¢lcerded praxis of testing the theory
empirically revealed another picture. Financial axwh-financial bonds had been used in a
nonsystematic manner as a proxy for the EFP; samstincluding only one, sometimes the
other and often both types of bonds mixed together.

The empirical part of this study provided suppaot fwhat the theoretical arguments
suggested, demonstrating the need for a systemiffigcentiation between bonds issued by
financial institutions and bonds issued by noniiitial corporations. This is the first study to
compare the predictive capabilities of a corpobated composite consisting of non-financials
to the predictive capabilities of a total indexttmeludes both financials and non-financials.

The data suggested that the financial acceleratpreasent on non-financial bonds and is not
present on financial bonds in the euro area, lgathrthe acceptance of the first hypothesis.
Also the second hypothesis was accepted as nonefadacorporate bonds showed stronger
leading indicator properties than the total indékese findings were supported by the
robustness of the results over various sample g&ridn interesting finding is that while the
two-quarter testing horizon results were largelsignificant, the results on the one-quarter
testing horizon and to some degree also on the-marter testing horizon were consistently
negative and significant. These differences in rigults of the testing horizons motivate
further research to fully understand the timingtteé mechanism. As the actual forecasting
results were mixed, the third hypothesis could betaccepted. The reason for why the
significant differences that were found in the amgple testing between the leading indicator
properties of non-financials and those of the twtdéx did not gain further support in the out-
of-sample testing remains unexplained and callsrfore research in the future.

It would be appealing to closer examine the factdiscting the external finance premium of
financial institutions. Even if some work on thiashalready been done, it would be valuable
to better understand the linkages between thetoredditions of financials and if, how and
with what kind of potential lags these affect theedit conditions of non-financial
corporations and the output levels. Additional &bles that were not analyzed in this study
but that affect the spreads of financials are fmeiaus, but they could include factors such as
regulative environment, historical reasons or itmes irrationality. Moreover, in this study
several types of institutions were classified aariicials with the great majority of them being
banks. Further insights could be gained by a meteailed analysis of the different types of
financial actors and how the BGG-framework couldrbproved to accommodate them.

Since the empirical data that was analyzed ingdtudy is from the relatively young euro area,
investigations on other geographic markets witlgé@navailable time series could yield the
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findings additional support. As this study concatgd on the short-term effects, a potential
relation between the spreads of financials andfim@amcials and the GDP development on a
longer horizon could be a topic for further resbafeurthermore, more analysis is needed to
understand additional factors that influence thearicial accelerator mechanism. These
factors include but are not limited to the owneps$tructure of bonds, where some insight has
already been provided (see Manconi et al., 201@dditfonally, while in this study it was
simply assumed that some shock occurs and itsreiffated effects on the EFP of various
actors were then analyzed, it would be interesiingxamine whether the origin and nature of
a particular shock matters for the financial acegte mechanism. More flexible
macroeconomic models that would allow for both al conomy shock and a shock in
rational expectations or in investors sentimentldoenhance the understanding of the
mechanism and provides an avenue for future researc

Finally, questions about causality are presentamyreconomic analyses. The assumption of
an increase in the spreads causing the GDP grandledline has been made in the previous
studies and this paper was no exception to thatvdder, as noted by Chatfield (2004), even
if the relationship between a predictor variabled am response variable modeled by a
regression is sometimes interpreted as a causaiorhip, it might in practise be difficult to
decide whether there is a direct link or if theklioomes via a relationship with a third,
possibly unobserved, variable. While the proposadality between the spreads and the GDP
growth might be a plausible one, it could also e ¢ase that the spreads follow some real
economic variables. Felsenheimer and Gisdakis (2@fAfie that maybe one is not leading
the other but perhaps financial markets and rea@mny develop hand in hand with spillover
effects that are both imminent and persistent. Tooly a full-fledged macroeconomic model
which allows the incorporation of financial marke@n be seen as the appropriate way of
forecasting economic trends and financial markgehbgpments.

