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1 Introduction

“(...) Critobulus: It must, | should think, be the business of
the good economist at any rate to manage his own une or
real estate well.

Socrates: And supposing another man’s house to be
entrusted to him, he would be able, if he chose, tmanage
it as skillfully as his own, would he not? (...) Than there is
no reason why a proficient in this art, even if heloes not
happen to possess wealth of his own, should not peid a
salary for managing a house, just as he might be mhfor
building one?

Critobulus: None at all: and a large salary he wou be
entitled to earn if, after paying the necessary exnses of
the estate entrusted to him, he can create a surmuto

improve the property (...)"
a discussion on the essentials of economy betwemsrtaies and Critobulus
from “The Economist (1),” The Works of Xenophon

1.1  Public-private partnerships in public policymaking

The above discussion introduces a relevant issue o
efficient public property management. The “man’si$®” as
set by Socrates, represents a public investmergraumo for
infrastructure and / or provision of public gootghis “man”,
the government, wishes to transfer specific acisiof typical
public procurement to a “good economist,” namelgriaate
actor, it can initiate a public-private partnershipPP)
program. In that case, even if the private actare® not
happen to possess wealth of his own,” he can “beised”
with developing a specific part of the infrastruetu or
supplying the public good and “being paid a salafgt
managing this “house.” This can take the form dhesi a
direct payment from the government, or a fee cldtgeend
users. The result will be a “surplus” that the ptes partner
will create, in order to improve this property.

There are numerous definitions of PPPs from differe
entities (OECD, 2008, IMF, 2004b, EIB, 2004 and dstat,
2004). The definition we select incorporates théeaf of



public exposure on the national accounts. In thigls we
define a public-private partnership as “a contracagreement
for a shift of the supply of a good or a service, tbe
construction of an infrastructure asset, from theegnment to
the private sector, where efficient risk allocatiamong the
partners, and transparent recording of all govenime
obligations, future and contingent, are of utmasgpartance.”
There are decisive features that characterize geqiras a
PPP. The private partner a) designs, builds, fiegnoperates
and manages a project; b) transfers the assettbdbk public
partner; and c) receives a stream of payments fthen
government or charges fees to end users. OtherfétRTats
include the purchase or lease of an existing gawent asset
by a private actor, with or without the obligatitmtransfer it
back to the public actor.

Market failures that may arise during the produtid
a public good, leave space for the realization #PP
initiatives. The production of public goods by tpevate
sector serves various objectives, such as finandiscpl
deficits, easing government debt, attracting fareignd
domestic investment, liberalizing and deregulatitayget
sectors and improving corporate effectiveness (Meggm and
Netter, 2001). PPPs nowadays exist in many advaaoed
developing countries as a tool to better manageligub
activities. They are widely implemented in variosectors,
such as energy (electricity, gas), water and seayeera
telecommunications, education, health and most comhym
transportation infrastructure (airports, seapadagds, bridges,
rail etc.).

PPPs can impose important future cost on the
government, which in turn create obligations simitapublic
debt obligations for financing infrastructure intraent. It
may be that governments use PPPs to reduce thegntu
spending, and transfer present cost to the futteatiog an
immediate fiscal impact. Apart from that, governinen
guarantees, typical in PPP contracts, legally bitg
government to accept an obligation should spedifittire
events occur (such as defaults). These guaranteetditate



explicit contingent liabilities, which must be vahl
guantified and disclosed within an appropriatedismontext.

If a substantial amount of such exposures is teared to the
public sector off-budget, this can create a falistupe of the
country’s fiscal profile. Respectively, the riskatharises from
PPPs, and more specifically one that is generated v
government guarantees, must be transparently vatuede
framework of the national accounts, to estimate dcwual
level of public debt. This valuation is imperatilmth from a
financial (investment in a government bond) and a
macroeconomic (inclusion of contingent liabilities the
national accounts) perspective. In this study, Wweeove both
viewpoints assessing the direct and contingent R&Rcash
flows.

Clearly, there is a link between public contingent
liabilities and banks’ off-balance sheet operatiofise rapid
growth of banks’ off-balance sheet exposures issti@d
among the main reasons for credit crises, and rendsk
management as a difficult and complicated assedsiRenent
crisis episodes have clarified the need for th&usion of off-
balance sheet and on-balance sheet risk in thealbwesk
profile of private and public entities. The PP ttisat sources
from the private partner’s probability of defaudt similar to
the credit risk that is involved in a bank’s offidace
transaction. For example, government PPP guaranteede
regarded as direct credit subsidies, since thepe#tive risk is
considered similar to an on-balance sheet exposune
equivalent to the risk of a state loan or a bortus Ts the first
indication for the link between PPPs and government
interventions as crises remedies. These actionbeartearly
considered as PPPs, because they reflect direttepstnips
between a public (government) and a private (bauakjner.
The recent crisis, initiated in the second hal2007, and its
relevant responses serve as a solid policy examoplsuch
types of partnerships.



1.2  Main research questions

As described in the previous paragraph, this study
covers two main issues with one common determiniduet:
contingencies in the form of public sector exposu(tor
example, guarantees). We discuss two aspects oarjeas,
being guarantees as a common element in PPP dshiaac
guarantees as a major crisis remédyur main “problem”
concerns the valuation of the public exposures Huairce,
either from pure PPPs or from government intereers to
re-stabilize the financial system following a csisifrhe two
principle research questions are:

Question 1: Under what conditions should
governments engage in alternative types of PPRsder to
minimize the net negative effects on national dielat national
accounts framework, arising from direct PPPs amdirtipact
of government guarantees arising from such PPRsgtanto
account risk pricing.

Question 2: Realizing PPPs as a policy tool in a
banking crisis incident, what are: a) the effectstluese
partnerships on sectoral balance sheets, b) thec bas
determinants of the governmental decisions to vetss
during and after the crisis and c) the most efficie
interventions in terms of total public exposure aedtrality?

1.3  Public-private partnerships and crisis remedies: tle
connection
The private sector participates in public actiatie
numerous ways. The modirect paths for private interference
are via privatization scheméssubcontracting and public-

! In case the remedy incorporates a public-privargnership, that between
the government and a bank.

2 According to Megginson and Netter (2001), over tiikon US dollars
worth of State-Owned Enterprises (SOEs) had be&hlsogovernments
to private economic agents worldwide by the entheflast century.



private partnership$.The main goal of these public-private
activities is to produce a public good or service.

There are alsandirect channels for private actors to
participate in state motion. A significant and (as) up-to-
date interaction between public and private emstitiecurs
when dealing with financial crises. “Financial esscan be
damaging and contagious, prompting calls for swifticy
responses.” (Laeven and Valencia, 2008). But thedey
responses require collaboration and consensus éetiee
private (banking) sector and the public sector mormractual
basis. They constitute, in essence, a PPP. Folipwvtine
definition that we give on PPPs, the governmentraatually
assigns the private partner to supply a good opuitd an
asset. Even if the “product” or the “asset” is nblious at
first sight in the case of government interventjotiere are
clear indications that the latter constitutes a ilaim
partnership. The government has to act bilateradiyh the
banks as private actors, with a specific partnergroduct:
the restoration, re-stabilization and “reconstaucti of the
financial system on an international basis. Theegowment
interventions via the banking system to restorefidence in
the financial sector can be considered a PPP (iottigEince
this contains many projects that incorporate catii
agreements between governments and the privatersect
(banks)?

This link is the prime interest of the present gtuthe
channels through which PPPs on the one hamil crises
remedies schemes on the other Kaaffect the national

® We need to clarify that we do not consider thaP®Result from
privatization. On the contrary, in the contextuablgsis further on, we
clearly distinguish between the two.

* In this occasion, we acknowledge that the pasitiiés of the banking
sector can be multifaceted to the analysis becthsenain service that
banks provide concerns an immaterial product: a-fuakttioning non-
disrupted payments system. However, the signifieamicthis product to
other sectors of the economy and its inelasticat@@mand can render it
as a public good.

® Chapters two and three.

® Chapters four, five and six.



accounts and the fiscal sustainability are studiedthe

analysis that follows. We attempt to approach the t
different subjects on common ground. The commoeregice
points that concern PPPs and crises remedies are:

a) government guarantees as an element in PPP
contracts and in asset and liability managemensiscri
measures;

b) the (potential) fiscal costs and government letidg
constraints as a main determinant in both actions;

c) the common accounting approach to assess direct
and indirect effects of PPPs and interventions; and

d) the similar valuation techniques (such as option
pricing) to evaluate (mainly) the contingenciest thiase from
such joint contracts.

In this section we elaborate on how partnershipisvdsen
banks and governments for policy interventions #&fPs
share various mutual features.

1.3.1 Budget affordability and value for money

Affordability refers to a specific project fallingithin
the intertemporal budget constraint of the govermn(@ECD,
2002). In principle, when implementing a projeetptreverse
flows may exist: revenue inflows and capital oukito
Respectively, there is a positive net worth for goeernment
in the case when there is a surplus and a negaivevorth in
the case of a deficit. For a PPP, these flows aally
straightforward, as we discuss in chapter threewéver,
when implementing a government intervention to l&cik
crisis, the potential benefits are indirect in mafuvhile the
fiscal costs are more observable. Both policiegeslaavery
decisive common feature, being the fact that sicpmit
determinants of PPPs and crisis remedies constibiite
balance sheet activities. Therefore, the PPP impacthe
national accounts and the inclusion of the projeithin the
government budget constraint should be cautioustessed.
For example, government guarantees that are usedRs and
in government interventions cannot be reflecteddlly in the
government balance due to their off-balance shedtre



(IMF, 2004b). Respectively, the contingent obligat that
arise from these guarantees are not evaluated when
affordability of the project within the governmebudget
constraint is assessed.

A project can be considered efficient for the
government if it increases the value for money carag to
other alternatives (OECD, 2002). In our case, PRRs
acceptable within the government budget if theilugafor
money exceeds the value for money of the same qiroje
should this be realized by typical public procuremerhe
same approach for government interventions duriiggs is
useful in terms of the necessity and magnitude of
interventions. In the G20 dataset that we use fsessing
these measures, we observe that not all countilesved the
same path of intervening measures. While some geant
chose not to intervene, we also indicate differeotintry-
specific approaches and alternative interventidhgese policy
decisions are driven, among others, by their gavents’
prospective efficiency and value-for-money evaluadi of the
interventions. The two basic areas to compareeriatier case
are the fiscal costs of each intervention and domemic costs
of the negative externalities of the crisis.

1.3.2 The public risk exposure and the inelasticity afigb
demand

PPPs and government interventions to restore the
financial sector both incorporate specific prouwsicfor risk
taking from the government. In chapter two, we wiizdlly
categorize the different types of PPP risk thatghblic and
the private sector assume, and we derive the atieenrisks
that emerge from different government interventiofife also
emphasize the importance of the proper risk allonaamong
parties, and the necessity that the governmentmassuisk
will be manageable. In other words, the governnsdmduld
only bear the risk if the following conditions amget: a) the
government is in a better position to manage thek ri
compared to the private partner (PPP contractdraok) and
b) the government can deal with the risk at miniroast



(OECD, 2008). Risk allocation and risk transfer viery
important when implementing a PPP, while the ovVeral
government risk exposure is crucial when realizoresis
remedies. In any case, for both activities, theppraanalysis
of the risk that the public sector assumes, canssta mutual
and decisive element.

Risk is defined as the measurable probability that
actual outcome will deviate from the expected oniteoTwo
subcategories of risk can be identified: individp@ject risk
and market risk. The former, referring to eithesiagle PPP
project or a specific intervention seen as a ptojec a
portfolio of projects), follows the Modigliani M@ theorem
(Modigliani and Miller, 1958) that develops the ttap
structure irrelevance principle. One of their mémdings is
that the cost of capital depends only on the ol/praject risk.
With perfect markets, there is no reason for theegument to
assume this risk. However, with imperfect marketse
government should be in a better position to marhigerisk,
since it can be spread over taxpayers’ contribstiparrow
and Lind, 1970). Apart from individual project riskhe
government faces market risk as well. This sourtem
variability of financial market determinants, suab interest
rates, and from macroeconomic shocks. These shaiks
assessed as the main unknown factor that differtestithe
market and the historical value of a bank’s assetshapter
five. In most cases, the individual project riskdigersifiable
across a large number of public projects, only wapg the
variation of single projects. However, market risknnot be
diversified, neither when implementing a PPP, ndrew
intervening to heal the financial sector. This tsywihe pricing
of this type of risk is significant in both casexlat represents
a focus point throughout our analysis.

Efficiency and performance of a PPP service, or a
government intervention, also depend on the findpat that
is delivered. Some public goods are described aslgwith
inelastic social demand. In other words, the dejivef the
specific product is so important to the public rett that the
government cannot risk non-delivery. Furthermoheud the



private actor (either the partner in the PPP orlihek) be
aware of this inelasticity, then the governmentasced to
assume more risk, or bail-out the project. It fac that many
PPP products are characterized with highly inedastcial
demand (OECD, 2008), as is the social demand ®redhcue
of the financial system. This inelasticity createsral hazard
on the private sector’s side. If the private partmea PPP
knows that the government has to deliver the prpdudoes
not “care” so much about the realization of thejgub In
addition, systemically important financial instituts, certain
that the government will bail them out, also digptaduced
interests to comply with their obligations. This mralohazard
may constitute risk allocation as highly inefficien

1.3.3 Public-private partnership guarantees and asset and
liability crisis management

A government guarantee legally binds a government t
accept an obligation should a specific event ocd@F,
2001). Government obligations, depending on differe
degrees of uncertainty can take various fofi@siarantees are
categorized as contingencies with the least céytaamong
the above liabilities (Stickney and Weil, 2000). eTh
uncertainty, on the government's side, to assume th
obligation lagging behind the guarantee, raisesuerss
concerning the accounting and statistical treatnaemd the
fiscal transparency of the guarantee. Furthermioris, very
difficult to evaluate the effectiveness of a guaeanscheme
and to compare it with other alternatives. A gutgarcould be
used for other reasons rather than efficiency, sash
bypassing budgetary constraints and moving potentia
government obligations off-budget.

These guarantees are directly linked to the goventm
risk exposure since they are intended to reducditiaacial
costs of individual project risks, should they nnizieze.
Guarantees appear in PPP contractual agreemetits form

" Such as debt instruments, un-invoiced accountalpaypension, social
security or other insurance schemes, operatingeseawarranties and
indemnities, assistance to public enterprises nowa others (IMF, 2001).



of either explicit revenue, demand guarantees wantial
guaranteed. As far as crisis remedies are concerned, asset
management - among others - features guarantedsttoe
losses from “bad” assets, while liabilities managatirefers
mainly to deposit and debt guarantees. The link is
straightforward. In both cases, guarantees coteteguplicit
contingent liabilities of the government, shouldyttbe called.
Even if they do not appear on the government’'srusasheet
but only as a memorandum item (IMF, 2001), theystitute a
substantial obligation from the public side, if tR@P private
partner on the one part or the bank on the othefguits and
the guarantee is triggered.

Another common feature is the control and budgeting
of guarantees. Specific thresholds of maximum eiggosures
on a budget constraint must be set, while entthes benefit
from guarantees (such as PPP private partners and
systemically significant financial institutions) ght to be
financially and managerially monitored. Should the
government consider implementing a PPP or a crisis
intervention program, it must accentuate the fuaass of the
relevant guarantees on its budget. Reasonable dangpaf
these guarantees, not as additional funds but ntikee
appropriations for expected lifetime guarantee s;0sian
provide a more consistent budgetary image. We value
guarantee provisions for both PPPs and crisis viatgions,
with common accounting and finance methodology.

The contingent nature of guarantees makes their
accounting and valuation a difficult and challerggtask. This
is because the guarantee is accounted for in thienah
accounts only when it is called (Navarro, 2005). Wfgue
that, in order to properly address the fiscal ctbodiof a
country, the potential cost of government guaranteest be
considered. We introduce credit default swap vadnato
compute a total value of a PPP guarantee at afwpanie
(chapter three), while we use accrual accountingee the

8 Financial guarantees incorporate debt guarant¢es @overnment
appears as a guarantor for the debt of the PPRtms) or interest rate
and inflation guarantees (IMF, 2001).
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effect on the national and banking sectors’ extdnoi@lance
sheets, when implementing a guarantee scheme asia c
intervention (chapter five). Thus, we approach bathions
using prominent finance and accounting principl&sce
guarantees are formally recognized as liabilitiesatng a
provision only when they are called, they cannoabeounted
for immediately. However, evaluating these liak@bt using
derivative valuation techniques, allows us to cotapthe
contingent amount and to recognize this obligatem a
financial derivative. The latter is in line withelgovernment
finance statistics manual (IMF, 2001), where a icmg@nt
obligation is treated as a liability only in theseawhen the
contingent contract relates to a financial arrangeinthat can
be substantially valued. Thus, policymakers carsician the
different scenarios of alternative levels of maxmyublic
risk exposure from guarantees, when assessing | fisca
perspectives.

1.4 Contribution

1.4.1 Evaluating government contingencies in public-ptéva
partnerships

Chapters two and three discuss various aspects of
public-private partnerships with a main focus omtoggent
obligations that arise from such partnerships, thedeffect of
the obligations on the national accounts. Thera growing
literature that links PPPs and subjects, such ssalfirisk,
contingent commitments, accounting treatment, flagson
of the PPP asset and macroeconomic effects. Wergrédss
literature in chapter two and extend it by furtliscussing
issues of optimal risk allocation, demand risk, pefition and
externalities. We also categorize different PPPesss and
the risk that arises from these contracts. Our roairiribution
to the literature is the introduction of argumeatsthe short
and long term direct impact of PPPs on governmeuigét,
public debt and fiscal sustainability. This effast directly
linked to government risk in the form of continges; such

11



as guarantees, compelling the government to readize
obligation if a specific event occurs.

Following the literature review, it is obvious thie
key determinants in this process to follow up am the net
contingent flows that arise from relevant committseof the
PPP project. These contingencies have to be phesiakied
and disclosed. Therefore we introduce in chapteeetha
scenario-based model to evaluate the effect of such
commitments, namely guarantees. Using the ChileBR P
program as unit of analysis, we propose a four&ien
valuation approach that captures the PPP effeitteimational
accounts, focusing on government balance and pudielit’?
Another important input of chapter three is thempeint of a
government bond as a call option and the guaraafteet on
that investment. We assess more accurately theapildfp of
default of the government, which primarily deterssnthe
investor’s decision as the equity holder.

1.4.2 Assessing government decisions and commitments as
focused interventions

The linkage between the PPP off-balance sheet
exposures and the credit crisis, as discussed qudyi is
straightforward. The U.S. subprime mortgage mackisis in
the second half of 2007 constituted the raisonrel’@f the
global credit crunch. The mutation to other secteush as the
non-financial, the public and the external sectmgcame a
serious concern and constituted a dangerous liarsanany
countries. Following this turmoil, there were imnagd but
also longer term responses by local governments and
international organizations, to deal with systembalances,
and provide solutions, mainly in terms of liquidignd
solvency. These government interventions constaulRPP in

® In the first two scenarios we compare the typjaailic investment to the
PPP case. In the other two scenarios we recommeealit clefault swap

(CDS) valuation to calculate the mid-market CDSesgrwhich depicts the
value of the commitment, both excluding (third soém) and including

(fourth scenario) counterparty default.
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the banking sector, which results in a specificdpat: the
restoration of the financial system.

Chapters four, five and six discuss crisis intet\ers
that were implemented in order to overcome the tnega
effects of the crisis in the banking system. Theinma
contribution of chapter four is that through a sienpalance
sheet approach, we introduce a straightforwardgoaization
of government interventions, as asset, liabilittesl equity
management. We argue on the specific aims and ofskach
of the above groups and we conclude by proposiegrbst
efficient intervention in terms of the restoratiohtrust in the
banking system.

Chapter five introduces the balance sheet apprtach
government interventions. While previous literat(i®nohan
and Klingebiel, 2003, Laeven and Valencia, 2008,F|M
2009b, IMF, 2009d, IMF, 2009e) mainly focused ore th
classification and the fiscal costs of crisis rerasd we
observe the balance sheet effect of each grougrokdies
separately, using two sectoral balance sheets,frone the
public and one from the banking sector. We folltvéx post
effect of each measure or a combination of measanes
assess their neutrality and level of influence,ténms of
balance sheet totals and capital requirements. Wt af
analysis, we use actual averages of fiscal commitsnEom
the G20 governments. Another contribution of thapthr is
the isolation of the macroeconomic shock (Dewatripand
Tirole, 1993) as the unknown factor that makesveation
of distressed bank assets and the estimation ofaive of the
bank as a firm, both very difficult tasks. Thisgéther with
the discussion on methods for guarantee valuagals us to
novel arguments on the most efficient and transpacasis
intervention that can be applied. Thus, having wised the
balance sheet effect and the off-balance sheetenafueach
group of remedies, we are in a position to extemdstudy to
a decision choice analysis in chapter six.

In chapter six we unlock the decision box of a
government policy action against the criggx ante by
identifying its most significant determinants. Tigshe prime
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contribution of the chapter, since previous literat has
assessed the consequences and the potential oddterefits
of previous crisis episodes, leaving a gap in teeecion of
the variables that affect the governmental deciston
intervene. We use the G20 dataset which capturest,as
liabilities and / or equity management decisiong propose a
three-step process than includes the calculatignarfditional
and unconditional) probabilities, and measures dfiect of
relevant control variables. During the first stege observe
how specific variables influence the decision ofgmments
to implement an intervention. Then, given a cnsgasure, we
analyze the governmental decision to implement haarot
measure and, finally, we indicate an auxiliary inéation,
given that the government has already implemented t
interventions. Thus, we cover all possible combomet of
policy decisions that can be applied.

Chapter seven contains a summary and conclusion,
based on the above indicated pieces of analysis.
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2 Public-private partnerships, the government
budget and risk implications

2.1 Introduction

In this chapter, we start by describing PPP schemes
and the numerous risks that arise from these auistraVe
also present previous work that has been done sk ri
allocation and risk transfer issues between thdipalnd the
private partner(s) in a PPP contract. The main arebe
guestion that we address in this chapter is twofBldst, we
review the direct impact of PPPs on the governnhieniget
and the public debt. Second, we discuss the lomg t@pact
of PPPs on fiscal sustainability, taking into acuduture PPP
payments and contingent obligations. These obbgati
constitute, in essence, guarantee provisions utiterPPP
contract.

The framework introduced in this chapter, will lsed
in the two subsequent chapters, where we present a
guantitative analysis of PPPs. The remainder af ¢thapter is
set up as follows. First, in section 2.2 we disdlesexisting
literature on PPPs. Next, in section 2.3 we setsthhge by
formally defining what constitutes a PPP. In setth4, we
review the link between PPPs and the (sustainglwfitthe)
government budget. The role of risk allocation tiusture of
the PPP is discussed in section 2.5. In Sectioom&&onsider
the role of government guarantees as contingdititias.

2.2  Literature linkages

The literature concerning the fiscal consideratiohs
public-private partnerships, although growing, tdl $n its
infancy, since PPPs have only recently emergedatjioland
their reporting and accounting treatment is yetissue of
international debate. However, important studidsterainly
from IMF staff, who are leading the way in the diel

2.2.1 The IMF on fiscal risk and government guarantees

The Fiscal Affairs Department of the IMF, in
consultation with other IMF departments, the Wdskhk and
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the Inter-American Development Bank, has publishegries
of board papers on PPPs and their relation tolfsaiécy and
risks, government guarantees and public investn@né of
these papers (IMF, 2004b), consists of an ovessléssment
of PPPs, defining them, connecting them to riskdfer and
pinpointing the absence of standardized fiscal aicttog and
reporting guidelines. Its authors conclude that aatigular
concern of using PPPs is to bypass spending cenanod
move public investment off-budget, making the natio
accounts to appear improved and the fiscal burdemem
sustainable. However, they emphasize that if theegonent
still bears most of the risk of the investmentnti¥Ps are not
necessarily more efficient than public investment a&he
supply of the good from the government. Finallyeyth
mention that even if there is a straightforward wayreport
PPPs, the accounting of PPPs that involve limitgdtransfer
to the private sector remains complex.