As a conclusion, many factors relating to the Bekea Gertler and Gilchrist-framework
(1999) remain to be analyzed. Nevertheless, thisdystshowed that a systematic
differentiation between bonds issued by financratitutions and bonds issued by non-
financial corporations when looking for a proxy fime EFP appears well-grounded given
theoretical arguments that were supported by eogpievidence.
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8. Conclusion

The results of this paper suggest that the traditidinancial accelerator theory is too
simplified, as it does not take into account thaldwle of financial institutions as both
lenders and borrowers. Moreover, the indirect sguarantee that many big financial
institutions have is not modeled in the Bernankertlér and Gilchrist-framework (1999)
framework. Thus, the financial accelerator theawyld be further enhanced by systematically
differentiating between borrowers and actors thathbborrow and lend. In practice,
researchers looking for a proxy for the EFP cowddiit from excluding corporate bonds
issued by financial institutions. Both theoretiaiguments and the empirical evidence
underline the importance of analyzing the two gsoop corporate bond issuers as separate
types of actors in the economy. As this has noh loeme systematically in the past research, |
wish to have contributed to the existing knowletdgeaddressing an important issue that has
not gained the attention it deserves.

More focus on developing a comprehensive theoryclwiallows for the multiple roles of
financial institutions within the monetary policsahsmission mechanism is called for. The
role of financial institutions as a potential saend catalyst of business cycle fluctuations is
currently heavily debated by researchers, centemlkérs, regulators as well as other
practitioners. As formidable task as it may befuity understand and model the mechanism
is particularly important now when monetary polisyextensively used in order to stimulate
economies around the world.

To summarize, the analysis presented in this papghlights the need for a systematic
differentiation between financial institutions andn-financial corporations as bond issuers
within the empirical testing of the financial acaeltor theory. These insights motivate further
investigations in the search for better macroecaadonecasting models.
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Appendix A: Data set

Table A.1: Overview of the Variables and the Data S

Dependent Variable Description Form in the regression  Source

Euro area GDP, adjusted for
inflation, seasonality and calendar  Natural logarithm Eurostat
effects.

Euro Area Real GDP
growth

Independent Variables Description* Form in the regression  Source

Corporate Bond Spread:  Contains sub-indices Banks (440),
Financials - FIN Financial Services (52) and First difference
(561 bonds) Insurance (69)

Markit iBoxx EUR Benchmark
Index

Contains sub-indices Consumer
Corporate Bond Spread: Goods and Services (163), Basic
Non-financials - NF Materials (49), Industrials (120), First difference
(715 bonds) Commodities (221), Technology

and healthcare (162)

Markit iBoxx EUR Benchmark
Index

Corporate Bond Spread: Contains all bonds that belong to
Total Index - ALL the Financials or to the Non- First difference
(1276 bonds) financials

Markit iBoxx EUR Benchmark
Index

Control Variables Description Form in the regression ~ Source

Calculated as the difference
Term Spread between the 1 and 10 year euro First difference Bloomberg
swap rate.

. Harmonized Index of Consumer . .
Inflation Prices (HICP). First difference Eurostat

The annualized U.S. real GDP
US Real GDP growth growth , adjusted for inflation, First difference
seasonality and calendar effects.

The U.S. Bureau of
Economic Analysis

*Note: The spread is calculated as the difference between a bond yield and a Euro swap rate used as a benchmark
interest rate. The daily bond yields and maturities are first extracted. Then, the swap rates are interpolated to match the
bond maturities. Finally, the difference between the yield and the benchmark is calculated. The numbers in paranthesis
are the number of bonds included in the sector indeces as of October 15, 2010.
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Appendix B: Division to sample periods

Table B.1: Division of Data Sets
Enclosed: k=1,2,3 denotes the forecast horizomuartgrs.

Data Set 1:
For in-sample testing excluding the crisis,
out-of-sample forecast in stable economic conditions

k=1: k=2: k=3:
In-sample period 1999Q1-2005Q1 1999Q1-2004Q4 1999Q1-2004Q3
Qut-of-sample period 20050Q2-2008Q1 2005Q1-2007Q4 2004Q4-2007Q3

Data Set 2:
For in-sample testing excluding the crisis,
out-of-sample forecast in turbulent economic conditions

k=1: k=2: k=3:
In-sample period 1999Q1-2006Q4  1999Q1-2006Q3 1999Q1-2006Q2
Out-of-sample period  2007Q1-2010Q2 2006Q4-2010Q1 2006Q3-2009Q4

Total Data:
For model robustness testing
k=1: k=2: k=3:
In-sample period 1999Q1-2010Q2 1999Q1-2010Q1 1999Q1-2009Q4
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Appendix C: Results of the augmented Dickey-Fuller test of

unit root

Table C.1: Dickey-Fuller Test Results for Variahles.evel and First Difference Forms

Variable Level Values First Difference Values
Significance level Lags used Significance level Lags used
GDP Growth - - 0.0272 ** 1
All 0.4014 3 0.0018 *** 2
Financials 0.5332 3 0.0051 *** 4
Non-financials 0.1721 2 0.0000 *** 0
Term Spread 0.1607 2 0.0200 ** 2
Inflation 0.1873 4 0.0000 *** 4
US GDP Growth - - 0.0452 ** 3

Graph C.1: Dependent Variable GDP development stifference Form (k=1) (in
percentage points)

4.0 1

-2.0 1

-3.0 “

Graph C.2: Independent Variable FIN in First Difégrce Form (in percentage points)
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1.5 1
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Graph C.3: Independent Variable NF in First Difface Form (in percentage points)
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Graph C.4: Independent Variable ALL in First Diféeice Form (in percentage points)
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Appendix D: Optimal lags for the autoregression

Table D.: Optimal Number of Lags according to theaike Information Criterion.
Enclosed: k=1,2,3 denotes the forecast horizomuartgrs.

Lags for the simple model, Model O

Data Set 1 Data Set 2 Total Data
k=1: 1 1 1
k=2: 3 4 4
k=3: 3 3 3
Data Set 1:

values without paranthesis are lags for Model 1,
values in paranthesis are lags for Model 2

FIN NF ALL

k=1: 1(1) 1(2) 1(2)

k=2: 3(3) 313 313

k=3: 313 313 313
Data Set 2:

values without paranthesis are lags for Model 1,
values in paranthesis are lags for Model 2

FIN NF ALL
k=1: 1(1) 1(1) 1(1)
k=2: 4 (4) 3(2) 4(2)
k=3: 3(3) 3(3) 3(3)

Total data used in robustness testing:
values without paranthesis are lags for Model 1,
values in paranthesis are lags for Model 2

FIN NF ALL
k=1: 1(3) 1(3) 33
k=2: 4 (4) 4. (4) 4. (4)
k=3: 2(2) 3(3) 2(2)
Lags used for the Augmented Dickey-Fuller test of unit root:
GDP Growth FIN NF
Testing Level
Values B 3 2
Testing First
Differences 1 4 0
ALL Term Spread Inflation US GDP Growth
3 2 4 R
2 2 4 3
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Appendix E: Results from testing Hypothesis H1

Table E.1: Regression results from in-sample tgstn Hypothesis H1

Enclosed: k=1,2,3 denotes the forecast horizomartgrs. P-values that implicate significant caéfits are marked bold.

Data Set 1.
in-sample testing

Model 0

INTGE
k=1 0.4778
k=2 0.7094
k=3 0.8467
Model 1

FIN NF

GDP growth on 1 quarter horizon
Beta coefficient 0.0042 -2.9496
P-value 0.9980 0.0250
Adj. R? 0.4530 0.5366

GDP growth on 2 quarter horizon

Beta coefficient 0.8190 -0.8767
P-value 0.3960 0.4870
Adj. R? 0.7005 0.7057

GDP growth on 3 quarter horizon

Beta coefficient 0.0181 -1.0239
P-value 0.9740 0.0650
Adj. R? 0.8365 0.8669
Model 2
FIN NF