An IMF broad paper (IMF, 2005a) covers the fiscal
risk in a framework of government guarantees, nanyhich
arise from PPP agreements. The main observatiahais
since such guarantees are assumed to be contirggalities,
they should be transparently reported, accuratalyed and
comprehensively disclosed. It is also stressed uhaértainty
created by government guarantees, any complicaasiue,
should definitely be considered when assessing debt
sustainability. A similar paper on public investrhand fiscal
policy (IMF, 2004a), refers to PPPs as a methagverse the
declining trend of public investment. It discussles lessons
gained from the PPP experience, underlining thadytafrom
potential efficiency gains, PPPs can also involgnicant
costs and risks for the government in the long-Rinally, the
imperative need for an internationally acceptedoanting
treatment and disclosure of PPPs is also accedtuatsecent
board paper reviews policy lessons from a grougigifit pilot
country studies, including issues related to fisogllications
of PPPs (IMF, 2005b). It infers that PPPs offeriteta means
to increase infrastructure investment, provided thay are
suitably designed. However, they stress that PREsna
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panacea, and that they should be driven by incdease
efficiency and not by incentives to move expendituff-
budget.

A group of IMF staff led by Richard Hemming
(2006) studied PPPs in the framework of government
guarantees and fiscal risk. Their introductory redmia that
PPPs offer benefits similar to those of the safegwernment
assets to the private sector, and recently, theg baen more
commonly used than conventional privatization sobgem
Comments on the possible use of PPPs to move goesitn
expenditure off-budget, expand the work of the IMF.
Additionally, the authors underline that their aseting
methodology is not internationally broadened andt th
significant amount of risk should be transferredhe private
sector. They, then, refer to government guaranteethe
framework of PPPs, and their treatment in the natio
accounts; if such guarantees are used to securateri
financing, they can expose the government to censide
risk, since they give rise to explicit contingeiabilities. They
also focus on the appropriate debt sustainabilfgpr@ach,
addressing the uncertainty created by guarantadgraposes
two equivalent methods to achieve sustainable d&bally,
they suggest measures to minimize the fiscal redoeiated
with PPPs.

2.2.2 Macroeconomic and accounting viewpoints

Other studies look at the macroeconomic and fiscal
implications of PPPs. A decision by Eurostat (208decifies
the PPP impact on government deficit/surplus. finés three
main categories of “generic” risk (construction,agability
and demand risk) and clarifies the cases whendkergment
is assumed to bear most of each risk. If theretisng
evidence that the government bears most of therBRPthen
the asset is classified as a governmental assit ipalance
sheet. Fourie and Burger (2001) define PPPs and rikks
and assess the fiscal implications of PPPs from an
accountant’s perspective. They reject the ideg #iate the
private partner takes on the initial capital expemd,
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government spending is reduced. They assume tHas BFRe
merely a different kind of arrangement from a pabli
investment financed by taxes or government borrgwirhey
also examine the effect of PPPs on fiscal indicaguch as
budgetary balances, taxes and user charges arateisble
importance of the treatment of depreciation of RPi3Bets.
They conclude that the fiscal implications haveb® well
understood, especially with reference to the veng) or even
unlimited lives of public assets. These assetsdepeciated
by private operators, who have a tax incentivertiong the
depreciation of the PPP asset.

Dewatripont and Legros (2005) emphasize two aspects
of PPP schemes: firstly, the costs associatedtivgtthoice of
PPP investment and contracts are internalized déyé#ntners,
and secondly, there are underlying costs of conmge®PP
agreements, which can equilibrate traditional publi
procurement cost overruns. They deduce that, dgpoart the
endogenous uncertainty arising from PPPs, exogenous
uncertainty should be accredited, in terms of gsaxternal
finance to transfer financial risk to third parti&adka (2006),
giving a public economics’ perspective, agrees BfaPs can
be considered as a tool to evade expenditure deraral hide
budget deficits, since the public investment casgread over
future budget years. “But there is nothing inherenfPPPs
that leads inevitably to fiscal laxity and imprudeh (Sadka,
2006, page 25). He concludes by highlighting thpdrtance
of the transparent accounting and evaluation aj@lernment
liabilities. Navarro (2005) provides guidance omtto record
PPPs in the national accounts according to the Gowent
Finance Statistics Manual (GFSM). He deduces #iate the
government is a purchaser of the PPP product deheer of
a substantial amount of risk, the national accaustahould
record the acquisition of PPP assets and recoduiaee PPP
payments as actual liabilities. Engel et al. (2008&ing an
optimal risk-sharing contract approach, raise thsue of
whether PPPs should be considered as temporarmtiggation
or as another option to procure public services &ahthors
conclude that - from a government’s budget risKifge PPPs
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are closer to public procurement and that they lshde
treated akin to public projects.

2.2.3 Contract theory, syndicated lending and the public-
private partnership link

As aforementioned, PPPs differ from privatization
schemes. A fundamental distinction is the level of
accountability for the delivery of the PPP prodactservice.
While the private actor is solely responsible ia tase of pure
privatization, in the PPP case the final respotigibiemains
with the public partner. Responsibility and accaibitty of
PPP contracts are assessed with contract thedtytia main
objective being the design of an optimal contrakatt
minimizes adverse selection and moral hazard.

There is a growing literature (Bolton and Dewatrnipo
2005, Dewatripont and Legros, 2005, Hart, 2002 ol&ijr
1999, Salanie, 1997) that deals with contract thésome of
which incorporates PPP specifics as well) and esipba
various aspects of incomplete contracting. The rtheaf
incomplete contracts describes how particular eambbal
clauses can deal with information asymmetries amgsing
parts of the contract or unanticipated contracpngpabilities
ex post Such contracts are directly linked with the existe
of transaction costs. Our main argument is that fiecisive
features of PPP contracts can attribute to incomple
contracting: a) the contingent public-side liaekt b) the
issue of risk allocation, c) the nature of the RiP&lect as a
hybrid “entrepreneurial” scheme, which lies betwetre
private and the public sector, and d) the typicalgtterm
format of PPP project duration (usually more th@ry@ars).

The long-term lifespan of the contract also incesas
the probability of unforeseen events to occur, mahwhich
can be actually unobtrusive. Bolton and Dewatrip@2@05)
verify that most long-term contracts (typically PpPare
highly incomplete, since it is impossible to comsidall
potential events (including public sector contingen)
through the duration of the project. Finally, theger risk
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allocation and management is found to be a decfeateire in
a PPP project and an issue of contract negotiaticante

Apart from contract theory, syndicated lending skar
specific common features with PPP financing. White
market of syndicated lending has significantly gnoww size,
syndicated loans constitute a hybrid of private padlic debt
(Dennis and Mullineaux, 2000). This exact hybrid
public/private format is similar to the PPP finamgischeme
and more specifically to the special purpose veki¢SPVs)
that are created to this effect. Sufi (2007), is paper on
information asymmetries of syndicated lending, adteat if
borrowers seek intense monitoring, “the lead aramdgtempts
to guarantee diligence in investigation and momgprby
increasing their risk exposure to the loan” (Sab07, page
37). Credit monitoring is a very important aspeot the
financing of the PPP project via an SPV as wellilevhublic
PPP guarantees are the most significant indicatocredit
risk. Further research on syndicated lending (Bolend
Scharfstein, 1996 and Lee and Mullineaux, 2004)o als
emphasizes on the importance of renegotiation aebt d
restructuring (which is a typical feature of loregrh PPP
contracts) and its relationship with the numbefteoiders and
limited information.

In parts to follow, we expand, in detail, on risk
analysis. In any case, the complexity and variatiornthe
methods of risk allocation among contractors, iases the
transaction costs for all the phases of the PPfegrftender
and implementation) and results in a greater numidfer
incomplete contracts.

2.3 Public-private partnerships

2.3.1 Public-private partnership definitions

Public-private partnerships are set between toawdit
public procurement and full privatization schemidswever,
there does not seem to be a single definition dP$Fhe
reasons for this are the wide range of PPP projdutsgap
between typical public investment and privatizateomd the
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variation of asset ownership and capital expenelitaroving
from management contracts - that minimize privat@ership

- to full scale PPP schemes with possibilities sded transfer
to the state. The OECD defines PPPs as “an agréemen
between the government and one or more privatengart
according to which the private partners deliver $ieevice in
such manner that the service delivery objectives thof
government are aligned with the profit objectivek the
private partner...” (OECD, 2008, page 21). Accordiaghe
IMF, “PPPs refer to arrangements where the priagetor
supplies infrastructure assets and services tlaalitionally
have been provided by the government” (IMF, 20@é&ge 4).

A broader definition is given by the European Iriuent
Bank: “[A] generic term for the relationships forchbetween
the private sector and public bodies with the aih o
introducing private sector resources and/or exgerith order
to help provide or deliver public sector assets aerices”
(EIB, 2004, page 2). An even more general definii®given
by the European Commission, for whom the term seter
“forms of cooperation between public authoritiesd aine
world of business, which aim to ensure the finding,
construction, renovation, management and maintenahan
infrastructure of the provision of a service” (Estat, 2004,
page 1).

For the purpose of this thesis, we define a public-
private partnership as a contractual agreemerd &bift of the
supply of a good or a service, or the constructinan
infrastructure asset, from the government to tlape sector,
where efficient risk allocation among the partneaad
transparent recording of all government future aontingent
obligations are of utmost importance.

There are specific characteristics that constdéuRPP.
The private partner designs, builds, finances, atpsrand/or
manages the project, while prior public procurement
procedures decreed that it was involved only imegitthe
construction, or the operation of the asset, oy gmbvided
financing to the project. The private partners nez@ stream
of payments from government appointed bodies orgeha
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fee to the end users of the service. On the othedhthe
government agrees upon the quantity and qualitythef
product or service of the PPP project. In the cadesre the
government is responsible for payments to the peipartner,
these may depend on and/or be connected to its |z
with the contractual obligations and the timelyiksly of the
predetermined quality and quantity. A typical tomlorganize
the private partners of a PPP contract is a spguigbose
vehicle (SPV), which is a consortium of financiastitutions
and companies responsible for all the activitieat thre
foreseen in the agreement, including the coordnatof
financing and service delivery. A graphic repreagah of our
definition of a PPP is shown in figure 2.1.

Figure 2.1: A definition for Public-Private Partnerships

Source: OECD, 2008.

A frequent confusion in the literature regarding
definitions is that between a concession and a BR®
whether the first constitutes the second. For examihe
World Bank includes concessions in its PPP datakthses,
there can be an overlap of definitions. Concessants PPPs
have many common features, in that both “use” theate
partner to improve efficiency and to manage better
infrastructure investment and services deliveryeyralso both
implement the risk transfer to the private partagrthe basic
feature for these goals, since they involve theratpm,
maintenance and financing of the project from thabe
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partner(s). In some of the PPPs, another commatorfas
that, after the end of the project, the assetissfierred back to
the government.

This raises the question as to what could actually
distinguish PPPs and concessions. Even though regthire
adequate risk transfer to the private partner,l¢kel of risk
transfer is substantially higher towards the cosicesire than
the private partner in the PPP. This is the balsaracteristic
that differentiates the two schemes. Furthermdmneret are
other contractual technicalities that could distiist
concessions and PPPs. Concessions usually dependthup
relevant payments from the end users for the ntgjofi the
income; these user charges do not usually takeaitme of
government payments. Either could be the case faPR. In
some occasions, it is the concessionaire that nearetuired
to pay the concession-granting authority for thghtito
operate and utilize the asset. Finally, in all @ssion
contracts, the asset - that is transferred to theermpment at
the end of the concession period - remains legapeaty of
the government, even though the private partnerogmmnate,
manage and maintain it (while generating incomenfrine
asset). This settles the fiscal and accountingnreat of the
concession contracts, while for the PPPs, a prapesunting
management in the national accounts on an intemaltbasis
still remains a complex and difficult challenge.

2.3.2 Public-private partnership schemes

A PPP can take various forms, in terms of how the
investment project is designed and applied (IMR42):
Group A: The basic format of a PPP is a DBFO scheme,
where the private actor designs, builds, financesaperates a
project and then delivers the service either diyetd the
government or indirectly to end users. The priyadetner is
not obliged to transfer the asset back to the guowent.
DBFOs can have variations such as DBOs (desigrd,bui
operate), BOOs (build, own, operate), BMOs (buiidintain
own), BDOs (build, develop, operate) and DCMFs igtes
construct, manage, finance).
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Group B: A second general scheme includes the purchase or
lease of an existing government asset by a priaeter, who

then manages, operates and

upgrades it, withowtigation

to transfer it back to the government. The basfteince
from group A is that, in this case, the privatetpar buys or
leases an existing infrastructure asset from tHaipsector.
This can take the form of a BBO (buy, build, opeyatan
LOO (lease, own, operate), an LDO (lease, devealpprate)
or a WAA (wrap-around additiort}.

Group C:Lastly, the private partner(s) can design, buddse,
operate and manage the government asset and #mesfetr it

back to the government at the

end of the concegmadnd, or

at some other time predetermined by the contrad;is the

basic variation from the two

other groups. The ntibdaan

again take several schemes such as, BOT (buildratgpe

transfer), BOOT (build, own,

rent, own, transfer), BLOT (

BTO (build, transfer, operate
PPP schemes.

operate, transfer),@R(build,
build, lease, operatansfer),
). Figure 2.2 showes different

Figure 2.2: Forms of Public-Private Partnerships

PPP Group

Aims

DBO (design, build, operate)

BOO (build, own, operate)

Group A: DBFO schemes, the private acto
designs, builds, finances and operates an a

BMO (build, maintain, own)

ESat

a2y

BDO (build, develop, operate)

DCMFs (design, construct, manage, finang

Group B: purchase or lease of an existing
government asset by the private partner wh
manages, operates and upgrades it without
obligation to transfer it back to the governme

BBO (buy, build, operate)

0 LOO (lease, own, operate)

the LDO (lease, develop, operate)

nt WAA (wrap-around addition)

Group C: private partner designs, builds,

leases, operates and manages the asset angl then BROT (build, rent, own, transfer)

transfers it back to the government

BOT (build, operate, transfer)

BOOT (build, own, operate, transfer)

BLOT (build, lease, operate, transfer)

BTO (build, transfer, operate)

Source: OECD, 2008.

9 In this case the government owns a facility whishdeemed to be

expanded by the private actor who

also operatefatildy.
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Each element of a project (building, leasing, opega
etc.) contains risk. Hence, one way to further abta@rize the
different groups of PPPs is by considering thesrisk each
type of PPP.

2.4  Public-private partnerships and the government

budget

A public-private partnership initiative imposes a
different approach, compared with the case when the
government itself invests in producing a good eeevice, and
finances this investment through government reveisueh as
taxation, or via government borrowing. The direapact on
the government’s budget (its revenues, its experelitand its
debt) affects many important fiscal policy decisioifhe two
most important factors reflecting this effect akee ttime
horizon and the classification of the PPP projectegher
government expenditure or public investment.

2.4.1 Typical public investment versus a public-private
partnership

In general, affordability of a public investmenbjact
concerns the inclusion of this project within tidertemporal
governmental budget constraint. For traditional ljub
investment schemes, cash flow and/or balance stea¢ment
is twofold. As far as expenditures are concerneaital
expenditure is needed to create the asset thatciesseary for
the provision of the service. Current expenditunetite other
hand occurs in two formats: operating and mainte@aiosts
and interest expenses on loans that were needethtee the
project. Revenues consist of tax and user chargdses if
applicable. On these terms, if for example a ptagtinanced
via debt, even though public debt increased, thevoeth and
the fiscal sustainability conditions of the goveemth may
remain unaffected due to the creation of the atssaf.

This is not the case though for a PPP project.eSine
private operator is accountable for the start-upitah
expenditure of the project, the present capitaleeglfure of
the government remains unaffected. So the ovegbital
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expenditure for the government will be lower conggato
typical public procurement - since the PPP doesaffett it -
while that of the private sector will be higher. wkver, the
government may be obliged to pay the operator aifieler the
PPP contract, or be contractually committed to Ipase a
predetermined quantity for the specific projecservice, thus
increasing its current expenditure in the futurée Tprivate
partner will use this income to pay for operatingsts and
interest expenses, or to repay the debt. Alterabtivthe
private partner can charge fees to end users obioenuser
fees with government payments. If the governmemsdaay
its private partners, the effect in the short-ruil we a
reduction in the total government capital expenditand in
the budget deficit (or an increase in the budgsiles), than if
it had financed the investment itself. However, #igect
should be considered for a broader time horizowekng the
whole lifetime of the PPP asset. In such a cageetfects on
government expenditure and public debt are moreptem
and need to be further scrutinized. In the usuaé daat the
government pays the private partner according te th
specifications of the contract, this constitutes fiaure
obligation by the government, as long as the peiyadrtner
fulfills its part of the contract.

2.4.2 Implications for fiscal sustainability and governme
balance effects

The reduction in the government capital expenditare
the period of the commencement of the PPP projsii,
improve the primary balantefor this period, improving debt
sustainability indicators such as the public debGDP ratio.
The debt sustainability position of the governmerit seem
improved; however there is a tricky caveat. Eventhé
primary balance is improved for the time being, tapital
expenditure is transformed to future current exjansl
spread over the forthcoming periods. Additionaleasments
are imperative to observe this future long-termeetffon the

™ Primary balance is capital expenditure plus nder@st current
expenditure less revenues.
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budget deficit and respectively the public debGDP ratio. It
is obvious that the government will seek ways toecoits
future primary balance outflows. The political d@on on this
will definitely affect other important fiscal inditors. If the
government borrows to finance the prospective pays)ehe
public debt to GDP ratio will deteriorate in thesamg years
during the concession period. In this case theceffell be
similar to what would happen if the government wéoe
borrow in order to finance the investment itsetfd groduce
the good or service. If the government financesdidiecit in a
conventional way, by increasing revenues througinemsed
taxation, the public debt to GDP ratio will remainthen same
level as when the PPP started, with all the s@oidl political
consequences that may prevail under this fiscalicyol
decision.

The short-run effect of PPPs is a reduction oftttal
government expenditure and the budget deficit valhgy the
reduction in the capital expenditure. It is obviohswever
that the long-run effect of the future cash (oot must be
taken into consideration when assessing debt sakity.
Whether the PPP will then result in the projechieinanced
at lower cost depends on the distribution of irgeexpenses
over time and the relative level of efficiency withhich the
project is executetf. If efficiency gains in terms of value for
money are greater in the case of PPP than thetidnaali
public procurement, then the project may be affoleldor the
intertemporal public budget. Consequently, a PPR loa
preferred to the typical public investment if thenparative
assessment in both cases results in an improvegrasént
value of future revenues minus future expendit@ghdlows
for the PPP.

It can be the case though that an incentive to
commence a PPP project can indeed exist, evereifPthP

12 |nterest will be paid from the private partnetfie case of PPP and from
the public authority in the case of typical pubiivestment. It is more

likely that interest will be more costly in the easf the PPP private
partner.
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appears to be budgetary non-afforddbl&his is a serious
concern since the “off the book” nature of PPP antiog can

drive government departments to use PPPs for trengvr
reason. If a government entity decides to implensemPP

even though it exceeds its allocated budget, it n@ybe able

to make future payments to the private partner outh
exceeding its future allocated budgets. This canuvseturned

if the PPP payments are made in the form of feesnolyusers
who access the service; then the project couid tite budget

constraint.

2.5 Risk allocation

2.5.1 Risk management implications

Following the previous discussion on the significan
fiscal effect of guarantees as contingent lialeditarising from
PPP contracts, it is clear that the proper allocatif PPP risk
must be a high priority for the government. Effidierisk
management implies that the risk should be allac#bethe
party best able to manage it. According to Leirm{#006),
this simplification raises issues by itself, regagd the
allocation of the risk after or before the unexpdctvent
occurs. Consequently, we need to define “the pattg can
better manage risk.” Following the definition fro@orner
(2006), a risk manager manages the risk at the peEssible
cost and minimizes future long-term cost of the PRipect. If
the cost that is associated with the prevention tlué
unexpected event is less than the cost of dealiily the
unexpected event after it occurs, then the riséllzcated to
the party who can best manage the probability ctidence
(either the private or the public partner in thePRROf course
this does not mean that most risk is transferrethéoprivate
party. All the discussion is concentrated arounel diptimal
amount of risk allocated to each partner. This ddpeon
particularities and special clauses that may béerdift in
every PPP contract. Depending on the type of the [itBject,

13 This holds especially for budgets of specific gowveental departments
or of regional and local governments.
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different risk allocation methodologies can be dedoto
different PPP schemes. In any case, the efficieidiie PPP
project is a positive, yet a declining function tbe optimal
amount of risk*

2.5.2 Risk types

The OECD (2008) categorizes a number of risks that
must be allocated in a PPP.

First, there is demand risk. Demand risk relatethéo
change of tastes, preferences and income pattdrriteo
consumers, the existence of substitute products tued
relevant competition, demographic changes and ddwtors
that can influence the demand for the product ovice
produced through the PPP.

Second, there is supply risk. Supply risk relatethe
production, to the input capacity and the relevasts, to the
delivery ability, and to technology risks. It catstes: a)
availability risk, which concerns the contractualagreed
delivery of the PPP product, b) construction riskjch refers
to build and design delays and budget overruns end
performance risk, dealing with the quality of theoguct
provided and the obligation to meet the safety ablip
certification standards.

Third, there is financial risk. Financial risk ocsu
because of the changeability of financial marketiakdes,
such as the interest rates and the cost of cathialexchange
rates, inflation rates and any other factor that cdluence
financial market determinants.

Fourth, there are miscellaneous risks. These drer ot
types of risk that appear in PPP contracts. Exasnipielude:
legal and administrative risks relating to the lefgamework
and the administration of the agreement; politicsks with
issues such as political stability, regulatory stuwe, fiscal
policy etc.; residual value risk relating to theuie residual
value of the PPP asset, which is designed and; lmafault
risk associated with the possibility of bankruptcy.

14 Measured, for example, as standard deviationsaFarther discussion
on optimal risk allocation and efficiency see Cara@06.
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Since the range of PPP risks is so wide, their
management and diversification is very importantr fo
government officials when entering into a PPP agesd. In
many of the above cases, there is pressure fronprikiate
party to leverage specific types of risks towards public
party; there are even risks that only the goverrinan
manage, such as the political risk. Such commits&ntn the
government’s side definitely raise issues of cagaimt
liabilities arising from PPPs, which should be sesly
considered for fiscal policy analysis. Nonethelesk transfer
still remains highly debatable, not only due todtsnmplexity,
but also because of the lack of a standardizedeproe to
assess the accounting and reporting of PPP casitract

2.5.3 Allocating private and public sector risk

The realization of PPPs over a wide range of
investment  projects, with different provisions and
characteristics, increases the variability of tpecsic risks
that must be foreseen in a clear and transpareptwieen
formulating the PPP contract. In this framework,clea
contractor bears the risk that it can manage mtireently
than the other parties involved (OECD, 2008).

The private contractors undertake risk that isteeldo
financing, constructing and providing infrastruetwservices.
In other words, they manage the financial risk #relsupply
risk. The investment can be repaid either by thélipu
contracting authority or by the end users. Eitheayw
concessionary payments should only be made ongertiject
is operational, and are directly linked with thefpemance of
the offered services, which the private sector mantain up
to certain quality standards, until the very lasly df the
contract. Low services must result in lower payraerthe
construction risk in particular is more efficienttyanaged by
the private partner. He is responsible for managiogsible
construction discrepancies, mismanagements anccguést
debt renegotiations. Moreover, availability and fpenance
risk are also deemed to be borne by the privatéractors.
They are accountable for the delivery of a spedgjtiality and
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quantity of services, products or assets accordmghe
contractual provisions.

Concerning availability risk, the continuous
availability of the PPP product remains the maincswn of
the private partner, independently of the numbegraf users.
Finally, the financial risk is better managed by tépecial
purpose vehicles (SPVs), i.e., banks or other nmeliaries
that finance the PPP project. In most cases whereroject is
not financed via state funding, provisions for aowg the
financial risks are foreseen in multilateral agreats between
the partners. The funding availability must be eeduo fulfil
all the necessary contractual obligations from prevate
partner(s) in a clear and transparent way. In tewhs
efficiency, however, it can be the case that thebeaefit is
greater for the case of public procurement, siteedost of
capital is greater for the private partner thangtklic partner.

The public partner usually bears all the other srisk
associated with the PPP, such as the demand e, fisks,
political risks and residual value risks. Demarsk iis usually
very hard to be forecasted from the beginninghbdases of
new market trends, technological evolution or egammand,
demand risk must be managed by the contractingo&tyh
(public partner). However, if there are other ressfor lower
demand than expected (such as an inadequate qleaddl),
then the relevant risk must be managed by the terpartner.

Legal risks are also to be borne by the publicryzart
For example, the state should grant the privatenpawith an
extension according to the initial work plan, etk are delays
on the issuance of licences for the project, gaifallel public
projects that are imperative to complete the PRidumt, are
delayed with a responsibility from a public autiypror a
public corporation. In such cases the private actor even
request a compensation for its loss. If there alayd, the
private actor can again request extensions oregggthts for
financial, construction or administrative co$ts.

!> A substantial part of the PPP contract is the seamy studies or reports
regarding environmental issues. This must be aigatibn by the public
partner. If additional conditions or clauses arguested concerning
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2.5.4 Risk transfer analysis

Contracting parties can perform a horizontal anglys
of the risk transfer depending on the differentetymf PPP
projects (OECD, 2008). The level of risk transferdirectly
correlated to the activities, which are respongibibf either
the public or the private partner. Furthermore, plossibility
of the transfer of the asset back to the state #feeend of the
construction period straightforwardly determines tlesidual
value risk and presupposes a greater level ottrésisferred to
the public partner. For example, simple DesignB&PP
schemes require minimum risk transfer to the pevartner,
since he is only responsible for designing and ttaosng the
asset assuming only the construction risk. PPPegi®jthat
are included in Group C as described before, sscB&OT
(build, operate, transfer), BOOT (build, own, opera
transfer), BROT (build, rent, own, transfer), BLQbuild,
lease, operate, transfer), BTO (built, transfeerafe) foresee
the transfer of the asset back to the governmeantsuch
agreements the risk level of the private partnareases
compared to simple design and built projects. Tdeson is
that the special purpose vehicle of the partneratgitionally
has to finance the construction, maintenance orabipe of
the project and as such to assume most - if not afl the
financial risk associated with the project. Howewa@nce the
PPP asset is returned to the government afterntieotthe
period the government bears the residual value Eskn so,
the amount of risk transferred to the private secto
substantially increases.

DBFO schemes such as DBOs (design, build, operate),
BOOs (build, own, operate), BMOs (build, maintagwn),
BDOs (build, develop, operate) with no obligatiof o
switching the asset back to the government, regureeven
greater amount of risk towards the private sedypart from

environmental matters, then the state should reeos® the private
partner for every additional cost or expense tledates to this new
provision. Finally, one of the most important terinsthe PPP contract
concerns the prompt act and conclusion of all thexessary land
expropriations.
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the supply risk and from the financial risk, al$® tresidual
value risk is transferred to the private partndnisTis because
he will own the PPP asset after the completiorhefgroject.
Finally, the last and maximum level of risk tramste the
private partner occurs through concessionary ageatsn
should we consider concessions as a form of PPRudh
cases, the private partner takes on full respditgibio
finance, built and operate assuming all the relewpply,
financial, residual value or default risk, even temand risk.
The government may assume no risks at all, or istrabthe
cases it bears political, legal or administratig&s.

Another distinction of risk allocation among PPP
partners can be made according to the controltgboti the
risk. By definition, risks that cannot be contrdllander any
circumstances are called exogenous risks, as opptse
endogenous risks (OECD, 2008). The majority of AB#ES as
described in this study are considered endogenaks.r
Examples of exogenous risks could be political ok,
special administrative and legal occurrences oraexdinary
events such as natural disasters or terrorist kattal®lost
usually, exogenous risks are borne by the goverhnidrere
can be the case that an amount of risk could besfeered to
the private partner, which usually presumes a premas
compensation. However, given that the risk is erogs, the
government could not expect a better management fhe
private actor, compared to the case that it woudshage and
handle the risk itself. Since the state can absibidse
particular externalities better than the privatetypaollowing
our initial allegation, we can presume that it carticipate
them at a lower opportunity cost for the PPP pitojec

2.5.5 Demand risk, competition and externalities

We consider demand risk as a serious determinant of
efficient risk allocation. In particular, the level competition
is a key factor to ensure the optimal level of tisknsfer and
more specifically the allocation of demand risk.n@@etition
in a PPP contract can be twofold: in the pre-caniphase and
in the post-contract phase. In the pre-contracs@hvee refer
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to competition that should take place in the biddgmocess,
the so called “competition for the market.” If teeare several
bidders in the bidding process, potential privadeters are
likely to be very efficient in their project desgrOn the other
hand, a few biddet8 could undermine the tender process and
increase the danger of opportunistic (and monojolis
behavior by the bidders (Zitron, 2006).

The most interesting discussion though concerns the
post-contract phase, or the “competition in the kegt If
competition in the market (of the PPP product) doatsexist
ex post then the government may be brought in the undgrdo
position of a monopolistic situation created by thrvate
partner. For example, if latter is the only providé the PPP
good or service, and the market model turns oubdoa
monopoly, then the demand that the partner facéiseigotal
demand of the market with all the respective ingilans. The
monopolist can be the price maker with extensiveketa
control and can direct the output of the entireustdy.
Furthermore, he can produce goods and servicesdthaiot
comply with what people want and consequently doatign
with the prevailing demand. Under competitive méske
however, the consumer (potentially the governmeat) pick
a competitor whose substitute has a quality ancepmvhich
optimally matches with his individual demand. Tb@sumer
power enhances the need of the private partneiegan the
PPP to manage demand risk more efficiently, alonp the
goal of profit maximization. A single potential paer though
could take advantage of his monopolistic positipash the
demand risk towards the public partner and, thesluce
efficiency in the risk allocation for the PPP protu

The PPP tender procedure itself can result in
monopolistic situations, with immediate negativdicegncy
effects for the project. When the preferred bidder
announced, the unsuccessful bidders may leave Hr&etn
thus creating a monopoly. This is a usual situaitiotine cases
of sizeable infrastructure projects where the miarlege not
very deep and the suppliers only a few. A monopbls also

18 ess than three according to Zitron (2006).
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greater power in renegotiating the contract conpdre a
competitive market. PPP contracts, due to theig-i@mm
nature, are likely to be renegotiated at some tiloneng their
lifetime. In such a case the negotiation with a opmlist
leads to uncompetitive pricing and ineffective adlton of,
primarily, the demand risk towards the public partnThe
lack of competition undermines optimal transferrisk and
reduces the value for money for the investment @B to
typical public procurement schemes. Competition easure
effective risk allocation and increased efficierfoy the PPP
product.

Another aspect concerns the variations of the gwod
the service provided through a PPP and the exteesathat
arise from the nature of the PPP product. The pmtoohay be
categorized as a private good without externalities general
interest public good with externalities (OECD, 2p0khis has
a direct effect on the allocation of demand riskblR goods
suffer from the so called “free-rider” problem. $hiefers to
the situation, which leads to an extensive use cbmmon
property resource where no one person can be edlirxdm
taking advantage of the public good or service. ffee-rider
may refuse or avoid paying for the relevant praunsi In such
cases demand is not fully revealed and it beconifésudt,
especially for the private partner, to estimatefthare market
demand for the product. It is obvious that the cdton of
demand risk is much more complex. In such cases|uion
for the government could be to estimate the futiaodemand
of the public good and state to the private partheramount
that it wants to be delivered. In this case, theegoment fully
assumes demand risk, since the private partner negyest
demand guarantees to enter in the PPP agreemestisTiso
the case for the construction of a new infrastmgtuvhen,
even though there are no demand guarantees, tleengoent
has to ensure that the new infrastructure will aferand be
used effectively. The government can significardiyer the
demand risk it now runs, by adjusting the user ghgraid to
the private operator to ensure a higher level tvegy. In this
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case the respective demand risk is transferred rtswthe
public partner.

The service that is delivered through a PPP is also
determined by the level of its importance to thbljgunterest.
If the service is indeed very significant and mistdelivered
at all costs, then the government does not waniridhe risk
of a failure of the private partner to deliver $ervice. These
services are deemed to have an inelastic socialaagm
Effective risk transfer in such a case is underchiffethe
private partner is aware of this inelasticity ahd tmportance
of the service delivery, since he presumes somehatvthe
government will undertake numerous risks and bail the
project in the case of bankruptcy. This means it
government fully assumes the default risk, the ibdigyg of
bankruptcy of the partnership. The moral hazangasion that
is then created prevents the optimal risk transfehe private
partner. A solution to this problem concerns cattral
incentives to the special purpose vehicle thatnives the
partnership, either to assist the operator revérsdailure or
to replace the operator so as to complete the P&€cp This
extra flexibility, which can be foreseen by the tant allows
for a more efficient risk transfer towards the pt&y
consortiunt’

2.6  Government guarantees as contingent liabilities

We already mentioned the contractual provisions, in
many public-private partnerships, where the govemmnhas a
specific obligation, for example, to purchase tleevice or

" Closely related to goods with inelastic social dedh are infrastructure
projects that are considered basic functions otrabmovernments, in
sectors such as defense, security, law, or puldiimstration (OECD,

2008). Even though a private operator cannot delservices such as
national security, issuance of public documentgudgment in criminal

law, it may still be contracted to construct builgs for a police

headquarter, a prison, a court of justice or dgvedonetwork for e-

government services. All these subsidiary servia@sund central

government functions are significantly prioritizadd are treated akin to
public services with inelastic social demand whaplemented via a PPP
scheme.
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product from the private operator. This is a typmeacasion of
transferring demand risk from the private partner the
government. The future payments of these purchsisesld
be transparently accounted and reported, since tlease
significant fiscal implications. However, it is Ikt
guestionable, if these payments should be counteda a
liability or not. If the service is not deliveredarding to its
contractual provisions, then the payments may eotioand
therefore are considered contingent. Yet, this ¢oéie case,
these government liabilities for future paymentsnet future
fiscal flexibility and jeopardize fiscal sustainbiy, even if
they are classified as contingent. Furthermore, pghesent
value of the net payments, discounted using afresk-rate,
should be included in the government debt analysis
assessments.

Public-private partnerships therefore often incoap®
explicit contingent liabilities. A government guatee, which
is a common feature of a PPP contract, obligesvargment
to take up an obligation, should a specific eventuo.
Government guarantees in the form of loan guarantee
minimum revenues from services, or ensuring a mnunm
level of demand, are a major source of fiscal gsice they
give rise to an explicit contingent liabilit§. The problem
seems more intense, when the country is already jpoor
fiscal condition. The accounting and reporting timeent of
government guarantees still remains a challengeesiheir
contingent nature makes their valuation difficult.

Therefore, in the next chapter, we focus on the obl
contingent claims in PPPs. As is clear from oucussion in
this chapter, an analysis of a PPP must containnaber of
elements. One element is a review of the typesisisr
involved in the PPP. A second element concernsitbeation
of these risks. A third element, highlighted in thbove,
concerns the proper valuation of the risks invojasithis will
ensure that government guarantees strike a balaetveeen
making the PPP financially viable, without creatthg wrong

18 They are characterized as explicit because thieg &lom a contractual
agreement.
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incentives for the private and/or the public pattythe next
chapter, we focus on this last element of PPPs,nwie
assess a typical case of an infrastructure PPP,rewhe
contingent claims play an important role.
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3 Valuing public-private partnership risk: a
scenario analysis

3.1 Introduction

In the previous chapter, we discussed the intrésaof
PPP valuation. We observed the importance of diloga@ach
of the risks in a project to the partner that camage that risk
most efficiently. Importantly, we also emphasizeé tole of
contingencies in PPP contracts. From a public polic
perspective, in order to ensure that each partglwed in the
PPP has — and maintains — the right incentives, RR®
contract should try to stipulate to the best pdesaéxtent the
rights and claims involved in different outcomesgtwé project
undertaken.

In this chapter, we continue this line of thought.
However, we broaden the scope, by showing thahdtien of
a PPP as a (set of) contingent claim(s) can alsased to
value the PPP. Taking a finance perspective, weregan to
more traditional cases of the valuation of assetsl a
derivatives products and apply them to a PPP.

Valuing contingent claims in this manner is impatfa
as it allows us to compare more carefully differeet-ups of a
PPP. We demonstrate this using data from PPPswéeeat
successfully implemented in Chile for developing
transportation infrastructure. More specificallyPAs were
introduced by the Chilean government in the earlg anid
1990s in an attempt to attract private capital tpp®rt
infrastructure investment. The administration ==l a
concessions program to finance highways of ovelO®.0
kilometers with a total investment of US$3,3 bitligGomez-
Lobo and Hinojosa, 2000).

In this chapter, we introduce and analyze the wdffe
scenarios that were at the Chilean governmentsoda for
executing the infrastructure project. We value itheestment
in each scenario, and - using common statisticdrigues —
arrive at a cost comparison of each set-up.

The remainder of this chapter continues as follows.
First, in section 3.2, we introduce the detailstteg Chilean
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PPP program by describing the infrastructure ptsjec
themselves. Next, in section 3.3, we discuss tHe of
minimum revenue guarantees as part of the PPP and w
describe the Chilean government’s debt situatiod @scal
balances. Section 3.4 includes the Monte Carlo lsition, the
t-tests for revenues/guarantees and assets/debt tlad
viewpoint of a government bond (including the nebtingent
flows) as a call option. In section 3.5, we introeuthe
different scenarios along which the PPP could hbgen
carried out and, finally, section 3.6 concludes.

3.2 The Chilean case

The Chilean PPP experience was chosen because of
several reasons. First of all, the size and madeitof the
concessions program constituted the largest patteobverall
public investment program and a substantial portibfiscal
variables for the years in question, such as tlieidsurplus
and the gross domestic product. The program iefiber very
influential when assessing the impact on the natiancounts.
Furthermore, the Chilean PPP scheme was very siotas
terms of on-time design and construction develogmeost
budget accuracy and flexibility when encounteriex) post
problems such as expropriations and the like. Reafwr this
success were the program’s straightforward regujato
framework, the concrete concession structure, thearc
bidding process and the steady financing, whichulred
mainly via toll revenue and was “insured” by trazsmt
government guarantee provisions. Finally, the viglicind
reliability of the data of the Chilean concessioagram was a
decisive feature in choosing this case study.

Even though most of the data were retrieved on an
informal basis and the bulk of information is stiinfidential,
the ministry of public works provides a substantiata set on
the program, which includes quotes on the initislestment
costs, good estimations of the average daily traffsing
traffic projection models and specific constructfeatures for
each route section such as the length of the romdthe
duration of the contract. The complexity of the gram, the
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innovative features that were included in the termmtecedure
and the contract preparations, such as the minimavanue
guarantees and the revenue sharing schemes, mhkes t
development of the scenarios a more challengirg tas

We proceed with the brief description of the
representative PPP projects. AlImost 75% of thd tailume
that was invested through the concessions progedetsrto
the main north-south Pan American highway, alsonknas
“‘Route 5.” More specifically, the data include theuthern
part of the route, which is divided in eight sentaand is, in
total, about 1.500 kilometres long. All the progeeire in full
operation and were chosen according to their ovienglact in
terms of the magnitude of initial investment.

Table 3.1:Route 5 Projects Data

Projects, corlizrsion Year of I?r:/?nsit”rir;int Length a\isrgrg:tggily Duration
Route 5 awarded operatlon CH$ in km traffic In years
Talca — 1995 1998 72.609 192 9.000 10
Chillan
Santiago - 1996 1999 112.136 218 9.200 23
Los Vilos
La Serena-| ) qq0 2000 109.250 228 2.500 25
Los Vilos
Chillan — 1997 2001 93.924 160 5.900 22
Collipulli
Temuco - 1997 2001 85.119 172 3.500 25
Rio Bueno
Rio Bueno
- Puerto 1997 2001 88.054 136 5.800 25
Montt
Collipulli — 1997 2002 101.052 163 5.700 25
Temuco
Santiago | 4qgqg 2002 345.218 266 18.000 25
Talca
TOTAL - ; 1.007.362 1.535 59.600 ;

Source: Ministry of Public Works, Santiago, Chile.

The government, in the case of “Route 5/
implemented a balanced toll level policy that setghly equal
tolls in all segments of the expressway. As suah,ane able
to use an average toll rate for our valuation. ©tdwmmmon
features include similar investment per kilometnel anutual
design parameters. Table 3.1 above summarizes hall t
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projects for “Route 5,” including the year that tt@ncession
was awarded, the year of operation, the initiaihested cost
of the investment’ the total length of each section in
kilometres, an estimated average daily traffic melduration
of each concession. The data were provided by thestry of
public work, who also used traffic forecast modelgstimate
an average daily traffic for each project. Befone bidding
stage, the government guarantees a total reverakde70%
of the estimated official cost of the project fdretwhole
duration of the concession. For simplicity, we ax consider
operation and maintenance costs, since they cotestinly a
small portion of the overall investment for the jpuob.
Average tolls per kilometre vary between CH$ 12 @ht$ 13
for all “Route 5” projects.

3.3 Revenue guarantees, debt portfolio and fiscal
balances

3.3.1 Guarantees and expected revenues

The legislature framework in Chile concerning the
construction, maintenance and operation of public
infrastructure via concessions foresaw flexible d&n
procedures, establishment of mutual rights andgabbns
between the private and the public partner andube of
incentives for private participation (Lorenzen, Bamtos and
Babbar, 2004). More specifically, these incentigeastituted
subsidies and government guarantees. The guarantees
concerned a minimum revenue level that was guazdniey
the government, following the exploitation of raadls by the
private partner(s). These initiatives were a deeidieature
when a bank performed credit risk rating considgr@nloan
for a transportation infrastructure project. Thenimium
revenue guarantee was a crucial indicator of aokmr's
ability to repay a loan and a basic indicator whatigating
credit risk. These minimum revenue guaranteeshereaurce
of the demand risk that is associated with trgsfigjections. If

¥ In most of the projects the actual cost of theestment deviated from
the estimated official cost.
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for a certain year, the revenues fall below a destigd ceiling
then the government has to compensate the connassio
accordingly. The guarantee is also linked with greament to
share revenues beyond a fixed level of traffic entypically
based on specific traffic projections.

More specifically, the Chilean government initiatbe
bids with a total revenue guarantee equal to 70%hef
estimated official cost of the project, meaningestment,
operating costs and maintenance costs. Howevemgltine
auctions, bidders were given the possibility toidewpon a
time profile for the guarantee within a band comtdi by the
bidding document&’ Commonly, bidders chose the maximum
of the band in the beginning of the concessionjchlg to
benefit from debt arrangements with short matwftteThe
70% of official cost was actually the constraint toe
preference of the bidders about the present value¢h®
guarantee that they chose for the contract. Eadhr, ythe
concessionaire chose the discounted value of thalyye
income guarantee subject to the official net presatue of
the concession as set by the government, in tefmsit@l
investment, operating and maintenance costs. Theoulnt
rate was set by the bidding documents. The 70% hen t
official cost was chosen due to its direct link lwihe debt
financing of the project. Debt was approximatelye/@n
average of the assets for the consortium of cororesses.
The respective guarantee served as a safety nsefeicing
the debt and as a strong incentive for specialgaeehicles
to finance the infrastructure projeét.

2 The ceiling for this band was 80%-85% of expegteatly income.

2 Many financial institutions forced concessionaitedid high guarantee
commitments during the first period of the conomssiso as to secure the
servicing of debt.

22 Some concessions at the beginning of the consessimgram had a
physical traffic volume guarantee. We, though, o@n the minimum
revenue guarantee scheme that was implemented én falowing
concessions, since different types of traffic (bikears, trucks, buses etc.)
pay different tolls. Also, in the case of airpodincessions, “traffic” refers
to the number of users, i.e. passengers. Sinch,auiinimum total traffic
level, the definition and the composition of traffaffects revenue flows,
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In appendix 3-A (tables 2 and 4) we include the
discounted values of the guarantees and the expestenues
and per year and per projéttEven if the guarantees are
generally estimated as 70% of the budgeted offmal, each
bidder could tender a specific guarantee for eaofegt that
depended on the latter's duration and fell withpedfic
boundaries. As such, the guarantees were set thnriug
bidding process. The annual values of the guaranesre
retrieved from the adjudication documents and dé t
forthcoming contract amendments that included tbminal
estimated values of the guarantees for the totehtidun of
each concession. Furthermore, to calculate the ctage
revenues, we multiply an average toll rate perrkédter of
CHS$ 13 with the length in kilometers, with the estied daily
traffic, with 365 days for the year. We use thisada identify
the cases when the minimum revenue guarantee waild
triggered.

Table 3.2 includes all discounted values for the
expected revenues and contractual guarantees foh ea
section’® In any case that the expected revenue from the
project is less than the guarantee that is foreseethe
adjudication contracts and their amendments, thbe t
remaining amount must be covered by the governmient.
almost all cases the guarantee is triggered simeedlevant
amount is greater than the expected revenue. Tittedblumn
of the table shows the net contingent flow for epatject, as
the difference between expected revenues and dgeamsn

the minimum revenue seems like a more appropriatenton factor to
measure the government guarantee.

Z We discount at a 4,91% rate, which is an averfgeeolIBOR rate (12-
month maturity) for the period 1990 - 2007, andsider as base year, the
year that the PPP was awarded for each project.ekample, for all
projects with a concession award year of 1996 btee year is 1996, for
projects with a concession award year of 1997 btise year is 1997 and
so on. The nominal amounts are included in tablaadl3 of appendix 3-
A.

% Table 5 in appendix 3-A shows the discounted \afioe the expected
revenues and guarantees and the net contingerd flmweach project and
each year separately.
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under the condition that the guarantee is gredtan tthe
excepted revenues. This is the direct effect ondefecit and
the indirect effect on the public debt. The goveeninshould
consider all these net contingent flows when assgsthe
country’s fiscal profile.

Table 3.2: Guarantees, expected revenues and net contingetuvi's per
section for Route 5 projects, discounted values imillion CH$, years

1990-2007
Project Expected Guarantees Net contingent
Revenues flows
Talca - Chillan 37.455 89.666 -52.211
Santiago - Los Vilos 45.609 78.500 -32.891
La Serena - Los Vilos 15.197 35.714 -20.517
Chillan - Collipulli 22.519 37.324 -14.805
Temuco - Rio Bueno 14.358 29.774 -15.416
Rio Bueno - Puerto Montt 15.728 19.996 -4.268
Collipulli - Temuco 18.527 41.537 -23.010
Santiago - Talca 100.157 123.474 -23.317
Total 269.550 455,985 -186.436
Sources: 1. Ministry of Public Works, Santiagdhil€

2. Author’s calculations.

3.3.2 The government fiscal stance

The Chilean economy has been experiencing a
sustained growth between the years 1990 and 20&twen
1990 and 2005, it expanded at an annual averag®t&t6%,
which, according to comparisons by the Internationa
Monetary Fund (IMF), was among the highest in tharlav
(Velasco, 2008). Table 3 in appendix 3-B showsrtbminal
gross domestic product (GDP) at current prices (mea
39.901.466, standard deviation: 3.018.877), the sgro
consolidated debt at current prices (mean: 12.%383.2
standard deviation: 21.570.770) and the debt to GDPB for
the years 1990 - 2007.

From 1990 onwards, the government ran sustained
budget surpluses, which were not interrupted urtié
economic contraction of 1999, when the fiscal defic
represented 1,4% of GDP. Since 2000, fiscal redudtge
remained in line with the government’'s structurakpsus
policy. In 2005, the fiscal surplus reached 4,7% GIDP
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(Velasco, 2008). Table 4 in appendix 3-B includdslels
government deficit/surplus (mean for period: 1.285)
calculated as the government revenues minus thergment
outlays for the period 1990-2007. We include the ne
contingent amounts, as calculated before, to thwahc
deficit/surplus of Chile to observe the real effamt the
national accounts.