GDP growth on 1 quarter horizon

Beta coefficient -1.6846 -2.8508
P-value 0.2980 0.0210
Adj. R? 0.5274 0.6006

GDP growth on 2 quarter horizon

Beta coefficient 0.5936 -1.0103
P-value 0.5880 0.4850
Adj. R 0.746 0.7629

GDP growth on 3 quarter horizon

Data Set 2:
in-sample testing

Beta coefficient -0.4162 -1.7086
P-value 0.4720 0.0030
Adj. R? 0.8376 0.9168

Model O

k=1 0.4653

k=2 0.6970

k=3 0.8656

Model 1

FIN NF

GDP growth on 1 quarter horizon

Beta coefficient -0.5549 -0.2536
P-value 0.7030 0.0580
Adj. R? 0.4477 0.5007
GDP growth on 2 quarter horizon

Beta coefficient 0.7250 -1.2820
P-value 0.5320 0.2440
Adj. R? 0.6879 0.7378
GDP growth on 3 quarter horizon

Beta coefficient -0.0515 -0.7041
P-value 0.9190 0.1000
Adj. R? 0.8595 0.8685
Model 2

FIN NF

GDP growth on 1 quarter horizon

Beta coefficient -1.5166 -2.6877
P-value 0.3490 0.0450
Adj. R? 0.4629 0.5196
GDP growth on 2 quarter horizon

Beta coefficient 1.0634 -1.0834
P-value 0.4420 0.3520
Adj. R 0.6866 0.7525
GDP growth on 3 quarter horizon

Beta coefficient -0.2368 -0.8489
P-value 0.6250 0.0470
Adj. R? 0.8475 0.8607
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Appendix F: Results from testing Hypothesis H2

Table F.1: Regression results from in-sample tgsfion Hypothesis H2

Enclosed: k=1,2,3 denotes the forecast horizomartgrs. P-values that implicate significant caéfits are marked bold.

Data Set 1:
in-sample testing

Model O

Adj. R?
k=1 0.4778
k=2 0.7094
k=3 0.8467
Model 1

NF ALL
GDP growth on 1 quarter horizon
Beta coefficient -2.9496 -2.0704
P-value 0.0250 0.0910
Adj. R? 0.5366 0.4899
GDP growth on 2 quarter horizon
Beta coefficient -0.8767 -0.7140
P-value 0.4870 0.5770
Adj. R? 0.7057 0.6977
GDP growth on 3 quarter horizon
Beta coefficient -1.0239 -0.6764
P-value 0.0650 0.3410
Adj. R? 0.8669 0.8446
Model 2
NF ALL

GDP growth on 1 quarter horizon
Beta coefficient -2.8508 -1.8447
P-value 0.0210 0.1870
Adj. R? 0.6006 0.5429
GDP growth on 2 quarter horizon
Beta coefficient -1.0103 -0.7514
P-value 0.4850 0.5710
Adj. R? 0.7629 0.7494
GDP growth on 3 quarter horizon
Beta coefficient -1.7086 -0.9433
P-value 0.0030 0.1890
Adj. R? 0.9168 0.8524

Data Set 2:
in-sample testing

Model O
k=1 0.4653
k=2 0.6970
k=3 0.8656
Model 1

NF ALL
GDP growth on 2 quarter horizon
Beta coefficient -0.2536 -2.0856
P-value 0.0580 0.0840
Adj. R? 0.5007 0.4778
GDP growth on 2 quarter horizon
Beta coefficient -1.2820 -0.9708
P-value 0.2440 0.3290
Adj. R? 0.7378 0.6939
GDP growth on 2 quarter horizon
Beta coefficient -0.7041 -0.2127
P-value 0.1000 0.7010
Adj. R? 0.8685 0.86
Model 2

NF ALL
GDP growth on 2 quarter horizon
Beta coefficient -2.6877 -1.8824
P-value 0.0450 0.1840
Adj. R? 0.5196 0.4796
GDP growth on 2 quarter horizon
Beta coefficient -1.0834 -0.6831
P-value 0.3520 0.5790
Adj. R? 0.7525 0.7423
GDP growth on 2 quarter horizon
Beta coefficient -0.8489 -0.2619
P-value 0.0470 0.6490
Adj. R? 0.8607 0.8478
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Appendix G: Results from testing Hypothesis H3

Table G.1: Regression results from out-of-samdartg for Hypothesis H3
Enclosed: P-values that implicate significant coefhts are marked bold. The lower RMSE value oheammparison is
underlined. In case the lowest of the two RMSE v&giby a significant coefficient, it is market bjrame.