Table 3.3: Chilean government deficit / surplus deficit and otal net
contingent flows, million CH$, years 1990-2007

Chilean Total net Chilean government
Year government contingent deficit/surplus including
deficit/surplus | flow for year net contingent flow
1990 234.554 0 234.554
1991 202.020 0 202.020
1992 343.956 0 343.956
1993 273.940 0 273.940
1994 348.149 0 348.149
1995 879.878 0 879.878
1996 685.175 0 685.175
1997 709.336 0 709.336
1998 150.940 0 150.940
1999 -790.491 0 -790.491
2000 -267.082 -877 -267.959
2001 -232.747 -11.615 -244.362
2002 -574.822 -17.834 -592.656
2003 -230.470 -22.728 -253.198
2004 1.244.460 -26.084 1.218.376
2005 3.021.740 -30.844 2.990.896
2006 5.984.100 -35.921 5.948.179
2007 7.551.080 -40.533 7.510.547
Cumulative 19.533.716 -186.436 19.347.280

Sources: 1. Ministry of Finance Ministry of Pubidorks, Santiago, Chile

2. Author’s calculations.

Table 3.3 shows the initial deficit/surplus for lkeac
year, the net contingent flow that is generatednfrthe
guarantees and the actual deficit/surplus includthgse
contingent amounts. This is the real effect of BfeP risk
which emerges from the guarantees, on the Chilean
government deficit/surplus. It begins from the ye&400,
when the first guarantees were implemented andcesdeach
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year's surplus (or increases the deficit) by théevant
guarantee commitment towards the private parther.

3.4  Afinancial viewpoint and statistical analyses

3.4.1 Monte Carlo dataset and t-test for assets and debt

Up to this point we have directly linked the net
contingent flows to the deficit/surplus of a goveent. If
there is a surplus, then the negative contingemtslas they
appear in our case study, decrease this surpluse wh the
other edge they could increase a possible detitmiwever,
there is also an indirect link with the public del@ur
argument is that, from a finance point of viewaif investor is
interested in investing in a country’s governmeahdy and
therefore cares about its debt, he should alsodenthese net
contingent flows as a portion of the overall debsipon of
the country. More specifically the debt positiorfeafs the
probability of default and is an important aspeot fan
investor's credit risk assessment when investing on
government bonds. Consequently, the real probgbiit
default hypothesis that should be tested is noe#sss Debt
but Assets < Debt plus net contingent flows.

Table 3.4 shows the actual data of consolidatedtass
of the Chilean government and the central bankthadyross
consolidated debt, which now includes the net cgamnt PPP
flows. These flows were included in the debt foe Yyears
2000 through 2007, when the guarantees were asstoriasl
triggered according to our previous analy§isVe use the
Monte Carlo simulation method to generate a prdibgabi
distribution for assets and debt and then perfortateat on a

% Table 5 in appendix 3-B shows the cumulative va@limeluding the net
contingent flows.

% We must acknowledge that the net contingent flbawse more similarity
to interest payments, than to debt obligations.yTaee part of current
government expenditure and result in net budggtlsses or deficits. In
this occasion though, we consider the discountddegaof future cash
flows and add it to the debt stock in order to aeptan (indirect) effect
from guarantee commitments, which constitute a @tk contingent
liability in the first place.
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more expanded dataset to assess the probabildgfalilt of

the Chilean government as a decisive feature fegsting in

government bonds. This link between debt and netirngent

PPP flows is even stronger if a country is in aiosety

deteriorated fiscal position, which is one of thaimreasons
to embark on a PPP program in the first place.

Table 3.4:Chilean government consolidated assets and grosshi
including net contingent flows from PPP guaranteesiominal values in
million CH$, years 1990-2007

Consolidated Assets of Gross Consolidated Debt
Year Central Government and | including net contingent PPP
Central Bank flows
1990 6.789.166 7.268.154
1991 8.396.121 8.290.584
1992 10.042.931 9.329.348
1993 11.352.486 10.245.373
1994 13.128.479 11.482.681
1995 14.004.333 11.406.113
1996 14.762.100 11.636.834
1997 16.654.705 12.966.890
1998 16.093.363 12.510.701
1999 16.206.050 13.261.260
2000 17.177.264 14.679.830
2001 18.755.259 15.922.462
2002 19.477.530 16.838.390
2003 17.072.866 17.060.255
2004 16.627.972 16.701.323
2005 16.322.742 16.162.132
2006 21.679.471 15.095.220
2007 24.394.152 12.474.569
Sources: 1. International Monetary Fund, Washing&C, U.S.A.

2. Banco Central de Chile, Santiago, Chile
3. Ministry of Public Works, Santiago, Chile
4. Author's calculations.

We implement the Monte Carlo approach because our
sample is relatively small in size and the simolatassists us
to get more information about the sampling distiidou of the
net contingent PPP flows. The nature of such cgehnies
arising from PPP guarantees makes their valuatioongplex
and difficult task; that is why their financial iragt is usually
accounted for, when the guarantee is called. PRiPagtees,
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because of their contingent nature, can be valugidgu
derivatives valuation techniques. In this case, tisky

variable could be the toll revenue in the case afimum

revenue guarantee (which is the source of the démrigk) or

the exchange rate in the case of an exchange uvat@rgee
(which is the source of financial risKj.

Further on, we support our assumption of the normal
distribution in the data generating process viaMioate Carlo
simulation. The normal distribution, by definitioogncerns a
probability density function, where the data temdgather
around the mean of the distribution. It describesg @ariable
that clusters around a mean. As already mentioNemhte
Carlo simulation generates (pseudo) random numbeat
cannot be distinguished from genuine random numbers
Therefore, claiming the independency between thasdom
numbers, we can argue that this large datasetfimite mean
and standard deviation will be approximately notynal
distributed (according to the central limit theojermo back
this up we perform normality tests for all varialilatabases
(guarantees, expected revenues, assets, ‘defihe null
hypothesis (k) is that the sample follows a normal
distribution and the alternative {Hthat the sample does not

27 A Monte Carlo simulation of a stochastic processaiprocedure for
sampling random outcomes for the process (Hull6200he methodology
is based on the assumption that the value of § asket depends on the
following indicators: its initial value, its meamé standard deviation and
the value taken by a normally distributed randomaide. The core of the
method is the random number generator which prad@csequence of
pseudo random numbers, which are in essence imglisshable from
sequences of genuinely random numbers, validatmghis way the
independence conditions of statistical tests. Assgrthat an underlying
risky variable (for revenues, guarantees, assets dabt) follows the
geometric Brownian motion, Monte Carlo enables thkie of the risky
variable at time t to be calculated by its initial value, the vahtdime 2t
to be calculated from the value at timteand so on.

% The tests are the Shapiro-Wilk test, the Andem@arling test, the
Lilliefors test and the Jarque-Bera test and actuded in appendix 3-C.
We apply them in order justify the application bétt-tests for comparing
sample averages and to make the assumption on limatitm more
robust.
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follow a normal distribution. For all the testsetbomputed p-
value is greater than the significance level algBz05)
indicating that we should accept the null hypotkedwt all
datasets follow a normal distribution. In any cabere is a
confidence band around actual values that are gtater
through the Monte Carlo process. This confidencadba
assumes normality. Thus, locally, the noise arouhd
generated data is considered to be normally diged or, in
other words, the measurement error is expectealtowf a
normal distribution.

Using the Monte Carlo dataset we perform a onedail
t-test with a paired two sample for means for @asaed debt
to assess the mean difference between the twablesfd The
null hypothesis (k) that is tested is that the mean difference is
smaller or equal to zero - so the asset mean iesnoa equal
to the debt mean - and the alternative hypothé4isi§ that
the mean difference is greater than zero, so thet asean is
greater than the debt mean. We combine this test same
descriptive statistics in order to assess a ranigf@nwwvhich
the difference at a 95% confidence level falls. Tésults are
portrayed in box 3.1.

The mean consolidated assets are 15.498.054 \heile t
consolidated debt mean 12.944.962, giving a meffereince
of 2.553.092. The Pearson correlation coefficienidated a
very weak positive relationship between assets deiit and
the debt variance is substantially higher comp#odtie assets
variance® As far as hypothesis testing is concerned, sinee t
t-statistic is greater than the one-tail criticalue of the t-test,
we should reject the null hypothesis and accepalteznative
that the mean difference is positive and the assedn is
greater than the debt mean. Furthermore, analysimey
descriptive statistics for the mean difference,hwit 95%

% Histograms, summary statistics and the first ols@ns of the Monte
Carlo sumilation results are included in appendD @ables 1-4).

30 We also perform a t-test between debt and theartngent flows. The
Pearson correlation coefficient showed a very weagative relationship
between the variables.
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confidence level, the mean falls within the 2.488.2and
2.657.975 range, which is the mean difference #8881

Box 3.1: One-tailed t-test for consolidated assets and caniigated debt
with a 95% confidence interval, descriptive statists

t-Test: Paired Two Sample for Means / one-tailed & |

Assets Debt

Mean 15.498.054 12.944.962
Variance 19.946.791.279.834  8.989.324.799.368
Observations 10.000 10.000
Pearson Correlation 0,011
Hypothesized Mean Difference 0
Df 9.999
t Stat 47,716
t Critical one-talil 1,645
t Critical two-tail 1,960

difference (Assets — Debt)
Mean 2.553.092
Standard Error 53.506
Median 2.536.852
Standard Deviation 5.350.635
Sample Variance 28.629.293.931.204
Count 10.000
Confidence Level (95,0%) 104.883

The above assessment also has a very important
finance perspective. An investor who is willingitwest on a
government bond, is concerned about the fiscal idond of
the country that issues this bond. The payoff fithh@ bond
depends on the relationship between the assettharakbt of
the country. The investor, or the equity holderkesamoney
out of the bond if the assets (A) of the governnartgreater
than the public debt (D), or A > D. On these terrtige
probability of default (PD) is the probability of A D.
However, the equity holder should not consider trmasrow
definition of public debt, but also the net congng PPP flows
that indirectly affect the debt position of the nby. Thus, he
must include these contingent flows in the totabtdef the
country he invests. In this case the probabilitytre equity
holder making money is 1 — PD, where PD is the abdhy
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that A < D plus contingent net PPP flows. For thal€an
case, even though the difference tends to get enthlle to the
negative net contingent flows, yet assets are greaan debt
(because Chile’s fiscal position has improved dytime last
20 years). A good counterfactual though would beeti a
case study with a more unstable fiscal path. Ttreneffect of
the contingent flows will be much more influential.

This payoff towards the equity holder can also é&ens
as an option. More specifically, the equity holdas a call
option on the residual value (E) of the country,chhis the
difference between its assets and its debt plucomingent
flows (NCF). Respectively, to break even the foliogv
condition must hold:

E=A- (D +NCF) (3.2)
Hence, the investor has a long position in a gatilom and the
counterparty this being the government, has a giusition in
a put option. This is displayed in the payoff matbelow,
where we show the payoff for the equity holder éshor) and
the debt holder (government) during the issuanceaof
government bond. As it can be observed from theixahe
equity holder appears to have a long position aalaoption.
He profits from the bond if the difference A — (DNECF) is
positive, while he loses for investing in the bahd < (D +
NCF)3' The counterparty on the other hand has a short
position in a put option. The payoff in the goveemtis case
is the liquidity that they “buy” by issuing the kabrif they are
in a good fiscal stance and A > D + NCF, then tbe hond
transaction gives them a slightly positive paysfowever, if
A < D + NCF, then the new debt that they issueth@bond
makes their fiscal condition even more deterioratéu
general, they are better off, as long as assetgragger than
the debt. But focusing on the equity holder, henitely must
consider these net contingent PPP flows when asgetse
effectiveness of his investment and when calcujatine

31 We consider here the opportunity cost of capifdle investor could
profit more by investing in other financial instrants; as such he “loses”
money.
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probability of default of the government. The rpabbability
of default that he should test is A < (D + NCF).

Figure 3.1: A government bond as an option for the equity holer
(investor) and the debt holder (government)

Payoff matrix for the government bond

= Debt Holder
e Equity Holder|

Payoffs

-4-’3-/—10/1234567

L

Assets - (Debt + net contingent PPP flows)

A b N Ak o Rr N AE OO N
; PN

Source: Author’s contribution.

3.4.2 Monte Carlo dataset and t-test for guarantees and
expected revenues

We now proceed with the presentation of the results
for guarantees and expected reverfaddle use a two-tailed
paired two-sample t-test for means in order to atterize a
mean difference and descriptive statistics to eatala specific
threshold for this difference with a 95% level anéidence.
The null hypothesis (5] is that the mean difference is zero
and the alternative hypothesisgjhk that the mean difference
is other than zero. Then, via descriptive stasstiwe can
assess a specific range within which the mean rdiffze
between revenues and guarantees falls. Box 3.2 sshiev
results of the two tailed the t-test. The meansisaantly
differ among each other and the guarantees avesdggher

32 In figures 3 and 4 in of appendix 3-D, we can kitograms of both
datasets with 10.000 observations, as these wereragfed by the
simulation process.
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than the expected revenues average giving a negativ
difference (revenues — guarantees).

Box 3.2: Two-tailed t-test for guarantees and expected reweles with a
95% confidence interval, descriptive statistics
| t-test for two independent samples / two-tailed tés

Difference -3.274

t (Observed value) -47,310
t (Critical value) 1,960
DF 19.998
p-value (Two-tailed) < 0,0001
Alpha 0,05

difference (revenues — guarantees)

Mean -3.274
Standard Error 69,25
Median -3.232
Standard Deviation 6.925
Sample Variance 47.949.086
Count 10.000
Confidence Level (95,0%) 136

Since the computed p-value is lower than the
significance level alpha (0,05) we reject the myjbothesis of
the equality of the means and accept the altemdhat the
two means are different. The mean of this diffeeeisc-3.274
and the difference falls within -3.409 and -3.19Bis range is
defined as the observed mean difference + 136, hwisc
observed at a 95% confidence level. This also iesrithe
actual data observations, where in most of the scdke
guarantees are larger than the expected revenseking in
negative net contingent PPP flows for the yeard26@ough
2007.

3.5  Public-private partnership risk valuation model

This part includes the scenario analysis that dauties
to the proper valuation of expected cash flows and
contingencies that arise from PPP contracts. Wetheselata
and the results from the previous sections to @gvelach
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scenario separately and then we conclude with aergén
assessment.

3.5.1 Scenario A: Typical public investment / self-financ

Scenario A assumes that the PPP projedeidacto
realized by the government without the participatmf the
private partner. In figure 3.2, we develop a flomat with all
the cash inflows and outflows that follow a pubheestment
project, the three basic actors (the lenders, tvermpment and
the project's end users) and the major proceduths (
operation / exploitation, the construction and tlaeility
management). We can observe the positive and wegati
effects to the public debt and the fiscal accoo#spital and
current account), of self-financing an infrastruetproject.

Figure 3.2; Positive and negative effects in public accountsif
Scenario A: Typical Public Investment / Self Finane

Note: p.d.: public debt, f.c.a.: future current acat, p.c.a.: present capital account, +: positaféect, -: negative effect
Source: Author’s contribution.

There is a direct effect on the primary balance taed
present capital account of the government, sineeiritial
investment cost of the project and its prospeataxenue will
be included in the deficit or surplus for the yesrgjuestion.
This changes the deficit/surplus of the years foilhg the
initiation of the project.
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Table 3.5: Chilean government deficit/surplus, investment cdsproject

revenues, million CH$, years 1990-2007

Chilean Estimated Exp(_ected D_eficit/_surplus
Year government | investment project mt_:ludmg the
deficit/surplus cost dfe"e”“e- project revenue
iscounted and cost
1990 234.554 0 0 234.554
1991 202.020 0 0 202.020
1992 343.956 0 0 343.956
1993 273.940 0 0 273.940
1994 348.149 0 0 348.149
1995 879.878 - 72.609 0 807.269
1996 685.175 - 221.386 0 463.789
1997 709.336 - 368.149 0 341.187
1998 150.940 - 345.218 7.101 -187.177
1999 -790.491 0 15.011 -775.480
2000 -267.082 0 16.541 -250.541
2001 -232.747 0 24,912 -207.835
2002 -574.822 0 45,971 -528.851
2003 -230.470 0 43.820 -186.650
2004 1.244.460 0 41.769 1.286.229
2005 3.021.740 0 39.814 3.061.554
2006 5.984.100 0 37.950 6.022.050
2007 7.551.080 0 36.174 7.587.254
Cumulative 19.533.716 | - 1.007.362 309.063 18.835.417

Sources:

1. Ministry of Finance, Ministry of PubWorks, Santiago, Chile
2. Author’s calculations.

Table 3.5 presents the latter figures before atet die
investment costs and the project reventids. principle, the
last column of the table shows the effect on thele@h
government deficit/surplus considering that it finad the
Route 5 projects. It is the initial deficit/surpJusiinus the
estimated investment cost, plus the expected dmiedu
revenue for each year. For the years 1995 thro@§Y the
effect on government surplus is negative; the Hateereases
due to the total investment cost of seven out ef ¢ight

% Table 1 in appendix 3-B shows the cumulative valoé the Chilean
government deficit / surplus including the projeasts and revenues.
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sections of Route 5 that initiate during that peffbAt the
same time, there is no expected revenue for theses yet, to
counterbalance the negative cost effect. The invest
gradually starts to offset after year 1998. Howevitre
revenue for this year is much lower than the eseohaost for
the last section of Route 5. As a result, the sisr@witches
into a deficit under the assumption of typical pecbl
investment. For the following years up to 2007, wlibe
government finances no project, there is eithemarease in
the surplus (years 2004 through 2007) or a decrgagke
deficit (years 1999 through 2003) due to the exgukct
revenues.

Consequently, from a debt sustainability point iefw
public investment in Chile seems to be consistenth w
maintaining macroeconomic stability. The fact thite
Chilean fiscal conditions are improving throughth# period
enhances the affordability of such projects withihe
intertemporal budget constraint, not affecting (fiectly)
gross debt in the short run. Public investment ¢ontrease
the net worth of the government, adding up to ttoeks of
public (physical) capital, generating additionalvgmment
revenue and, most importantly, realizing important
infrastructure investment with no burden in ternfsegtra
borrowing cost®

3.5.2 Scenario B: public-private partnership

The initial investment for every section of the Rob
projects is financed by the private consortium aodstitutes
no burden for the government. Furthermore, the e2nhil

3 We assume that the year of the award of the ceiweso the private
partner for each project, is the year that the gowent would cover the
investment, if it were to finance the project ifsel

% We should always bear in mind that the self-firmapproach seems to
be beneficial in an economy with good fiscal perfance. A similar
analysis for economies that face difficulties toimein a sustainable fiscal
path would be a good counterfactual scenario andssue for further
research. Another interesting assessment to folfothe comparison of
this scheme with the scenario of implementing tifeastructure projects
via public-private partnerships.
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government is not obliged to pay any kind of fedhe road
operator, or to purchase a predetermined quantite sve are
referring to infrastructure projects and not to pieduction of
a good or a service. As a result, the presentaapipenditure
but also the future current expenditure of the govent will
not bear the burden of either the new project duréu
concession payments. The primary deficit will remai
unaffected in this context. However, the privatertmer
charges toll fees to end-users. These user fees swarce of
revenue that would be collected by the governnraiging the
current government revenue.

Figure 3.3 shows the positive and negative effeats
public debt and the fiscal balances, considering BPP
scenario. The new actor that is added in this floawt
compared to figure 3.2, is the private partner winmw
borrows to design, construct and finance the ptojébe
private partner undertakes the loans and is reggenfor
amortization and interest payments. Concurrengyrdcteives
the project’s revenue via tolls exploitation. Hembears the
construction and facility management costs. Moreovee
introduce two new contingent flows for the govermtehe
guarantees with a negative effect on the futuresotimccount
and the revenue sharing flows with a positive eff@t the
future current account.

Figure 3.3: Positive and negative effects in public accountsif
Scenario B: Public-Private Partnership (PPP)

Note: p.d.: public debt, f.c.a.: future current acait, p.c.a.: present capital account, +: positeféect, -: negative effect
Source: Author’s contribution.
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The short-run effect of the Route 5 transport
infrastructure comparable to typical public investhis a
reduction of the total government expenditure (simgy from
the reduction in the capital expenditure). Consatygethis
will improve the primary balance for the years 192996,
1997 and 1998, when the investment took place doersl
sections. However, we also need to consider thexielif the
future cash inflows from the toll revenue of th&astructure,
compared to the first scenario. In table 3.6, walwate the
effect on the government deficit/surplus by crossiparing
this latter case with the typical public investm#&hnt

Table 3.6: Chilean government deficit/surplus, Typical Public
Investment vs. Public-Private Partnership, millionCH$, years 1990-
2007

Year _ _ Difference in_deficit/su_rplus_, _
Typical Public Investment minus Public-Private Partrership

1990 0

1991 0

1992 0

1993 0

1994 0

1995 -72.609

1996 -221.386

1997 -368.149

1998 -338.117

1999 15.011

2000 16.541

2001 24,912

2002 45.971

2003 43.820

2004 41.769

2005 39.814

2006 37.950

2007 36.174
Cumulative -698.299

Sources: 1. Ministry of Finance, Ministry of PubWorks, Santiago, Chile

2. Author’s calculations.

% Table 2 of appendix 3-B shows separately the catival values of the
Chilean government deficit / surplus in the casdstypical public
investment and PPP.
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The baseline scenario is the PPP scenario. We cempa
the PPP scenario with the typical public investmsrgnario.
For every year, we observe the difference betwhemtblic
investment cash flows and the PPP cash flows. Tihagmsign
indicates that the costs are greater in the cas@ubfic
investment and the plus sign indicates that thera positive
net cash flow for the public investment scenario.

More specifically, for years 1995, 1996 and 19%& t
initial cost of almost all of the projects for Reub would
decrease the government surplus at a great amtmialing
around 662 billion CH$! Due to the very high cost of the last
project (345 billion CH$) this difference is everegter for the
next year 1998, when the fiscal condition appearset more
deteriorated, since there is a government buddatitdd his
extra public funding would increase the deficit dag¢he high
cost of the investment, while little extra revenweuld be
generated by a single section in operation (Talc@aD).
From this year onwards though and as more sectiangd
enter into operation, the government would stattectng
revenues from toll exploitation, which would have@asitive
effect. As we can indeed observe for the period9123807,
the differential is positive. The effect of the hway
infrastructure projects continues to be positivdoag as toll
revenue flows into the government budietThe total
cumulative amount in the last line of table 3.6w&dhat if
the government realized the project through typisablic
investment, then the overall negative effect ingbeernment
balance would amount to almost 698 billion CH$ fbe
period 1990-2007. For this period, the cumulative
surplus/deficit position is better if the governrmeroves from
public funding to a PPP.

3" This surplus is shown in Table 3.5.
3 We do not consider maintenance costs since thyocomstitute a very
small portion of the overall estimated budget &f pinoject.

60



3.5.3 Scenario C: public-private partnership with CDSd n
counterparty default risk

The valuation of the contingencies in the form &FP
guarantees is achieved using derivatives valudggohniques
and more specifically the credit default swap (CDS)
valuation®® This scenario assesses the price of the guarantee
without considering counterparty risk. This guaeantis
directly linked to the demand risk as describedo&@vious
section, but also to the credit risk of the praojéldte credit
default swap can serve as a tool to reduce theitcristé
exposure of the government. The credit event ia taise is
the triggering of the minimum revenue guaranteehd toll
revenue falls behind the specific threshold thabrgseen in
the PPP contract, then the government will haectivate the
guarantee. However, it can buy protection agairigs t
possibility of default, by insuring via a creditfdalt swap the
contingent amount that it will reimburse the prevaartnef?

The present scenario with the credit default swagh a
the effects of the PPP on the debt and on thel fiimdances is
shown in figure 3.4. Compared to the previous scerdd the
plain PPP arrangement, most of the cash flows hadasic
actors are the same. The four actors are the gowa the
private partner, the lenders and the end userde \tie flows
of payments concerning loans, construction and teaamce
costs, revenues and the contingent flows (guararded the
revenue sharing scheme) have the same direction. We
introduce a new basic actor who issues the CDSs Ehia

39 Credit default swap definitions and valuation pijtes are included in
appendix 3-F.

“° The application of CDSs is not limited only to eewie guarantees. It can
also be extended to other cases of governmentngamcies and for a
wider range of PPP projects. For the simple case @fncession without
minimum revenue guarantees, where most of thegistansferred towards
the private partner, the private partner can deiul fails to deliver the
contractually agreed quantity of the PPP prodiucthére are build and
design delays and budget overruns or if the qualfityhe product provided
does not meet the safety or public certificatioandards. On the other
edge, CDSs can also be used for the valuation o m@mplex guarantees
such as exchange rates guarantees.

61



financial intermediary, for example, an insurancgnpany.
There are two flows between this intermediary aheé t
government: a cash outflow from the government ictwhs
the purchaser of the swap - in the form of periqgthgments
towards the intermediary until / if the private iper defaults'
and a contingent cash inflow towards the governmdre
payoff in the case of the private partner default.

Figure 3.4: Positive and negative effects in public accountsif
Scenarios C and D: Public-Private Partnership withcredit default
swap

Note: p.d.: public debt, f.c.a.: future current acait, p.c.a.: present capital account, +: positeféect, -: negative effect
Source: Author’s contribution.

To value the PPP risk via the CDS we first need to
address the projects’ default probabilities projéatcording
to each project’s credit ratings we calculate theamditional
default probabilities, using an average defaukt faso, if the
probability of default for the first year is RDthen the
probability of survival for that year is 1-Rkhe probability of
default for the second year is RIPD*(1-PD;) and the
probability of survival is 1-PPand so on. As such, we
calculate all the default and survival probabisitter each PPP
project from the year that the relevant guaranse@ iforce

*L Or until the end of the PPP contract if the pevaiartner does not
default.

*2 The rates and respective default probabilities ewestrieved from

Standard and Poor's “Understanding Standard andr's?oRatings

Definitions” and are shown in appendix 3-E.
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urlt?)il year 2007. The relevant table is includedppendix 3-
F.

Following the above, we move on with computing the
credit default swap as the present value of theerd payoff
minus the present value of the CDS payments madthdy
government, plus any accrual payméfitsTable 3.7
consolidates all calculations of the expected C@gnents,
payoffs and accruals. In appendix 3-G (tables 1&),show
the detailed calculations per year and per prdjeciall the
aforementioned figures.

Table 3.7:Expected CDS payments, accruals and payoffs, disaated

values, Route 5 projects

Project Expected Expected Expected
Payment Accrual Payoff
Talca - Chillan 6,9467s 0,0100s 0,0120
Santiago - Los Vilos 6,0372s 0,0480s| 0,0576
La Serena - Los Vilos 5,4581s 0,0191s 0,0230
Chillan - Collipulli 4,7432s 0,0377s 0,0453
Temuco - Rio Bueno 5,0220s 0,0008s 0,0009
Rio Bueno - Puerto Montf 4,8992s 0,01729 0,0206
Collipulli - Temuco 4,1629s 0,0060s 0,0072
Santiago - Talca 4,3673s 0,00639 0,0075
Total 41,6366s 0,1451s 0,1742

Source: Author’s calculations.

The total expected payments adding up all the
reference years and projects are 41,6366s anatdeatcrual
payments are 0,1451s. Their sum, which is 41,7817s
(41,6366s + 0,1451s), constitutes the total CDSneays for
the period in question. Total expected payoffs @yEr42.
With these figures, we are in the position to abtae value of

3 Appendix 3-F constitutes a detailed descriptiorciefdit default swap
definitions and valuation principles and a presgotaof default and
survival probabilities.

* We assume a discount rate (LIBOR average) of 4, % %covery rate
of 40%, halfway-year defaults and yearly CDS paytsieifhe present
value of the payoff is the discounted value of grebability of default
times (1 — R) for each year of the contract. Theeeied payments are the
total of the discounted values of the probabilityarvival times the rate at
which payments are made per year.
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the CDS spreads, for all the projects. Equating the two
amounts of payments and payoffs gives us the CD&adp
41,7817s = 0,1742 s = 0,00417. This means that the mid-
market CDS spread should be 0,00417 times the maitio
principal or 41,7 basis points per year. In absotatms, if we
consider that the notional principal is the maximammount of
the guarantees that are covered via the CDS, themmid
market CDS spread is the total discounted valueghef
guarantees times the spread, so 459.023*0,00419%41.
million CH$*® This is the price of the risk exposure for the
government using the CDS spread as a measure éor th
guarantee valuation.

3.5.4 Scenario D: public-private partnership with CDS /
counterparty default risk

The last scenario still uses the above valuatioprite
PPP guarantees and the assumption that the gouwetrnme
insures the project via a credit default swap,astb considers
the counterparty (government) default risk of theblg
entity*® Both actors in the partnership are concerned thi¢h
risk of default reducing, thus, moral hazard. Thsuanptions
are similar with the case of no counterparty defesk.*’

We use credit ratings for both the reference iaind
the counterparty. If the credit index for the refese entity
falls below its default barrier before the creditlex for the
counterparty does so, payments continue up to ithe of
default with a final accrual payment. If the couptety
defaults first and the credit index for the coupéety falls
below its default barrier before the credit indexr fthe
reference entity does so, payments continue upddime of
the default, with no final accrual payment. In timst case

“5 Guarantees amount to 459.023 million CH$. For tailéel presentation
of the calculation of guarantees, refer to tabté @ppendix 3-A.

“% For example, the government may not meet its aohial obligations in
the form of payments or fees towards the privaténpa

" We consider that default probabilities, interextes and recovery rates
are mutually independent and that the governmendisn in the case of
default is the face value of the corporate bond filuaccrued interest.
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there is a payoff while in the second case thermipayoff. If
neither the counterparty nor the reference entiffault, then
payments continue for the life of the credit defaawvap and
there is no payoff®

In order to calculate the CDS spread in this case,
have to recalculate the CDS expected paymentspocating
this time the default probability of the countetyathis being
the Chilean government. Since the accruals angdkeffs do
not apply in the case that the counterparty dedafiist, the
calculation of the accruals and the payoffs are dhme as
computed in Scenario C previously. However, we havee-
compute each expected CDS payment, taking into
consideration the default probabilities of Chileheh via
discounting, we obtain a new present value of tipesenents
containing the risk of default by the counterparfy this
extend, we use the default and survival probaéditof the
Chilean governmerf Table 3.8 shows the expected
payments of a CDS including the counterparty deéfash.>

Table 3.8: Expected CDS payments including counterparty defdt
Route 5 projects

Project Expected Payment, discounted

Talca - Chillan 6,9291s

Santiago - Los Vilos 6,0204s
La Serena - Los Vilos 5,4412s
Chillan - Collipulli 4,7273s
Temuco - Rio Bueno 5,0049s

Rio Bueno - Puerto Mont} 4,8826s
Collipulli - Temuco 4,1476s

Santiago - Talca 4,3512s
Total 41,5043s

Source: Author’s calculations.

8 Refer to appendix 3-F for a detailed descriptidntite valuation

principles for a CDS with counterparty default risk

9 These probabilities are calculated from Standardo®r’s credit ratings
and are shown in table 3 of appendix 3-F.

* Table 4 in appendix 3-G, includes all the caldals for the expected
payments of a CDS, incorporating the counterpadfadt risk of the

government.
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The total expected payments for this scenario is
41,5043s and, given that the total accrual paymemes
0,1451s, the total payments for the CDS with coypatey
default risk is 41,5043s + 0,1451s = 41,6494s. TdiBce the
total expected payoffs are 0,1742, the CDS spread/en by:
41,6494s = 0,1742 s = 0,00418. This means that the mid-
market CDS spread should be 0,00418 times the madtio
principal or 41,8 basis points per year. In absoberms, the
mid market spread for a CDS with counterparty diéfiask is
459.023*0,00418= 1.919 million CH$. This is theusdtprice
of the government risk, incorporating as well the
counterparty’s probability of default.

3.6  The four scenarios put together

The Chilean experience, due to the successful PPP
program in terms of design, development and traespa
regulation, provided us with an effective unit afadysis for
the application of the scenario based model.

In Scenario A, for the initial years of the PPPguemm,
there is a negative effect on government surpluss Ts
attributed to the primary investment cost of manyjgxts and
the limited concurrent revenue cash inflows (sitieeprojects
were in no or early operation). For the years ltovg when
no start-up investment is financed by the goverrintéere is
either an increase in the surplus or a decreaskeirdeficit,
due to increased PPP revenues.

Scenario B describes the actual case of the PPEheo
design, building and operation of the infrastruetuOur
analysis in this case is twofold. We initially coanp the PPP
with typical public procurement, utilizing cash Woanalysis.
It is reasonable to expect that for the first yeavhen the
majority of the projects commenced, the burdenhensurplus
or deficit will be less in the case of the PPP. miare projects
enter into the process, the operator starts collgaevenues
from exploitation, while the investment costs halesady
been incurred. Moreover, we introduce the aspechef
contingent flows for the PPP scenario. Since theegoment
implements a revenue guarantee scheme, in anytltaiséhe
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expected revenue from the project is less thangtlegantee
that is foreseen in the adjudication documents,rémeaining
amount must be covered by the government. In almbist
cases, the guarantee is triggered since the rdlevaount is
greater than the expected revenue. The calculated n
contingent flows constitute the direct effect or theficit and
the indirect effect on the public debt, thus theuysmbe
considered by the government (and the investos fomancial
perspective). Even though these flows weaken tkealfi
position of the government, assets still remainatge than
debt plus the net flows in our case study.

Finally, we determine the guarantee price (or theep
of the government risk exposure) through the valua CDS.
This is the present value of the expected payofiumithe
present value of the expected payments (includouyuals)
made by the government. The mid-market CDS spread i
Scenario C is 1.914 million CH$ and, in Scenario D
(considering counterparty default as well), it i919 million
CH$. The latter gives us a slightly higher riskcpri The
guarantee - now covering the government’s defawell — is
a bit more “expensive” compared to the previousiade with
no counterparty defauit.

In the section that follows, which constitutes the
beginning of chapter four, we highlight the key mgeof the
banking crisis and describe the negative effectcidit
protection contracts that attributed to the expamsf
systemic financial market risk. Considering thipexg of the
recent crisis, we can observe how the proposedasosrthat
incorporate credit protection are linked to onetloé most
significant determinants of the financial turmddigure 3.5
summarizes our main findings of the scenario-basedel
that was developed in this chapter.

1 The difference between scenarios C and D is miisiace the survival
probabilities for Chile are very high.
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Figure 3.5: Scenario-based model for PPP risk valuation

Source: Author’s contribution.
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4 The credit crisis. Private partnerships for
public remedies

4.1  Credit crisis and banking sector interventions: an
introduction

As already discussed in the introduction of thesie
there are specific linkages between public-priyatgnerships
(PPPs) and banking sector interventions that were
implemented by governments as crisis remedies. By
definition, these interventions constitute PPPswbeh the
public sector and private entities, namely banks famancial
institutions. Crisis interventions and pure PPPjgmts have
some common features. First, both must be evaluatesms
of costs, benefits, value for money and budgetrdébility.
Second, there is a substantial public risk expodarthe case
of PPPs, there are issues of risk allocation antbagpublic
and the private partner, with the government beathe risk it
can manage better at the least possible cost. Inyma
occasions, guarantees on deposits, on loan prinapd
interest, on potential future losses from assetsotirer
guarantees, have been used as crisis remediesyntainl
restore depositors’ and investors’ confidence i@ ltlanking
system. All the above constitute explicit contingbabilities
for the government, with, in many cases, a sizeable
government risk exposure.

A notable distinction concerning risk allocationthst,
even thought the private partner may bear specif&s
realizing a PPP contract, in the case of a cristmsure, a
primal objective is to remove risk off the bankdate sheet.
As a result, risk allocation between the publicv@mment)
and the private partner (bank) in the case of a&iscri
partnership is not an issue. A third common featinared by
PPPs and crisis measures is the need for effieiesgt and
liabilities management. As far as liabilities maeawgnt is
concerned, liability side guarantees and othevagiefeatures
concern both of these contractual agreements. Asset
management refers to: a) the accounting treatmfetieoP PP
product, which affects its classification in the tioaal
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accounts and b) the purchases of distressed bagtsaand
provisions for futures losses for these assetsisis cemedies.

The three chapters to follow discuss several asp#ct
these crisis interventions through the bankingesystin this
chapter, we initially review the highlights of tloeisis and
connect its main determinants to relevant policgiglens. We
also review the literature on lessons from previausis
episodes and the overview of policy measures thatew
historically implemented by governments. The prime
contribution of the chapter is twofold. Following simple
balance sheet approach, we address the first obsqaestion
of the chapter. This concerns the categorizatiomlbtrisis
interventions. We classify all measures into thdiféerent
groups: asset management, liabilities managemeahequity
management. The first group mainly consists of ipases of
distressed assets, guarantees for future losses &ssets
(ring-fencing) and other loan loss provisions. liliibs
management includes deposit insurance protectiaght d
guarantees, guarantees on principal and interesbarother
interbank liabilities. Finally, equity managementarporates
direct equity injections, (partial) nationalizatioand / or
mergers with public institutions and subordinatedbtd
Second, we use our balance sheet approach to give a
“balanced” assessment of the specific goals thet dédferent
group of remedies may address and on potentias rasid
concerns that need to be considered, such as rharaird,
free-riding, an increased government risk profifssolvency
by increased liabilities and explicit contingencies

The remainder of this chapter continues as folldws.
section 4.2 we briefly describe the historical mrokind of
the current credit crisis and in section 4.3 thesdms that we
have learned from previous crisis episodes. Sectoh
contains an overview of current government intetio@is and
in section 4.5, we categorize the different groupk
interventions, using a balance sheet approach.ioBedt6
concludes.
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4.2  The chronicles of the credit crisis

4.2.1 Reasons and roots

After the US investment bank Bear Stearns announced
- in June 2007 - that two of its hedge funds, whigre based
on mortgage-backed securities were in trouble,etheere
serious concerns about the credit rating of simskecurities
and the proper valuation of the credit risk. Almastear later,
the bank nearly failed, to be later rescued by niona
assistance from the Federal Reserve. This newiedrézar of
further mortgage-backed securities defaults andhtaiged
many market lenders’ willingness to lend. The cgrdas
effect of the deterioration in the US housing markeas
spread over other markets as well and contributedniid
recessions in many economies after the third quaft2008,
when Lehman Brothers - a large US investment bank -
defaulted and when American International Group3 the
largest US insurance company - was rescued at dabe |
moment. This triggered a systemic risk crisis wsrious
liquidity problems throughout the global financsjistem. In
August 2007, BNP Paribas stopped valuing thredsofuinds
and suspended all withdrawals due to significagquidity
deterioration. These moves by the French bank drapy a
sharp rise in the cost of credit, which pushed masitutions
to close the “valves” of lending in the global fiieaal market.

The roots of the current crisis, however, can beedd
back to previous growth periods, when financialtitndons
expanded their risk exposure and took highly leyeda
balance sheet positions. During the 1990s, in &amgtt to
face the US stock market decline and to boost tbeamy by
increasing the supply of credit, the Federal Resecut
interest rates, encouraging the process of borgwioney.
This triggered a hike in the market for hedge fuadd other
exotic and complex securities and thus caused hsvyrisk
spreads in the financial market, significantly umpecing
credit risk>* Concurrently, with a steady growth in output and

2 In appendix 4-A we provide a detailed discussionttee role of credit
protection and securitized transactions in thascris
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with inflation at low levels, mortgages became vengap and
appealing® The immediate result was an increase in house
prices, which led to an expansion of borrowing taseholds
who could not previously afford mortgage creditin the
following years, the rapid increase in real esgatees was
inevitable (Laeven & Valencia, 2008). In 2006, thRederal
Reserve decided to increase interest rates intampat to fight
inflation, which was rising above target levels. rija
borrowers, especially those with adjustable ratetgages,
were unable to maintain their interest and amditna
payments due to the higher interest rates. At #mestime,
house prices started to decline and houses coujdbanre-
sold at a loss. In 2007, the first defaults ocalir@nd
foreclosures started rising.

Under the pressure of these events, large writendow
caused a huge increase in the perceived countgnisktand
the demand for liquidity exploded, making the lateven
more expensive. The widening of corporate bondasjwethe
depression of most liquid government securities dne
collapse of credit lines for hedge funds accomphmigapid
increase of liquid asset prices. As a result bastested to
tighten their credit standards, while at the same tequity
prices began to fall rapidly and the circulationfiaince and
working capital was severely distorted (IMF, 20Q96he
drop in equity prices and house prices led to aifsognt loss
of household wealth. It was clear than the crisiasw
transmitting from the financial sector towards oteectors of
the economy.

4.2.2 Government responses

The developing crisis necessitated immediate action
from governments and direct interventions. The aimolicy
makers were to sustain market liquidity, capitdia and
solvency (IMF, 2009d) using specific measures argotees

> In addition, the US government subsidised reahtestfinancing,
deducting interest payments from the taxable hawldeéhcome.

¥ Real estate borrowers were attracted to adjustat#e no documentation
and / or piggy-packed mortgages.
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schemes, buy-outs and liquidity enhancement prograrne
Federal Reserve, for example, in order to lowetesye risk,
decided to decrease its federal funds rates andlig@®unt
rates so as to provide liquidity to the financiadrket. Other
central banks also followed the path of reduciriggawhile at
the same time engaging in open market operatioys, b
purchasing long-term government securities (Laev&n
Valencia, 2008).

These policies however did not prove entirely
effective. Even though central banks played thae as chief
financial intermediaries, significantly expandirigeir balance
sheet exposure, it seemed as if monetary policydcoot
provide the proper answer. At the same time thealfis
condition of various countries deteriorated, beeao$ the
increased public spending that was driven towatusse
actions, with serious negative effects on publicbtde
especially for countries that faced fiscal diffites>° After
the collapse of Lehman Brothers, some major fir@nci
institutions received public support, such as epitjections
and guarantees. In many cases, however, thesey polic
responses were not proved effective and were congrited
by other measures.

4.3  Lessons from previous crisis episodes

There is a growing literature focusing on the défe
policy measures that were implemented in diffepariods of
banking crises. Reinhart and Rogoff (2008) drawadabm
eighteen bank-centred financial crises from thet poar
period and use it as a benchmark for the U.S. suleperisis.
They categorize five different groups of crise® tBig Five,”
and compare the current crunch with previous egisotdhey
conclude that unregulated financial entities playwach more
significant role in the financial system and idgntsome
gualitative and quantitative parallels with prewsogrises.
These constitute the decline in productivity growtid house

%5 Additionally, due to the weakened fiscal positiomgny countries faced
increased government bond yields that constitutkdther negative effect
on fiscal sustainability.
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prices and the large volume of cash flows that wvebannelled
into the subprime mortgage market.

Honohan and Klingebiel (2003) examine the impact of
crisis management measures on fiscal costs. Thalyzn40
crises around the world and do not find any evidethat the
measures reduce fiscal costs. They do find thaanhwst
deposit guarantees, open-ended liquidity suppapeated
(and thus initially inadequate or partial) recalmttions,
debtor bailouts and regulatory forbearance addifsgntly
and sizably to costs” (Honohan and Klingebiel, 200&ye 2).
They conclude that countries that avoid these @slican
significantly reduce the cost of future crises anopose either
a strict approach to face banking crises, or aonractodating
approach where the authorities have the abilitgawtrol risk
taking.

An IMF working paper (Laeven and Valencia, 2008)
describes a new dataset with policy responses frarnous
countries during the period 1970-2007, includingl al
“systemically important banking crises” (Laeven &lencia,
2008, page 5). According to their definition, “insgstemic
banking crisis, a country’s corporate and finan@attors
experience a large number of defaults and financial
institutions and corporations face great difficestirepaying
contracts on time” (Laeven and Valencia, 2008, pggd hey
group the remedy measures into two pools: immediatiey
responses and main policy approaches in the résolphase.
The first group consists of: a) suspension of cdibity of
deposits, which prevents bank depositors from seeki
repayment from banks, b) regulatory capital forbeae,
which allows banks to avoid the cost of regulatory
compliancé®, c) emergency liquidity support to banks, or d) a
government guarantee of depositors. The secondpgobu
measures includes a) conditional government-suteiglibut
decentralized, workouts of distressed loans, b)t deb
forgiveness, c) the establishment of a governmemea asset
management company to buy and resolve distresaed;|¢d)

*® This can be achieved, for example, by allowingksato overstate their
equity capital in order to avoid the costs of caations in loan supply.
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government-assisted
owners,

sales of financial institutidos new

typically foreign and (e) government-assist

recapitalization of financial institutions throughjection of
funds. They emphasize that regulatory forbearantat (

allows

the gradual

transition to stricter pruddntia

requirements), tools to provide liquidity and reitajzation
measures are three of the most common featurdwe gflobal
crisis management. However, since these measur@sica
resolve all systemic problems, a bank-restructupilag seems

to be a necessity. In conclusion, a successful {g@ads to be
selective in its financial assistance to banks|ewvthie adverse
impact on the balance of the real economy has to be
constrained. Table 4.1 summarizes the differenticpol
measures as presented by Laeven and Valencia (2008)

Table 4.1:Crisis policies of 42 banking crises episodes, 182007

Policy measure

Characteristics / Details

Deposit freeze

Duration and coverage of deposit freeze

Bank holiday

Duration of bank holiday

Blanket guarantee

Duration of guarantee, previous explicit depos|
insurance arrangement

—

Liquidity support /
emergency lending

Collateral, interest at market rates, lowering o
reserve requirements

Forbearance

Banks not intervened despite being technicall
insolvent, prudential regulations suspended or
fully applied

not

Large-scale government
intervention

Bank / financial institutions closures

Nationalizations

Mergers

Private capital by bank shareholders

Sales to foreigners

Bank restructuring agend|

Asset management
company

Recapitalization of bankd

Recapitalization level, recapitalization cost to
government, recovery of recapitalization expen
recovery proceeds

Deposit insurance

Coverage limit, losses on depositors

Source: Laeven and Valencia, 2008.
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4.4 Interventions in the current crisis

On March 2009, during the meeting of the G20
ministers and central bank governors, the policyenak
evaluated the national responses to the bankirgpscriThe
basic aim was twofold: to restore creditor confickerand
financial stability. This would be implemented vian
international strategy with five elements: interoaal
cooperation for restructuring and recapitalizatpmiicies, an
international framework for valuing and disposinfy toxic
assets, quick actions for inspecting financial itngons (in
terms of liquidity and solvency), institutional fn@works for
public holdings of banks (to ensure that recaméali banks
operate suitably) and an effective communicatiomtsg)y.
The G20 members emphasized lessons from previosesscr
More specifically they referred to possible undeéneation of
the impact of previous crises and to the need ystesn-wide
and comprehensive measures. They categorized they po
actions into two phases: a) containment and byuesiring
and resolution. Table 4.2 below summarizes all maasures
that are implemented under each phase. Their di@iuaf
the remedies indicated that, even though “the &ffiar contain
creditor flight were largely successful” (IMF 20Q9zhge 13),
the impact on the financial positions of banks Vuaited. At
the same time, the solutions have not preventedytbeing
lack of confidence in the banking system. Final
recommendations included the need for reinforcemant
stabilization policies, direct actions for banktrasturing and
the development of a comprehensive managemenggyrat

Given the above, all countries share three basic
priorities to repair the financial sector: a) emsgr that
financial institutions have access to liquidity, identifying
and dealing with distressed assets, and c) retiapitaweak
but viable institutions and resolving failed ingtibns (IMF,
2009a).
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Table 4.2: Overview of policy measures, G20, Spain and Nethands

Containment Resolution
Deposit Insurance Debt Guarantees Liquidity Recapitalization Asset Management
Establish Amoqnt New Capital Capit.al Cgpital Asset Amoqnt
Country No Increase | Wholesale | Committed Measures Plans Committed | Injected Purchase Committed Loan
Change or borrowing (bn of Introduced | Established (bn of (bn of Plans (bn of Guarantees
Expand USss$) US$) USss$) US$)
Argentina
Australia unclear 52
Brazil 3,8
Canada unclear 59,6
China 19,2
France 402 50,3 17
Germany 503 100,5 26,6 6,3
India
Indonesia
Italy unclear 25,1
Japan 120 27,6
Mexico 3
Netherlands 251 25,1 22,3
Russia unclear 26,6 20,3 6
Asriltj)?al unclear 2,7
South
Africa
Spain 126 unclear 62,8
South unclear 155 23 38
Korea
Turkey
United
Kingdom 355 71 52,6 71
United unclear 700 236 1.100
States
Total 1.134 399 1.346

Source: IMF 2009d.