Data Set 1:
out-of-sample forecast in stable economic conditions

Data Set 2:
out-of-sample forecast in turbulent economic conditions

Model 1 Model 1
NF ALL NF ALL
GDP growth on 1 quarter horizon GDP growth on 1 quarter horizon
Pvae of the Beta 0.0250 0.0910 P-value of the Beta 0.0580 0.0840
oefficient Coefficient
RMSE 1.4332 1.3755 RMSE 2.9597 3.0772
GDP growth on 2 quarter horizon GDP growth on 2 quarter horizon
P-value of the Beta P-value of the Beta
Coefficient 0.4870 0.5770 Coefficient 0.2440 0.3290
RMSE 0.7101 0.7260 RMSE 2.2328 2.0742
GDP growth on 3 quarter horizon GDP growth on 3 quarter horizon
P-value of the Beta P-value of the Beta
Coefficient 0.0650 0.3410 Coefficient 0.1000 0.7010
RMSE 0.6492 0.6465 RMSE 1.3095 1.2664
Model 2 Model 2
NF ALL NF ALL
GDP growth on 1 quarter horizon GDP growth on 1 quarter horizon
Pvajue of the Beta 0.0210 0.1870 P-value of the Beta 0.0450 0.1840
oefficient Coefficient
RMSE 1.3979 1.3763 RMSE 2.6941 2.8444
GDP growth on 2 quarter horizon GDP growth on 2 quarter horizon
P-value of the Beta P-value of the Beta
Coefficient 0.4850 0.5710 Coefficient 0.3520 0.5790
RMSE 0.7973 0.8261 RMSE 2.4194 2.4134
GDP growth on 3 quarter horizon GDP growth on 3 quarter horizon
Prvajue of the Beta 0.0030 0.1890 P-value of the Beta 0.0470 0.6490
oefficient Coefficient
RMSE 0.7675 0.7046 RMSE 1.3169 1.2865

38



Appendix H: Results from testing the model robustness

Table H.1: Regression results from in-sample tgstom the model robustness

Enclosed: k=1,2,3 denotes the forecast horizomuartgrs. P-values that implicate significant caéfits are marked bald
Model 0

k=1 k=2 k=3
Adj. R? 0.4635 0.7636 0.8793
Model 1

FIN NF ALL
GDP growth on 1 quarter horizon
Beta coefficient -1.0540 -2.8674 -3.3446
P-value 0.2110 0.0000 0.0000
Adj. R? 0.4884 0.5679 0.5642

GDP growth on 2 quarter horizon

Beta coefficient 1.2298 2.2195 1.9908
P-value 0.2900 0.1800 0.2240
Adj. R? 0.7828 0.8066 0.7998

GDP growth on 3 quarter horizon

Beta coefficient 0.2729 -0.1405 0.3911
P-value 0.2690 0.7060 0.2000
Adj. R? 0.8817 0.8761 0.8824
Model 2
FIN NF ALL

GDP growth on 1 quarter horizon

Beta coefficient -2.0994 -3.3520 -3.0989
P-value 0.0430 0.0000 0.0040
Adj. R? 0.6403 0.6945 0.6811

GDP growth on 2 quarter horizon

Beta coefficient 0.5961 0.1257 1.2079
P-value 0.3120 0.1880 0.1820
Adj. R? 0.8465 0.8556 0.8558

GDP growth on 3 quarter horizon

Beta coefficient 0.2724 -0.4793 0.3675
P-value 0.1880 0.1100 0.1480
Adj. R? 0.8793 0.8781 0.8794
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