4.5  Categorizing the interventions

For the purpose of our analysis, we identify three
different types of interventions. First, asset nummaent
relates to purchases of bank assets and any geesafr
future asset losses. Second, liabilities managerocentains
guarantees in the form of deposit insurance andt deb
guarantees. Third, equity management refers tactdequity
injections, such as stock acquisition or (partial)
nationalization.

4.5.1 Asset management

Several countries set up asset management companies
to manage asset-side policies. The usual practidbat the
government buys toxic securities, taking them otttre
bank’s balance sheet with a price discount, so itsavalue
will be much lower than the nominal value. Anotlsamilar
intervention is to remove bad assets from bankdarize
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sheets, transferring them to publicly-owned finahci
management companies, with  possible repurchase
arrangements. Moreover, asset management includessa

for the minimization of further losses from thesssets as
well. Guarantees for potential asset losses arecaiy
realized by securing these assets via ring fendihg.aims of

the above asset-side measures are twofold: a) deake a
bank’s leverage and b) to liquidate the bank’s gelsition via
removing bad assets from its balance shkeet.

Loan loss provisioning is another subcategory sktis
management. The government can cover some loaesloss
from subprime mortgages by setting aside an expassan
allowance for bad loans. The measure is most @feedor
relatively small financial institutions with relently low
exposure on the systemic risk that resulted from dhedit
crisis®

Similar accommodating policies can be also
implemented on the other part of the income statéemé is
very common that governments decide to empowecdbpéal
base of banks through increased profits. This oesuvaivers
of capital requirement through either explicit anplicit
forbearance. The restoration of bank profitabitgn be also
achieved through debt relief programs for lender&atilitate
repayment of their bank loans.

In Figure 4.1 we portray the main features of began
sheet asset management interventions.

" The price of these assets is given by their baalkesin the pre-crisis
period minus a discount that corresponds to theelshat resulted from
these core assets or from financial instruments Were backed up by
these assets. The price of a random asset j atttighg) is given by its
book value at the pre-crisis period;{Mminus this pre-crisis value times
the discount percentage at time;f)d

A= Vi * (1 -dy).

® However, in some countries (for example, Uniteat&t and Japan) the
government did not allow this arrangement.
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Figure 4.1: Groups of Interventions, Asset Management and
subcategories

Source: Author’s contribution.

4.5.2 Liabilities management

Balance sheet restructuring also concerns liadsliti
management, which aims to deleverage banks. The
government alleviates a bank’s debt position veifig some
of its cash flows, so that it can service amoriratand / or
interest payments. Guarantee schemes in the fordepdsit
insurance or other warranties on interest paymemiscipal
payments and interbank liabilities was a very commemedy
measure, which was applied in most of the counthaswere
affected by the credit crisis. Another famous reyngtat was
globally implemented was the increase of deposarautees
(usually referred to as blanket guarantees), wrsinify
government protection of deposits.

The magnitude and extent of the financial systemic
crises dictated extra liability-side measures. Mgpecifically,
many countries implemented the provision of guaesit not
only for deposits, but also for debt issuance @ow for bank
borrowing, aimed at banks that are in immediated nfee
external financing. The main advantage of suchognam for
banks is that they can borrow at a risk free irsterate plus a
relative fee towards the government. This somehaseg the
interbank lending, since the scheme is favorablevtotypes
of banks: on the one side, solvent banks can landsf with
public protection, while “bad” banks can borrow apby.
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A final aspect of balance sheet liabilities mamaget
concerns the prudential regulation of banks. Faodreze
refers to the situation where banks are permitbedperate in
spite of the fact that they are technically insalverhis was
indirectly implemented in some countries as an
accommodating measure against systemic failurtaréisees
the suspensions of prudential regulations such cen |
classifications and loan loss provisioning (IMF, 020).
Presumably, the strict prudential regulations tingplement
restraining actions for an illiquid bank that esteinto
prolonged and severe trouble are altered. Thisme dn order
to incorporate an accommodating approach that dedu
extensive liquidity loans, even to significantly salvent
banks. This allows banks to meet their short-tewanl
obligations. Eventually, in many liability-side gewvment
support schemes, blanket guarantees that were egraot
depositors in order to restore their confidencéhm banking
system, were combined with bank debt protectiogm@mmes
that would assist troubled and illiquid banks. Feyd.2 below
shows the subcategories of balance sheet liability
management.

Figure 4.2: Groups of Interventions, Liabilities Management arl
subcategories

Source: Author’s contribution.

4.5.3 Equity management

As part of the crisis resolution, governments
commonly recapitalize systemically important bariksdoing
so, they address illiquidity as a negative effecthe crisis.
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This measure also reveals the role of the centnak las lender
of last resort, when it tries to maintain liquiditgr solvent
banks. The public capital adds to or replaces &’baiird
party or equity financing. Under this provisioneté usually
exist repurchase agreements, where a bank canobsil
getting back the shares that were acquired by dtivergment
and providing the latter with an additional premiuior
entering into this process.

More specifically, this group of measures incorpesa
the following: a) direct equity injections in shacapital by
purchases of either preferred or common stockspure
nationalizations, c) partial nationalizations, dgngers with
public or quasi-public financial institutions, e)
recapitalizatons and f) bank closurés. Generic
recapitalization of banks may include specific @u$i of
equity enhancement. The basic formats are: diresh c
inflows, government bonds, subordinated debt, jagebk of
bad loans, credit lines, assumption of bank liabgi ordinary
and preferred shares, or other means (IMF, 2009c).

Current policy measures are designed to resolvesss
of bank insolvency and illiquidity. The choice ofther an
accommodating policy of forbearance and guarantees
hardcore polic? with capital injections, (partial)
nationalizations and purchases of distressed assetdasic
dilemma for policymakers. Figure 4.3 below consates the
four main measures of remedies via capital injestiand / or
recapitalization.

* Bank and other financial institution closures @n@ significant
government intervention for the banking system,nevfethey do not
constitute a nationalization or capital injectiomeasure. These closures
often incorporate shareholder protection schemdsaam usually measures
of last resort since attempts for mergers, acdoistand mere or partial
nationalization were initially realized. They ocd in most cases for
minor investment banks and not for systemically enpnt financial
institutions.

% policies that come along with significant bank agerial decisions such
as restraining management, personnel changes, raeogeacquisition
measures and liquidations.
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Figure 4.3: Groups of Interventions, Equity Management and
subcategories

Source: Author’s contribution.

4.6 Conclusion

Buyouts of distorted assets can enhance liquidity f
troubled banks, which have a serious incentiveeib their
undervalued assets, while the public side can piatlnprofit
from these assets, since they purchase them ascauit.
However, the government can be trapped into tlexeénsible
underdog position of obtaining huge quantities okid
waste®! It is a fact that many market actors did not adeejy
value the off-balance sheet risk of these secaritighich
created information asymmetries about the magnitadd
consequences of the relevant exposures. The rali¢iche for
policymakers, when attempting to remove bad adsats the
bank balance sheet through the rescue progranmdemb set
a correct price for these assets. To this effeatemments
must establish a common methodology for the proper
valuation of transparent credit instruments, wtfile volatility
of such exposures must be reduced. Even if theatiatu of
complex troubled financial assets is very difficuttcan be
achieved by realistically and conservatively assgsfuture
income streams from these assets.

®! The IMF suggests a more precise valuation of @sseited securities by
the creation of valuation reserves, if “market psicdeviate rapidly from
trend (or possibly an estimate of underlying valum)ilding up a buffer
during upswings to be drawn down in downturns” (IN2B09c, page 13).
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Recapitalization, in the form of government bonds,
provides support for a bank with severe liquiditplgems.
However, it can have negative effects in terms a¥ency.
For example, subordinated debt could raise a bdaldsities,
which creates serious solvency considerations,cespefor
banks with sizeable exposures. Additionally, as We&scase
with distressed assets, there is a need for astieakialuation
of all expected losses from problematic securitigsus, the
measure has a managerial and a business strategpgt.abhe
(partial) nationalization of viable institutions rcabe
successfully implemented via establishing thresholof
regulatory capital. In any case, ownership musteberned to
the private actors in a sensible period of time. tos other
hand, nonviable institutions should be faced ifedént ways,
considering options such as closures or mergers.
Consequently, an issue that emerges, concerns the
characterization of solvent (or insolvent) banks. Iégal
framework is imperative to this effect. By benchhnag
credit events that trigger defaults, governments dafine
insolvency and design the appropriate intervention.
Ultimately, the government should only deal withafncial
institutions can maintain solvent capital requiratseand spill
the positive externalities of the rescue over thearfcial
market. In any other case, the opportunity costhefrescue
will exceed the future benefits of restoring thalkiag sector.

There are specific drawbacks that relate to the
implementation of guarantee programs as well. Mbesard
for banks and depositors is the main consideratiorssence,

a government guarantee is equivalent to a put o bank
assets. Thus, banks (and depositors) will be teinjatecare
less” about defaults and fund lodging, especidlimanitoring
mechanisms are lenient, deficient and inadequate.
Furthermore, there is the risk of increasing (cugyent)
potential fiscal costs from guarantees. If a lavgéume of
guarantees is granted to potential recipient unsbihs and if
these guarantees are not aptly valued, then thal ft®sts of
forthcoming periods may be substantial. This is aose
impending bailouts and default recoveries that @odsult
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from guarantees in the future, may generate thal riee
further use of public funds with negative macroepuit
effects in government balances and public debt.

The advantages of liability side policies though ca
overcome the above downsides. The most concretemany
is that guarantees are the best way to restoredfuakepositors
and investors in the financial system. Since depsare risk
averse, they will suffer direct and extensive Issskthey are
not covered by a deposit protection scheme. If dheguffer
losses, they will decrease their consumption, eatdable to
easily liquidate other assets. Furthermore, depasitrance
schemes are beneficial for enhancing financiakmésliation,
since depositors will not be forced to withdrawitlaeposits
to other viable and solvent institutioffs.

Finally, we argue that with guarantees, the maximum
exposure for the government is well known. Thishis exact
amount that is committed, either for deposit inaaea or for
guarantees covering potential future asset losgegsfencing)
or for other debt guarantees on principal and asterAll the
above contingent obligations can be adequatelyuated as
well, using specific option valuation techniques.

We expand more on the above issues in the coming
chapter, where we further analyze accounting aridatian
principles. More specifically, we extend the bakrsheet
approach to assess effects of specific groupstefvantions.
Using two sectoral balance sheets, one that rapsedbe
public sector and the other one depicting the bankector,
we indicate the neutrality of each interventiorg #ffect on
the capital requirement and the importance of the
macroeconomic shocks for asset valuation. Table 4.3
summarizes all basic goals and concerns of goverhme
responses to the financial crisis, according td éaiervention

group.

2 For a more detailed discussion on the positiveeot$f of deposit
protection, see Haldane et al. (2004).

84



Table 4.3: Aims and risks of remedies for the government

Intervention Group Aims Risks
deleverage| public side can bgd . d
Asset Management and brought in INcrease
risk profile

liquidate | underdog position

guarantees creatq moral hazard

Liabilities deleverage government in terms of
Management explicit contingent risk
liabilities management
insolvency by high volume
Equity Management | liquidate increased of risky
liabilities assets
Sources: 1. IMF, 2009¢c

2. Author’s contribution.
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5 Crisis balance sheet analysis and fiscal
commitments

5.1 Introducing the balance sheet approach

This chapter extends the previous analysis with the
categorization and initial policy implications aftervention
groups, applying a balance sheet approach. Theepasearch
guestion of the chapter is to investigate how a@ruention is
traced within the balance sheet of two particukstars: the
public and the banking sector (see Rosenberg,e2086). In
section 5.2, we analyze the changes in the twabalaheets,
for each different type of public interventions: asset
purchase (asset management), a guarantee commitment
(liabilities management) and a direct capital itiggt (equity
management). To make the analysis more realistec,use
G20 averages of the actual fiscal costs of the albvee
measures. Further on, we address how each inteyaent
influences the capital adequacy requirement (assumed by
Tier | ratio) of the banking system as a whole. §hwe have a
holistic image of the magnitude and the neutratifyeach
measure. Extending this analysis for a single waetion, we
also show the balance sheet and capital adequeanatains
when there are combinations of two or three intetivas®?

The second contribution of this chapter consists in
explaining certain valuation aspects of asset mmlities side
management. This allows us to draw arguments orchwhi
intervention is the most difficult to evaluate apprately and
accurately. In section 5.3, we discuss valuatiancgples of
off-balance sheet exposures (with a clear focuguarantees)

% Previous literature (Laeven and Valencia, 2008FIN2009b, IMF,
2009d, IMF, 2009e) mainly focused on the categtidmaand the fiscal
costs of crisis remedies. Rosenberg et al. (20@veldp a conceptual
framework on the balance sheet approach. They a&telihe shocks on
assets and liabilities that may trigger large adpesits in capital flows.
Following their work, we extend the balance shegpraach by using
actual values to observe the modifications on thlarre sheets and the
capital requirement of the banking system.
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and review the relevant literatut®A common finding is that
there are concrete and transparent (finance) method
calculate contingencies from the public sector suah
government guarantees. In any case, as we latae atigese
maximum exposures are well known. We also compaie t
analysis with asset portfolio risk and asset vabmaflhe main
target is to address the effect of the macroecon@hock,
which is revealed through market approach accogfitihis
shock affects the estimation of a proper valueaftiank asset
and respectively the value of a bank as a firms@ésh, it is
difficult for the government to set a proper prieéhen
purchasing a distressed asset (asset managenterst)also
complicated to approximate the value of the banladsm
when acquiring shares (equity management), since ith
highly depended upon the pricing of its financissets.

Finally, section 5.4 concludes. It links this clepwith
chapter six by describing the crisis responseshef G20
countries and the consequences that the interventiave on
fiscal balances and public debt.

5.2  The balance sheet effect

5.2.1 The balance sheet and the bank’s performance

A typical bank’s balance sheet has the generic &rm
of figure 5.1. Dewatripont and Tirole (1993) disfinsh a
bank’'s performance in two measures: the verifiable
performance that includes a) the value of the loaaturing in
period 1 plus net capital gains on assets and d®)adsets
whose value is not realized yet. The final proéalized in
period 2, depends on the managerial choice at tie of
period. The authors initially simplify their anaiysfocusing
on two managerial actions: a) stopping vs intemgrand b)

% This review includes the most significant repréatves of the sizeable
literature on the valuation of guarantees and aingibntingent obligations,
such as Merton, 1977 and 1990, Avery and Bergefl1®Boot and

Thakor, 1991, Merton and Bodie, 1992. In appendi Sve shortly refer

to literature on the management of government guees.

% Refer to Dewatripont and Tirole’s (1993) work off-lsalance sheet
operations and asset valuation.
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continuing vs being passive. For our analysis weeigoon the
government’s choice to intervene in order to restwlvency
and liquidity of banks that is realized through tti&erent
measures, namely asset purchases, equity injectans
guarantee&®

Figure 5.1: A simplified bank balance sheet

Assets Liabilities and Equity
Cash Interbank deposits
Credit to third parties Retail and wholesale detsosi
Interbank loans Subordinated debt
Equity holdings Equity (stocks and retained earsjng
Equipment and buildingp

Source: Dewatripont and Tirole, 1993.

The optimal incentive scheme (Dewatripont and
Tirole, 1993) dictates that in the case of poor kban
performance, there is a threat of frequent extamaitference,
while with good performance a passive attitude niegy
guaranteed. Assuming that the intervention actemiskier
than the “doing nothing” action, shareholders havérisk
loving” tendency, while depositors seem to be more
conservativé! The result is that these two biases can bring
upon negative externalities on a bank’s solvenay.ti@ one
hand, the shareholders’ tendency towards more c&k
decrease solvency, while on the other hand, theaigrsion
of depositors can also lower solvency. This thecaét
approach has a serious implication in the curreisisc We
can initially surmise that, since the governmemined restore
the shareholders’ trust by equity injections oreagairchases,
the real target should consist in reinstating taghf of
depositors. The government, by insuring depositsrisi
averse depositors, can limit the negative effectssavency
on the liability-side of the balance sheet.

% Dewatripont and Tirole (1993) also focus on exaiinterference as a
managerial discipline device.

7 As noted by the authors, claimholders with convetirn streams are
riskier than claimholders with concave return stiea
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5.2.2 Balance sheet risk and adjustments

An occasional paper by the IMF (Rosenberg et al.,
2005) describes the conceptual framework of tharua sheet
approach in order to assess debt vulnerability. 8g@oach is
based on measuring the linkages between assetghitities
that may trigger large adjustments in capital floWwsenough
data are available, it can also incorporate ofabe¢ sheet
items such as contingencies, guarantees and deesatVe
follow this analysis to differentiate between thstdrical and
the market value of a bank asset. The deviatiothisfvalue,
using either the balance sheet approach or the ahaeiue
approach, constitutes the main source of unceytainhen
setting an appropriate price for an asset. Onithe & public
finances, the balance sheet approach looks agforeserves,
loans outstanding, inventory and public debt gtecsic point
in time. It also distinguishes three sectoral be¢asheets, the
government balance sheet, the private financiabséalance
sheet and the non-financial sector balance sheetoh8erved
the basic balance sheet adjustments for the gowarnend
the financial sector following a specific govermne
intervention. In this way, as Rosenberg et al. 800
emphasize, we are able to reveal the vulnerabdftyeach
sector due to a change in the asset and / oritiabilstock.
The authors also identify four different types aldnce sheet
risk that could potentially lead to specific patieifor capital
account crises: maturity, currency, capital streeetiand
solvency risk.

Maturity risk sources from maturity mismatches,
which occur when long term illiquid assets mismateith
short term liabilities that could dangerously ex@othe
country’s position. This exposure is twofold, ingorating
interest rate risk, if interest rates rapidly irage and rollover
risk, when liquid assets cannot cover maturing .debtthis
case, the government must seriously consider thge la
amounts of illiquid assets that they purchase fl@nks. The
maturity exposure expands together with the ine@aslume
in such assets. Currency risk is not directly aéddoy remedy
interventions, since it refers to the mismatch afseds
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denominated in domestic currency and liabilitieeateinated

in foreign currency. There can exist an indire¢e@fthrough

domestic currency depreciation, in the case thatftneign

currency liabilities stock is very high and, conemtly, a

large volume of domestic currency financial assate

acquired, either in the form of bad loans or baidcls.

Capital structure risk aggregates, in essence, ritatand

currency mismatches. It focuses though on a cosntigbt as
measured by the debt to equity ratio (Pettis, 2064pturing

the risk exposure on the liabilities’ side. Thiskris attributed
to the probability of assuming too much debt as thlates to
the net worth. Apart from the above risks, we atsention

generic market risks, which may include sharp desms in

asset prices (government bonds, equities, comnagditieal

estate), interest risk, credit risk, operationsk retc. All these
risks together with currency and maturity mismaschaght

potentially lead to solvency risk, which may be etat
transformed into a crisis. In this situation, cteds and

investors lose confidence in one or more balaneetsbf the
three main sectors of the economy.

5.2.3 The effect of one intervention

We consider, further on, Rosenberg et al.’s (2005)
approach, as described above, to analyze two diatpli
balance sheets following a government interventiba: bank
balance she&tand the government balance sheet. We observe
the particular changes in the two balance shedtsrespect to
the intervention chosen by the government. a) asset
management, b) liabilities management and c) equity
management. We assess the balance sheet efféiziagithe
following simplified model.

® This could depict the balance sheet changes dfahking system.
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Figure 5.2: Two sectoral balance sheets: the government andettbank

Source: Author’s contribution.

On the asset side of the government’s balance ,sheet
the main components are the fixed assets, theqatadit and
the government owned securities, while the domitiabtlity
concerns the public debt in the form of either exaédebt or
government securities held by the public. In essetite net
worth of the government is the difference betwdsnassets
and its liabilities. The bank, in this simplifiedample, is in a
balanced interbank lending position, since it igheg a net
lender nor a net borrower. The rest of the assetdoans to
third parties, securities and other equities angdipggent and
buildings. Liabilities, apart from interbank loanspnsist of
interbank and retail deposits, long term debt amhevs
equity. The ratio to measure the capital requirdnmelates
equity and the bank’s total risk adjusted assets. A
straightforward manner to assess the capital adggoiathe
bank is the Tier | ratio that captures the coreitagpn the
form of common stock and retained earnings, asreeptage
of its risk weighted financial assets (excludingefl assets).
The formula is:

liers = €quity / (cash and equity holdings + interbavdnis + credit) (5.1)
Assuming 100% risk weight of all assets, then ther T
solvency ratio of the banking sector in this case i
5/(30+20+40) = 5,5%.

Asset management, as aforementioned, mainly refers
to purchases of distressed assets by the governaraht
specific provisions for losses generated from thassets.
These latter provisions mainly concern guaranteeduture
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assets losses and are treated off-bal&hée can observe the
liquidity effect following the previous simplifiedxample and
the respective changes on-balance, after a purdiasébad”
loan of 4 units (figure 5.3). This is a realistm@unt since an
average of purchases of assets and lending bytsets the
G20 countries that implemented these measures6#/a3 pof
GDP. Under the assumption that the government, tiih
intervention, aims at enhancing the liquidity o thank, it
purchases the asset either by cash or by liquglatiouity
holdings.

Figure 5.3: Asset management balance sheet effect, purchase of
distressed assets

Source: Author’s contribution.

The bank balance sheet effect as portrayed abaveenws a
rearrangement of the asset structure of the bahk. Bank
exchanges distressed and illiquid assets with thgaland
liquid assets. Moreover, the capital requiremener(L ratio)
remains unaffected, since there is only a tradebetiveen
loans and cash, while other financial assets andyedo not
change with the specific intervention.

Considering that, through guarantees for loan loss
provisions, the bank can decrease its leverage tanoligh
asset purchases, it can empower its liquidity positthe
above analysis verifies our theoretical implicatiorprevious
chapter. Incorporating asset management intervetand

9 We come back to the accounting of guarantees wiettater discuss
liabilities management with blanket and debt guwes, since the
approach is mutual in these cases.
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depending on the specific measUrthat is implemented, the
government can either liquidate or deleverage tdrgeks’*
Liabilities management refers, among others, to
government guarantees. These guarantees can ki of
deposit insurance schemes (blanket guarantees)n loa
guarantees and other financial guarantees (suguasntees
for interest, principal and / or interbank liabhdd). As with
asset management guarantees, deposit protectios atm
deleveraging the bank balance sheet position. $jnaeantees
are, by definition, off-balance sheet effects thaye
unobtrusive on-balance. Hence, they will not appmarthe
conventional balance sheet of either the governroerthe
bank. To see how guarantees affect the bank’sdityuand /
or solvency, we must consider an extended balameet $hat
will capture the guarantee effect, considering & an
alternative bank asset and a potential (contingerplicit
liability for the governmenf® Assuming, for example, a
deposit insurance scheme with a nominal guarardéee \of
13 units and with the bank’s equity as collatetak two
extended balance sheets adjust as follGws.

Figure 5.4: Liabilities management balance sheet effect, guantee
provision (extended balance sheet)

Source: Author’s contribution.

0 Either guarantees for loan loss provisions (rifgncing) or distressed
assets purchases.

" We discuss this mix of asset and liability sideasees in a following

section.

2 For a further discussion on the use of extendddnba sheets, see
Merton and Bodie (1992).

3 An average of G20 countries that committed guaemtis 13,5% of

GDP.
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In the bank balance sheet we can see the guaramtae asset,
while in the government’s balance sheet it appe&san
explicit contingent liability. More specificallynithe asset side
of the government there is an additional figure thepicts the
bank’s equity collateral to “insure” the guarantesjle on the
liabilities side we show the guaranteed nominal amoThe
bank’s total assets increase by the amount of tlazagtee,
while its equity also increases, as a result of the
collateralization. The extended balance sheetdatadrease
for both the government and the bank by the amodéirihe
guarantee. Moreover, with increased financial assatd
equity, there is a significant change in the Tieapital ratio™
Re-computing the latter and assuming 100% risk kted all
assets gives us: 18/(30+20+40+13) = 17,5%.

Even though the guarantees do not officially appear
the conventional balance sheets, policy makersasaess their
effect, managing extended balance sheet positidrsreason
for this is twofold. Firstly, the latter approaclkanc portray
more accurately the overall risk exposure of bobe t
government and the bank. This supports our firgications
about the use of guarantees as the more effiarerviention,
compared to asset management and direct capitadtionfs.
With guarantee schemes, the government can explastess
its maximum risk exposure by appropriately evahmtihese
guarantees. In any case this exposure is well kn@wmthe
other hand the valuation of distressed assetshangettlement
of a “fair” price for these assets, are very difftdo managé?

Secondly, the government can allocate equity capita
more efficiently in terms of bank performance amddential
regulation. As we see from the balance sheet, tlszagtee
appears on the asset side and is counterbalancednby
increase in the bank’s equity. This occurs by tetklizing

™ The guarantee is considered a financial assethardfore increases the
denominator of the Tier | ratio.

S We expand more on in the next section, where wiatis the noise of
macroeconomic effects on the bank balance she&t.igthe main element
of the uncertainty of the value of a bank asseticivisources from the
difference between its market and its accountingeza
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the equity (for example preferred stocks) in therfework of

the guarantee scheme. The implication concerniagoink’s

performance is straightforward. Using the returrequity as a
common measure of a bank’s performance, the return
equity ratio will decrease, because of the incréasguity in

the extended balance sheet. Thus, the performdribe bank

as measured with this ratio is significantly unddued. In

contrast, the implementation of guarantee schemem g0

overvalue the capital requirement adequacy of &,bsimce

the relative increase in equity is much greaten tiie relative
increase in financial assets.

Capital injections and nationalization aim thorolygh
at liquidating financial institutions. They incomate mainly
direct equity injections in the form of purchasds(either
preferred or common) stocks, (pure or partial)
nationalizations, mergers (and / or bank closurasy
subordinated debt. We further analyze the accogntin
treatment of a direct cash inflow in one of the\abformats.’
The average of direct capital injections that weraized for
the G20 countries is 2,11% of GDP. Assuming a ahpit
injection of 2 units, the relevant effect is showiigure 5.5.

Figure 5.5: Equity management balance sheet effect, direct cial
injection

Source: Author’s contribution.

The government balance sheet changes asset struSiace
the aim is to liquidate the bank, the governmentharges
cash with bank equity. On the bank side, we obsecreased
balance sheet totals. Liquid assets (cash) incrégséhe

% Excluding bank closures as measures of last resuare, even if they are
considered significant government interventiongytldo not constitute
capital injections or recapitalization. In any casesures occurred during
past crises only for minor investment banks.
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amount of the direct inflow, while the level of éyuncreases
correspondingly.

As with liabilities measures, this interventionnca
undervalue the determinants of bank performdhdé.we
evaluate this performance by the return on equtyo) then
the increased equity shows lower performanceteris
paribus The equity effect is also similar to the liabdg effect
as far as capital requirements are concerned. Tdrd €apital
ratio (with 100% risk weight of all assets) is 24¢20+40) =
7,6%. Direct equity injections tend to overvalue ttapital
adequacy of financial institutions, because of tektively
higher increase in equity compared to financiabtsss

Therefore, regulatory capital analyses must comnside
the fact that equity interventions significantlyeat the capital
requirement. Even if, in many cases, equity in@wi are
implemented to fulfill regulatory capital requirente and thus
restore solvency, policymakers should set differgents for
capital requirements incorporating as well the baitdverage.
In conclusion, when public capital adds up or reptaa
bank’s equity financing to enhance liquidity, thefidition of
bank solvency has to be transparent.

From the above analysis, we can address significant
conclusions on the level of neutrality of each nméation
group. Guarantees appear as the most neutral eémigon on
an accounting viewpoint, since they only imposebaffance
effects. Nevertheless, these contingent commitmenist be
accurately disclosed and monitored. Asset purchasdg
rearrange the structure of both balance sheets. bimk
substitutes liquid to distressed assets with theegonent.
Respectively, there is no change in the balancetsbtals, the
capital adequacy indicator and the return on equétyo.
However, this restructuring is very important imne of the
proper pricing of the asset that is being purchasadilly,
equity management seems to be the most influeainal
inclined intervention. It increases the bank’s haka sheet
totals and directly influences the Tier | capitduirement and

" The mix of liabilities and recapitalization assisi measures is further
assessed in the next part.
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the return on equity ratio. Policymakers shouldaipeare of
these direct effects and the probable distortiotsdisparities
that they may cause. Following the above, we furtlescribe
the results of intervention policy mixes, which amuenced
by the neutrality of each intervention as discussHzale.

5.2.4 The effect of an intervention mix

Figures 5.6 and 5.7 show the balance sheet
modifications realizing, a) guarantees and assetjages, and
b) guarantees and direct equity injections respelgti We
observe that the (extended) balance sheet totatsase for
the government and the bank in both cases. Evguaifantees
are the least influential intervention not affegtiat all the
conventional balance sheet, we observe that, isethite/o
cases, they constitute the dominant interventionorevi
specifically, combining them with asset purchas#s,s
noticeable that, apart from the balance sheet u@sting
between liquid and illiquid assets, the rest of thanges are
only caused by the guarantee effect. The decreasedh on
equity ratio reveals that the bank's performance is
undervalued, while the Tier | capital ratio incresasto
18/(34+20+36+13) = 17,5%.

The two extended balance sheets in figure 5.7 tepic
the combined measures of guarantees and directtyequi
injections. Still, the guarantee effect is dominargcause of
the sizeable amount that is covered, comparedecac#pital
commitment. The guarantee appears in both extebdkeace
sheets, in the liabilities side for the governmant in the
asset side for the bank. Bank equity increases dili the
guarantee and the equity injection and cash isasgdd with
equity to liquidate the banking system. The retamequity
ratio is again undervalued because of the sizeable
collateralization and the capital ratio of the bagksystem in
this case in this occasion is slightly greater,
20/(32+20+40+13) = 19%.
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Figure 5.6: Balance sheet effect: a combination of a purchasé
distressed assets and a guarantee provision (extetbalance sheet)

Source: Author’s contribution.

Figure 5.7: Balance sheet effect: a combination of a guarantee
provision and a direct capital injection (extendedbalance sheet)

Source: Author’s contribution.

As we observe, if guarantees are combined withrothe
measures, the actual on-balance sheet effects ate n
detectable. This is also the case in figure 5.&re/live show a
combination of all three measures, an asset pugchas
guarantee provision and a direct capital injectionce more,
the dominant effect results from the guarantee, ciwhi
constitutes the higher commitment. The asset psechad the
capital injection both enhance liquidity, the firddy
restructuring the asset side of both balance shemdsthe
latter by exchanging cash with equity capital. Tdeance
sheet totals increase, with the greatest increasedur in the
banking sector. Furthermore, because of the ineceeapital,
the bank efficiency, as measured by the returnquityeratio,
seems undervalued. On the contrary, there is arvaluation
of the Tier | capital ratio, which is the same be tcase of a
mix of guarantees and direct capital injectionst tis 19%
[20/(36+20+36+13)].
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Figure 5.8: Balance sheet effect: a combination of a purchasé
distressed assets, a guarantee provision and a ditecapital injection
(extended balance sheet)

Source: Author’s contribution.

The most interesting case is the mix of a distiksse
asset purchase and a direct capital injection @du9). This
is the only combination that affects the two conigeral
balance sheets. The balance sheet totals remaisathe for
the government and slightly increase for the bamke
dominant effect comes from the capital injectiosiace with
asset purchases, there is only a liquid-illiquideasexchange.
The only reason for increasing balance sheet tohad
changes in performance and capital adequacy raidbe
direct cash injection. More specifically, the Tieatio is 7,6%
[7/(36+20+36)], which is the same to the direct izdp
injection intervention alone. This is rational, @nthe asset
purchase does not affect the capital requirementther
performance ratios. Referring to the latter, tHamreon equity
ratio appears slightly undervalued because of tieeased
equity.

Figure 5.9: Balance sheet effect: a combination of a purchasé
distressed assets and a direct capital injection

Source: Author’s contribution.

The analysis of figure 5.9 directs us to signiftcan
arguments. It is obvious that with this mix of iMentions, the
main goal is to liquidate, since 6 units of cashk mansferred
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from the government to the banking system. Thigididy is
counterbalanced by a loan purchase and an equithase
respectively. We can link the above findings to vpas
studies (Honohan and Klingebiel, 2003, Montgomeg05,
Laeven and Valencia, 2008, Hoshi and Kashyap, 2008,
2009d, IMF, 2009e, OECD, 2009c) that governmentsl te
combine asset and equity side management. Howéwveugh
the balance sheet analysis we can also provide lid so
explanation.

The fact that asset interventions do not directigca
the balance sheet totals, the capital requiremativ rand
performance ratios, gives space and flexibility ombining
this neutral measure with a more influential onghsas direct
capital injections. Another argument is that, bymbiing
asset and equity management, policymakers aim ysaiel
restoring liquidity of the banking sector and nainsider
solvency or deleverage targets. The latter is maiealized
through liabilities interventions, even though lire tcontextual
analysis (chapter four), we described how, throwgset
management, governments aim at both liquidating and
deleveraging target banks. Finally, another impdrtanding
is that the neutrality of interventions heavily dads upon
their effect on equity. As we observed, recapitdlan in the
form of direct equity injections, which mainly tatg at
liquidating banks, enhances equity capital. Thsoabccurs
with other forms of equity management, such as srergith
public institutions, (partial) nationalizations aother forms of
acquisition of bank ownership by public bodies. Ailese
measures, because they increase the net positidrarnks,
always tend to undervalue performance ratios, sagtthe
return on equity ratio (increasing the denominator) to
overvalue the capital adequacy requirement, su¢heaSier |
ratio (increasing the numerator).

We further discuss the theoretical implicationsotit
balance sheet exposures, macroeconomic shocksahration
principles. Table 5.1 sums up our main findingshef balance
sheet analysis. These concern the effect of diftetgpes of
interventions on three banking indicators: the hedasheet
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totals, the return on equity as a performance mreaand the
Tier | ratio as a capital requirement measure. \§e adicate
the dominant intervention in each case and theedie level
of influence on balance sheet indicators.

Table 5.1: Dominant interventions and the effect on balanceheet

indicators
Government LA
Intervention Dominant Level of balance balance Capital Performance
intervention® | influence sheet | requirement ratio
sheet totals totals
Asset Asset Medium Unchanged Unchanged Unchanged chdvged
Liabilities Liabilities Low Increased | Increasefl | Overvalued | Undervalued
Equity Equity High Unchanged| Increasedd  Overvafuédindervalued
Asset / Asset Medium Increas@d | Increasefl | Overvalued | Undervalued
Liabilities
Asset / . . i A
Equity Equity High Unchanged Increased  OvervalugdUndervalue
L'aét;ﬂ?tis/ Equity High Increased | Increasetl | Overvalued | Undervalued
Asset /
Liabilities / Equity High Increased | Increasetl | Overvalued | Undervalued
Equity

Notes:

1. We assess the level of influence and the domiminvention on the conventional balance sheatg o
(guarantees effect is not considered)
2. Changes in balance sheet totals refer to thereldd balance sheets (guarantees effect is coesier
3. We assess the effect on capital requirementf@gerformance ratio considering the guaranteésoef
Source: Author’s contribution.

5.3 Off-balance sheet exposures, asset valuation and
macroeconomic shocks

This section’s purpose is twofold. Firstly, by rewing
the literature, it attempts to accentuate thatethare well-
established finance methods to evaluate liabilityles
interventions, namely guarantees. Secondly, through
theoretical approach, it identifies the macroecoieashock in
a bank’s balance sheet, as a factor that makegathation of
a bank’s asset (and, therefore, the implementati@sset and
equity management) very difficult.

5.3.1 Option pricing theory and guarantees valuation

Explicit deposit insurance schemes and loan
guarantees were used as an answer to solvencydeoatsons
during crisis periods. There is an extensive lite& on
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estimating the value of loan guarantees, depaositrance and
other contingent commitments, either for private pablic
entities’® In the following part, we specifically focus on
Merton’s approach on valuing contingencies usingioop
valuation techniques.

Robert Merton (1977), in his paper on the applorati
of option pricing to derive the cost of depositurence and
guarantees, emphasizes that guarantees constitugpdicit
liability cost on the guarantor. There are two ral&gives for
the government when issuing guarantees as measares
recover from the financial crises: a) deposit gosas and b)
loan guarantees. These actions refer to liabilitde s
management and asset side management respectBrebe
the government is the guarantor, there is an intgantingent
liability on the public side, which - as Merton a3 -
imposes a cost that is similar to an explicit gntga. He also
assumes that deposit guarantees are less expamiveore
efficient compared to guarantees on bank loans.

Such contingencies can be viewed and evaluated as a
put option (Merton, 1977) and valued using the Bland
Scholes option pricing formula (Black and Schol&873).
The author considers a simple model where a firmos
money and promises to pay a specific amount daespecific
date (the maturity date). If the firm defaults théne
bondholder has a claim on the firm’s assets. Atunitgtand
as long as there is a positive probability that hkie of the
firm’s asset is less than the expected debt paysndrn there
is a positive default probability for the debt, wki is
characterized risky. The default probability is tthéerence
between the asset value (at maturity) and the esgetebt
payments.

A third party guarantee on the above issuance déees
that in the case of the debt-holder’s default,gharantor has
to bear the debt payments. The guarantor on hes Isas to

8 Most representative examples are the works fromaA@ and Dreyfus
(1989), Crouhy and Galai (1991), Jones and Mas@8Q). Pennacchi
(1987), Ronn and Verma (1986), Selby et al. (19&8)arpe (1978) and
Sosin (1980).
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ensure that the expected guarantee payments shotilde
greater than the value of the promised paymenthenbbnd
issue. For this insurance, the firm has to payd@antor a
fee that constitutes the cost of the guaranteectwtepends
on the payoffs to the debt claims at maturity. e tiand, if
the value of the assets is greater than the expeetgments,
then the bondholder receives the promised paymenthe
bond issue, while the firm’s equity-holders thefafiénce in
excess of the asset value. On the other handgeiketpected
payments are greater than the asset value, thehbloled
receives the payment, the equity-holders receivbimg and
the guarantor has a negative outflow equal to Xcess of the
bond payments on the asset value. The guarantar cousr
the loss of default in this exampfe.

5.3.2The off-balance nature of banks

The balance sheet is a picture of only a part efttial
activities of a bank. It only shows the present arah-
contingent transactions. However, banks also engagsf-
balance sheet operations. As Dewatripont and Ti(b893)
categorize, there are 3 different types of suchaimns:

a) Financial operations not linked with granting attua
loans

b) Future or contingent loans

c) Interest rate and foreign exchange contrétts.

The authors also analyze the factors that cantrésul
bank failures. Apart from increased competition agmbanks
and carte-type agreements, they distinguish twg xeevant
and up-to-date factors: macroeconomic shocks askieri
activities. The basic aspects of these two varg@alale the

9 Merton (1977) argues that the above structurénilas to the payoff
from a put option. The expected payment corresptmtise exercise price
of the option and the asset value to the stockeprlo essence, the
guarantor has issued a put option on the firm’'stasghich gives the right
to the firm to sell these assets at the “price'th& expected payments on
the bond issue, at the maturity date of the debt.

8 Boyd and Gertler (1993) emphasize that large fifmrinstitutions are
much more involved in off-balance sheet operations.
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short term borrowing that is transformed into Idagn
lending, the increased interest rates, the sezatitn of high
quality assets and the explosion of the volume \ar-ohe-
counter derivatives transactions.

The literature on off-balance sheet commitments
mainly focused on the excessive risk taking as salreof
deposit insurance schemes in the framework of alpit
regulation. Avery and Berger (1991) empiricallyttés the
effect of commitments on loan portfolio risk. Thigyd that a
loan commitment results in less project risk expesthosen
by the borrower compared to the riskiness of a spent. As
such, loan commitments tend to lower the assetghortrisk.
Apparently, this occurs because of the contingatine of the
commitment. The latter, being a contingent liapjlitesults in
bank losses if the borrower exercises her commitraption.
Even though the bank receives a premium to reatfiee
commitment, still the contingent liability that generated is
not quantified on-balance. As such, expanding loan
commitments can result in extensive risk expostifenancial
institutions.

5.3.3 Asset valuation and guarantees exposure

The different accounting approaches that a banétass
can be treated in terms of either its historicalt @y its market
value, affects the efficiency of asset managememd a
liabilities management interventions. More speaifi; we
observe two different accounting approaches in deimh
capital requirements: the historical cost approacil the
market value approach.

Following Dewatripont and Tirole’s (1993) accourgtin
analysis on a bank balance sheet, the capital adggis
assessed by the Cooke ratio that gives a bank'satap
requirement as a percentage of its total risk aefusssets.
Moreover, the balance sheet at the end of periedhas the
following format:
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Figure 5.10: Bank end-period balance sheet
Assets| Liabilities and Equity
\ D
E

Source: Dewatripont and Tirole, 1993.

On the asset side of the balance sheet, v dernesalized
first period profit and is the historical cost (principal value)
of the bank’s long term assets. D stands for obbga
towards depositors (net debt is D — v) and E isdwaer’s
equity (which according the authors is usually wedfi as
residual). This approach constitutes the historigalue
accounting. The capital requirement ratio in tlasecis:
r=(v+ -D)/ (5.2)

Historical cost, however, does not -capture
macroeconomic shocks that may appear in periode news
from the real estate market or from interest ralégse shocks
or noise of period 2 income, which is realized eripd 1 is
denoted by . The balance sheet that incorporates the market
value of a bank’s asset following the model by Diipant
and Tirole (1993) is as follows:

Figure 5.11:Bank balance sheet including macroeconomic shocks
Assets| Liabilities and Equity
v+ D
E

Source: Dewatripont and Tirole, 1993.

In the balance sheet above,captures the macroeconomic
shocks that are still realized and accounted fopenod 1.
Market value accounting, compared to historical tcos
accounting, includes a very volatile control featuinder the
capital adequacy requirement. The ratio becomes:

r=(v+ + —-D)/ (5.3)

The market value approach indicates that the dllmta
of control is sensitive to the noise element. Tias two main
outcomes: a) with negative macroeconomic shocksralois
automatically transferred to creditors and b) a sjibs
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increase in net worth can make the controllingiearfeither
shareholders or creditors) more risk averse arelwecsa.

Apart from the control aspect of the two approaches
this distinction is very important in terms of thgroper
valuation of the assets that are purchased, slymyvdrnments
choose to implement asset management. We arguehihat
macroeconomic shock elemenis the unknown factor for the
proper market valuation of a distressed assetishatirchased
by the government. This noise is actually the ddfee
between the historical (book) value and the mafikeztl) value
of the asset and constitutes the source of unogytéor the
government. Therefore, with asset management, wery
complex to measure macroeconomic shocks and,
correspondingly, the true (market) value of the etss
Additionally, when the government implements equsige
interventions, it has to properly value all the Idarassets that
determine the real market value of the firm. Tligot easy
because of the shock element. However, with gueeanthe
maximum exposures are known and their value can be
calculated using specific valuation techniqueshsas option
pricing. In conclusion, guarantees are a bettetrunsent to
restore the financial sector compared to assethpses or
equity injections, considering valuation principles

We emphasize on the main determinants of all these
interventions in the chapter that follows. Befo@ng) so, we
link the two chapters by briefly describing thepesses from
the G20 countries, in the current crisis and byoihticing the
relevant fiscal implications.

54 The G20 response, support costs and the fiscal
perspective

Every banking crisis that occurred during the date
thirty years brought about either significant omoni costs to
governments (Laeven and Valencia, 2088)f the effects
were systemically significant, then governments ewer

8 The authors find that, since the late 1970s, Ifi2odles of systemic
banking crises occurred, which affected 93 develpmeveloping and
transition countries.
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burdened by the fiscal costs of the financial systailure.
Such costs arise from the extensive use of publidg to heal
the banking system, either by supporting major bank
stakeholders (mainly depositors) or in the fornbai-outs.

Table 5.2:Financial support operations and the impact on the
government accounts

Operation Effect
Capital grants increase in deficit
increase in public debt (gross), increase in
Equity purchases deficit when government pays in excess

the value of the equity

increase in public debt (gross), increase
Asset purchases / swaps deficit when government pays in excess
the value of the asset

n

increase in public debt (gross), reduce

Loans fiscal balance if the government is not
repaid
contingent liabilities, constitute a burden
Guarantees to the fiscal balance and the public debt if

the guarantee is called

Associated fees, interest and affect the deficit as any other income or

dividends expense
losses can affect government budget oyer
Central Bank operations time via profit transfers and necessary

recapitalizations

Source: IMF 2009e.

Table 5.2 shows the impact of the financial suppor
operations in the government accounts. Accordintp¢éolMF
(IMF, 2009e), government support can have different
implications for public debt. The direct operatioren result
in an upfront rise of government debt, leaving g@ternment
worth and public deficit unaffected due to the astjion of an
asset. The use of these assets in the future deg=rine long-
run effect of fiscal balances. The provision of iIguriees has
an indirect effect on the fiscal accounts, whiclsiilar to
contingent liabilities that are borne by the goveemt. The
IMF (2009¢) categorizes the different fiscal ef,eedepending
on the different types of actions; these are pgedlain the
table below.
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The short run effects on the crisis are easily
distinguishable from the relevant figures. For &20
countries the fiscal and debt balances worsenest afi07,
with more intense effects on advanced comparednergng
market countrie§? Furthermore, the reasons for deterioration
were different among countries: while for advancedntries
the financial sector support played the most sicguit role, in
the emerging economies the negative effects weeswat of
declining commodity and asset pricing (IMF, 200%&ahally,
public debt to GDP ratios rose significantly duritige last
three years, which is mainly attributed to packagfesupport
towards the banking sectors. Table 5.3 shows theaakc
figures for 2008 and 2009.

Table 5.3:Change in fiscal balances and public debt in the 2B (% of
GDP, difference with respect to previous period)

Country Groups 2008 | 2009
Fiscal Balance

Advanced G20 Countries -2,3 -3,8
Emerging Market G20 Countries -0,3 -3,2

G20 Countries -1,5 -3,6

Public Debt

Advanced G20 Countries 4.4 10,0
Emerging Market G20 Countries -2,0 1,9

G20 Countries 2,0 7,0

Source: IMF 2009e.

Beyond direct fiscal costs, the crisis broughtirect
effects. The deterioration of the fiscal positiondadoubts
about fiscal solvency can result in rising costbofrowing.
Even though “nominal interest rates have declinedesthe
beginning of the crisis, the weaker fiscal outlowks been
relatively muted” (IMF, 2009e, page 30). The reaferest
rates are nearly the same as in early 2007, desgitectation
of decreases. At the same time, for countries deteriorated

8 Due to the lower impact growth, automatic stabiliz and fiscal
stimulus, according to the IMF.
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fiscal conditions (such as Greece and ltaly), sjgehave
risen, increasing the cost of dé&pt.

5.5  Concluding remarks

Emphasizing on the importance of public risk expesu
and introducing specific aspects of the crisis floe G20
governments, we proceed to chapter six. There,napogse a
decision model that assesses the combination eliffecrisis
interventions and analyzes their policy mix. Befdng so,
we summarize the main findings of this chapter.

The balance sheet approach revealed important
findings. Looking at each intervention group alome find
that liabilities interventions affect only an extexd balance
sheet with significant increases in the balancetstwals for
both the bank and the government and a prospective
overvaluation of the capital adequacy requiremenén such,
this is the most neutral intervention since it ire@® only off-
balance sheet effects. On the other side, equityagement
incorporates the most influential measures. A dicapital
injection increases the bank’s balance sheet tdtalsugh
recapitalization, undervalues the return on eqgpésformance
ratio and overvalues the Tier | capital ratio. Assanagement
stands in between, since it affects the two balahests only
by rearranging their asset structure. The govermraed the
bank exchange liquid with distressed assets. licpwolakers
combine asset with equity management, then therlatthe
dominant intervention and the balance sheet eifesitnilar to
a single direct capital injection. In this cases thain target is
to provide the banking system with liquidity, nainsidering
solvency integration. We also argue that intenarsj which
transform the equity structure of a bank are thestmo
influential, since they significantly affect balansheet totals,
capital requirement indicators and performancesati

Asset management raises valuation issues as well.
These are revealed through the market value adogunt
approach that captures the forthcoming period’'s

8 Together with increased spreads, there was a o@mtistabilization of
bond yields at pre-crisis levels.
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macroeconomic shock. This shock complicates thaatain

of a distressed asset and the valuation of the hand firm.
With guarantees however, the maximum exposure i# we
known from the beginning. In conclusion, the batamsbheet
approach and previous literature on asset and litiabi
valuation drives us to a mutual key argument. Ligbside
interventions (mainly guarantees), given that thage
considerably disclosed, are the most neutral, dfietsie and
transparent interventions that a government canagaest a
crisis.

110



6 Assessing government crisis interventions
6.1 Introducing the intervention decision process

6.1.1 The link with the balance sheet approach

In the previous chapter, we analyzed the balaneetsh
outcome for the public and the banking sector,ofelhg a
specific intervention to overcome the crisis. Ilistpart, we
extend the analysis, attempting to unlock the d&etibox of a
government policy action against the crisis. ThiSoam varies
from doing nothing to implementing a mixture of #firee
groups of interventions. We use a dataset from @&
countries that reflects actions and measures theg vealized.
The dataset includes specific variables, whichegittapture
asset, liabilities or equity management decisianw/luch are
considered to affect directly these actions. Tha & to
answer the main research question of the chapthis T
guestion is twofold: a) to observe which variablase
important for the decision making process of inéetions and
b) to investigate how the different interventiorféeet each
other in this process. As such, we have a complietere of
not only the effects (chapter five), but also thasib
determinants of the policy decision to intervene.

The remainder of this chapter continues as folldws.
section 6.2, we describe the methodology and the, aahile
section 6.3 includes the economic relationshipsinokelhe
variables. Section 6.4 contains the steps in thegss and the
results and, finally, section 6.5 concludes.

6.1.2 Three steps to unlock the government course asracti

There are three main steps in developing this oetis
choice analysis. Acknowledging that our dataseifigmited
size, we initially use simple descriptive statistto illustrate
how the G20 countries reacted as a whole. To fifeste we
use unconditional and conditional probabilities.riDg the
first step, we calculate simple unconditional ptubtes to
see how many countries on average implemented which
intervention. Additionally, we review the direct caimdirect
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effect of related variables on each interventiohisTprocess
reveals which of the variables are important dutimg initial

governmental decision to intervene using at leastgroup of
measures.

The second step of the estimation deals with acehoi
of two interventions. Firstly, we statistically a@eibe this
choice, calculating unconditional probabilities farmix of
two interventions. Then, given a specific intervemt we
calculate the conditional probability of anothereonn this
way, we indicate when a government decides tovetex with
auxiliary measures, given that they have alreadyemented
another measure.

Finally, in step 3, we estimate how many countrigs,
average, implemented all three different groups of
interventions  (unconditional probabilities). Giveriwo
interventions, we also assess the probability dioremg
another intervention. With this latest step, we eo\all
possible combinations of intervention decisionst tt@n be
applied®

Figure 6.1: Government intervention decision chart

Source: Author’s contribution.

8 The terminology used here, conditional versus noditmnal
probabilities, does not reveal anything about theng of each respective
intervention.
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Figure 6.1 portrays a decision tree with the défer
government intervention alternatives. This policix s the
main determinant in the estimation process.

6.2  The logit model and the dataset

6.2.1 The logit model and jackknife

A logit incorporates a set of regression coeffitsethat
predicts the probability of an outcome of inter@dtKelvey
and Zavoina, 1975). It constitutes the log of tlkelsothat an
event will occur. These are the probability of teent of
interest to occur divided by the probability of tbeent of
interest not to occur. Thus, to fit a binary logistegression
model, we estimate a set of regression coefficigraspredict
the probability of the outcome of interest. The foents
reveal how much the log odds change based on thesraf
the predictor variables. Respectively, the logit adinear
combination of parameters is:

In(f( ))=1In m =bo+ by Xy +by Xp + ... +by X+ (6.1)
1-Pr( ) 0 171 2 N2 n/\n .
In the above equation,1, . ...  are vectors of the

predictor variables, In is the natural logarithntlog input, is

the eventpy, b, ... by are vectors of the respective parameters
and , the error term. This equation is used for evepugrof
variables as described in the next section.

In a first step of the estimation, we resample our
dataset, by using jackknife, in order to predice tlogit
regressions outcome and the log odds, as the comalit
variable varies within a specific ranffe.Jackknife is a
resampling method where estimators are re-estinmsgedral
times. We use it in this case, since the deternoinatf our
estimation properties is not straightforward. Thaimreason
for that is the small sample size. This distriboéb
inadequacy can be outstripped via jackknife. Withiouther

8 The initial idea of jackknife was developed by Qoeille (1949 and
1956) and Tukey (1958), in an attempt to reducs bral to achieve robust
interval estimation.
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information about the distribution of our randonrighle, we
obtain a pseudodatabase from which we calculatgesahnd
probabilities estimates. Using jackknife, in thiaywyvallows us
to remove bias (Quenouille, 1958).

More specifically, the jackknife is used to estiena
three variable coefficients in each of the threffedgnt logit
regressions in the first step, which reflect adsajlities and
equity interventions respectively. The aim is ttireate each
of these parameters by its sample analogue. Thiffisult by
definition, since we do not have information abdbe
distribution of the random variable that definesr ou
population. This means that there are no clear ritieal
results that can be used to approximate the sagplin
distribution of our sample analogues or to estimieir
standard errors or biases. The jackknife procdssvalus to
overcome this obstacle by estimating jackknifedapeaters
and by constructing approximate confidence interi@al these
parameters.

For step 2, we use continuous variables which captu
asset, liabilities and equity interventions foruariate models.
More specifically, we use the total amount of aggethases
for asset interventions, the guarantee commitmeois
liabilities interventions and the direct equity aofions for
equity management. In this way, the approach isneldd to
consider actual values and amounts that were cdeunior
the different interventions. Likewise, the aboventcol
variables are used in step 3. However, we do npteément
jackknife in steps 2 and 3 since it provides ushwit
insignificant coefficients and atypical values.

6.2.2 The variables and the data

Table 6.1 shows the intervention decisions foiG#D
countries plus Spain and the Netherlands, countriesh also
participated in the summit. As discussed in chafdar, we
have distinguished the different interventions tp asset
management that includes asset purchases, b) itiegil

8 We recognize in this occasion that, even by ugegknife, the small
sample size may cause weighting bias to the prafessampling.
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management that includes deposit insurance andr othe
guarantees and c) equity management with capitaizand
direct equity injections. Some countries did nalile any
measures at all, such as Argentina, India, Soutiic#fand
Turkey. On the other side, France, Germany, ItRyssia,
Spain, South Korea, United Kingdom and United State
imposed measures from all three intervention groups

Table 6.1:Intervention decisions in the banking sector, G20Gpain
and Netherlands

Country Asset Liabilities Equity
Management Management Management

Argentina No No No
Australia Yes Yes No
Brazil Yes No No
Canada Yes Yes No
China No No Yes
France Yes Yes Yes
Germany Yes Yes Yes
India No No No
Indonesia No Yes No
Italy Yes Yes Yes
Japan Yes No Yes
Mexico No Yes No
Netherlands No Yes Yes
Russia Yes Yes Yes
Saudi Arabia No Yes Yes
South Africa No No No
Spain Yes Yes Yes
South Korea Yes Yes Yes
Turkey No No No
United Kingdom Yes Yes Yes
United States Yes Yes Yes

Source: IMF 2009d.

Three different categories of explanatory variables
constitute the dataset, which contains fiscal oasiables,
financial sector variables and bank regulation aldes®’
Table 6.2 shows all the relevant figures. Fiscat a@riables

87 Appendices 6-A and 6-B (tables 1-5) include allialsles and data that
we used during the pre-estimation phase for yed82@hile some
additional data for year 2007 appear in appendix(@&bles 1 and 2).
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are the asset purchases, the guarantees and tlial cap
injections. The financial sector variables are llak assets
and the bank liabilities. Finally, the five remaigivariables
are part of the Levine et al. dataset (2008) tiné¢grates

banking regulation variables. These are: a) thegmerof the
commercial banking system’s assets in central guaent
bonds or other government or central bank secsyiti¢ the

fraction of the banking systems loans in banks &nat50% or

more government owned, ¢) the minimum asset tdaagaitio

requirement, d) the existence of an explicit depimsiurance

protection system and e) the establishment of peeaéned
levels of solvency (capital or net worth) detertara, which

forces automatic actions (like intervention).

Table 6.2;Fiscal costs, financial sector, bank regulation véables

data, G20, Spain and Netherlands

o % of
ba/;k?fng banking explicit establishment
. Bank ; system minimum y
c Assets Guarantees . t_:ap!tal Assets BaF‘.K system's Ioa);s that capital to : deposit of "
ountry purchases % GDP injections % Liabilities assets in are 50% or asset ratio insurance predetermined
% GDP % GDP GDP % GDP central more requirement protection levels of
government system solvency
bonds government
owned
Argentina 0.9 0,0 0,0 0,054 0,087 0,413 0,311 0,08 Yes No
Australia 0,7 N/A 0,0 0,314 0,129 N/A 0 0,08 No Yes
Brazil 0,0 0,0 0,0 0,097 0,041 0,21 0,45 0,11 Yes No
Canada 8.8 11,7 0,0 0,243 0,119 0,067 N/A 0,08 Yes No
China 0,0 0,0 0,5 0,035 0,054 N/A 0,66 0,08 No No
France 13 16,4 1,2 0,633 0,401 0,019 0,006 N/A Yes No
Germany 0.4 17,6 3,7 0,477 0,574 0,014 0,402 0,08 Yes Yes
India 0,0 0,0 0,0 0,111 0,037 0,314 0,726 0,09 Yes No
Indonesia 0,0 0,1 0,0 0,114 0,027 0,270 0,392 0,08 Yes Yes
Italy 0,0 0,0 1,3 0,499 0,142 0,05 0,101 0,08 Yes No
Japan 6,7 3,9 2,4 0,136 0,176 0,118 N/A 0,08 Yes Yes
Mexico 0,0 0,2 0,0 0,094 0,084 0,143 N/A 0,08 Yes Yes
Netherlands 2,8 33,7 3.4 1,499 1,037 0,103 0,051 0,08 Yes No
Russia 0,4 0,5 0,1 0,108 0,078 0,05 0,413 0,11 Yes Yes
Saudi Arabia 0,6 N/A 0,6 0,162 0,376 0,187 0,18 0,08 No No
South Africa 0,0 0,0 0,0 0,129 0,159 0,054 N/A 0,10 No Yes
Spain 4.6 18,3 0,0 0,687 0,195 0,046 0 0,08 Yes Yes
South Korea 1,2 10,6 2,5 0,196 0,061 N/A 0,143 N/A Yes Yes
Turkey 0,0 0,0 0,0 0,195 0,089 0,387 N/A 0,08 Yes Yes
United Kingdom 13,8 17,4 3,5 1,873 1,706 0,2 N/A 0,08 Yes No
United States 6,0 31,3 4,0 0,371 0,285 0,119 0 0,08 Yes Yes

Sources:IMF 2009e, Bendeich, 2008, IMF 20(

Settlements (BIS), 2009b, Levine et al., 2008, dklstitalculations.
Notes1. Figures for financial sector variables are calted as % GDP in current prices in billions of Udllars (IMF, 2009f)
2. Japan’s % of commercial banking system’s assetentral government bonds is calculated as of ladch 2006. The branches of foreign banks
are not included in this figure
3. United Kingdom’s % of commercial banking sysgeassets in central government bonds includes[$-&id Gilts and excludes credit unions and

the Central Bank

9f, Central BafilArgentina, 2009, Banco Central Do Brazil, 20@®ntral Intelligence Agency,
2009, African Economic Outlook, 2009, Republicrafonesia, 2009, OECD 2009b, Saudi Arabian Monetaygnay, 2009, Bank for International

4. Russia’s minimum capital to asset ratio requieatris 11% for banks with own funds less than rewjuivalent of 5 million euros and 10% for the

rest

5. Reserve Bank of India has recently put in peéompt Corrective Action (PCA) framework under \shdertain interventions by supervisor are
envisaged with some predetermined levels of sojvéeterioration.

Since guarantees are of prime interest througHhuost t

thesis, it is worthwhile to mention how and to wlextend
financial institutions actually used these measundere
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importantly, these disclosed amounts can serve diseat ex

postproxy of the riskiness of banks. As the IMF staié4F,

2010), the uptake for guarantees were marked &s them
pledged for the G20 countries. Some examples (daiathe

end of 2009) are representatfie. German financial
institutions have used guarantees amounting to @P@&DP,
whereas the total commitment was 17,6%. Simildfignce
utilized 5,8% of GDP from a commitment of 16,4%, ilh
Spain used 4,8% out of 18.3%. For the same periottiD
financial institutions took advantage of 13,7% franpledged
guaranteed amount of 33,7% (ECB, 2010). Genersadlyall

the measures, the amount of financial support washntess
than the committed amounts (IMF, 20£9).

We observe from the primary data, that some coestri
choose either not to intervene at all or to cononiy a small
portion of their GDP to resolution measuf&€hina and Italy
fall into the caveat of realizing only direct capiinjections. In
this way, their policy decision-makers fail to rgoe many
negative externalities of equity side managemeimil&ly,
Japan, Saudi Arabia and Russia, even if they alspeumore
neutral interventions such as guarantees and pissgtases.
they clearly focus on capital injections. This ischuse a
significant share of the total commitments, comgai@ the
other countries, were directed to bringing in “fregapital.
On the other side, Argentina and Australia follonaedanost
neutral resolution, purchasing bank assets witlelatively
small proportion of their GDP.

The rest of the countries implemented a balanced
intervention policy. The shares of the differentasees for
France and Germany are similar, where most of the

8 Data retrieved from a European Central Bank oocasipaper (ECB,

2010). The amounts are shown as a percentage 6fGD®.

8 The amount that was used for capital injectiond amset purchases
(average G20) until December 2009 was 51,7% areP6@espectively on

the initial commitment (IMF, 2010).

% These countries are Brazil, India, Indonesia, MexSouth Africa and

Turkey.

L With the exception of Saudi Arabia who does noargatee any bank
liabilities.
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commitments concern guaranteed liabilities. Gerndewyoted
a slightly higher percentage of its GDP to supjitsrbail-out
package which foresaw capital injections into barsksl
insurance companies to back up the guarantee pno@auth
Korea and the United Kingdom fall more or less lba same
track, while the latter devoted more sizeable artsun
especially to asset purchases and treasury lendiimg.share
of the commitments is similar for the United Statesl the
Netherlands, with an obvious focus on guaranteesrsel.
Even if the two administrations (and central bank#jated
emergency measures as well, they aimed basically at
expanding credit guarantees for interbank lendingease
liquidity constraints. However, the overall commdt funds
constitute a significant portion of the GDP, burdgnthe
fiscal accounts and increasing the public risk expes’

Finally, Canada and Spain seem to the overcome the
distortions caused by equity management, employinty
asset purchases and guarantees. The two courthriesigh
guarantee schemes, ensure a positive and pronganss to
any possible threats or unforeseen events thatd cafiéct
their financial system. They provide flexible optsoto face
banking system difficulties when they emerge andamseto
support systemically significant financial instituts in terms
of raising regulatory capital and providing liquidiSumming
up, the two countries efficiently managed to saéediuhe €x
pos) vulnerable positions of their financial institris?®

6.2.3 The ordered logit model

Before utilizing the three-step process as desdribe
above, we applied an ordered logit model (Gree@801 The
model assumes a natural ranking in the possibleevaf the
dependent variable. The ordinal dependent variable

%2 United States, United Kingdom and the Netherlazwtamit the highest
percentage of their GDP towards the total actual eontingent cost of
interventions among the G20.

9 Canada, especially, did more than surviving tharfcial crisis. This is
because Canadian banks are well capitalized afiedr@auganizations, while
the “investment bank” as a concept does not exist.
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incorporates the different interventions as intietl in
chapter four: asset management, liabilities managérand
equity management. We scale countries, which imefeed
all three different measures as of higher rank (Bgn
countries that mix 2 out of the three interventid@y then
countries who implemented only one type of intetiesn (1)
and lastly countries that did not intervene (0).

The regression results show that the variabled tota
support costs, capital injections and the percentddanking
system assets on government bonds are statistically
significant. Total support costs have a positivefficient>*
This is in line with previous literature (Honohamda
Klingebiel, 2003, IMF, 2009h, Laeven and Valen@2808)
that finds a positive relationship between totgbmart costs
and increased level of interventions. Extensive ding
commitments are more likely to drive the governraento
realizing an extended mix of measures. However,awpie
that if governments decide to increase fiscal coments,
they wusually aim at specific interventions (usually
combination of two measures) and not at a more rgéned
scheme”?

A negative relationship between government seesriti
(as a percentage of banking system assets) andrdieal
intervention variable is also accentuatedhe results reveal
the inflexibility of the government to combine aliediy
liability and equity side measures. It is also mwvthat
increased level of government bonds can only aehiievited

% More precisely, the proportional odds ratio fosree unit increase in the
total support score on the intervention level i510,This means that for a
one unit increase in the total support score, thds®f more interventions
(combined to lower level of interventions) are O,dteater given that
government balance and public debt are held constan

% This is enhanced by the results on the ancillaayameters, which

differentiates low and medium number of intervemsio(0O, 1 or 2

interventions) from high number of interventionsr{rventions).

% The negative proportional odds ratio of -17,56 fiee percentage of
banking system assets on government bonds, indidht a one unit
increase in this percentage, causes a 17,56 ucieakse in the odds for
greater mix of interventions (should asset purchasel government bonds
are held constant in the model).
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and targeted results, mainly concerning asset palieies.
The negative coefficient shows that if the banksygtem
asset volume is heavily constituted of governmeausties,
then governments are directly driven to implememgle asset
side remedies.

Finally, with capital injections, governments arerm
likely to implement an extended combination of meas
with additional asset and liabilities managementicjes®’
This is because capital injections must be accoregdahy
asset (asset loss provisions) and liability (deposurance
schemes) guarantees, in order to achieve liquidihd
solvency integration in the banking system. Ouultsgortify
the findings of previous studies (La Porta et. @000,
Honohan and Klingebiel, 2003, Hoshi and Kashyap)920
Montgomery, 2005) that capital injections are corently
used with other asset and liability managementvetgions
such as guarantees and asset purchases.

Even if the above findings are interesting for
interpreting the variety of the intervention mikey do not
reveal the decision to choose a specific intereenti
conditional on another intervention or a relevawintool
variable. It seems like binary and ordered outcowesnot
explain conditionality of interventions sufficiepfl® The
ordered logit model estimates the probability opiementing
a wider variety of interventions, but it cannotlae, which
specific interventions are realized to this respé&ct analyze
that, we proceed to the three-step process. Befumrg so, we
describe the relationship between each explanatariable
and the intervention choice.

" A one unit increase in capital injections resiritsn increase of 0,95 in
the log odds of more interventions, if the capratio and the solvency
target remain unchanged.

% Additionally, due to the small sample size, binang ordered outcomes
result in insignificant and atypical values.
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6.3 The economic rationale behind the variable
relationships

6.3.1 Asset management variables

The variables in question are linked with the
government’'s policy decision to implement asset
interventions. The sign of the respective coeffitseindicates
the relationship (positive or negative) betweenheaariable
and the choice of asset intervention as the depeéndeiable.
The logit model for this group of explanatory vates is:

In(f( )) = In %(r()) = o+ o ot o (6.2)
In equation 6.2, Yis a vector for each explanatory variable,
is the event, o is the logit regression coefficient,, is a
coefficient vector of the explanatory variable apdhe error
term.
a) Purchases of distressed assets

This variable is used as an explanatory variabkgep
1 and as a control variable, indicating the exacell of asset
purchases in steps 2 and 3. We clearly expect #&i@os
coefficient for step 1, since a higher volume oihds
committed to asset purchases is more likely to lresu
implementing asset intervention measures. Additipna
empirical findings have shown that with asset pases,
comes a decision for choosing a mixture of otheetside
measures. Hoshi and Kashyap (2009) stress sinekrit
between asset and equity management, both in tertask of
capital (for purchasing distressed assets and rexmahem
from the banks’ balance sheets) and also the cosmdunse of
public funds for recapitalization. Asset purchaseere
combined in numerous occasions (Laeven and Valepo(B)
with loan guarantee protection, indicating that réased
volume of asset purchases are mixed with othertasse
interventions as well.
b) Explicit deposit insurance protection system

Even if deposit protection refers to safeguardiagkb
liabilities and guarantee provisions literally inde measures
for deposit insurance, we consider that the exigtenf an
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explicit deposit insurance protection system affedtrectly
the decision of the government to implement asset
interventions. The reason for this is twofold. #ysthe focus
of such a scheme on depositors can enhance ligwditthe
asset side of a bank’s balance sheet, since thséetted”
funds are used to finance many banking activiieecondly,
the decision to implement asset interventions hea@pends
on the pre-existence of deposit protection befbeedrisis*®
If the latter already exist, it is more likely thgbvernments
focus more on liquidity provisions, such as assetipases,
rather than extending deposit protection even madi@s
reveals our argument on the expected coefficiergpddit
protectionex ante is more likely to increase the probability of
implementing asset interventions, resulting in asijpee
coefficient.
c) Bank assets to GDP

The variable “bank assets of the financial sec®iraa
percentage of GDP” is closely interrelated to apsethases,
which is the control variable for the asset intaeti@ns. A
high level of bank assets is more likely to be atganied by
large volume of purchases of some of these assat®ely the
ones that are distressed. Moreover, extensive otrati®n of
bank assets in the financial system is linked teatpr
instability of the banking sectd?” If the primal objective of
governments is the restoration of the financialtesys then
greater amounts committed to asset purchases ssheithbe

% As Schich (2008) emphasizes, after the troubldaaje investment
banks, there was an accelerated loss of confideviieh was reflected in
the rapid decrease of prices of risky assets. &tstime time, the demand,
and therefore the prices, for assets with eithpligk or implicit insurance
hiked. The aim was that, through the provisiontos$ tigh credit quality
instruments, the governments would provide a stablece of financing
and reduce the threat of bank failure.

10 For example, Honohan and Klingebiel (2003) mentitmat an
accommodating approach features - among otherguidity support to
banks and explicit blanket depositor guarantees.

101 a Porta et. al. (2000) use the volume of banktasas an indicator of
the banking sector efficiency. They also includenkbassets in the
measurement of financial stability and find thatkassets are related with
grater financial instability.
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necessary. Thus, we expect a positive relationblefwveen
bank assets and the asset intervention variableessured
with asset purchases.

6.3.2 Liabilities management variables

This group is related to the choice of liability
interventions. In the section to follow, we explathe
relationship between each of the explanatory viesahnd the
dependent variable, this being the liabilities mmésmtion
choice. The logit regression is:

In(f( )) = In %(r()) = o+ nZnt* g (6.3)
Z, is a vector for each explanatory variablas the event, o
is the logit regression coefficient,, the parameter of the
explanatory features andthe error term.
a) Guarantees

In step 1 we use guarantees as an explanatoryblaria
for liabilities interventions, while in steps 2 aBdve use it as
a control variable. Guarantee provision is one had tools
available for governments, mainly used to restohe t
confidence of the investors and depositors towattuks
financial market. During the current crisis, govaents went
beyond the usual support measures, expanding rexisti
guarantee schemes and introducing additional messiar
banks, which cannot fulfil their (short-term) olaigns.
Government guarantees have been made available gamon
other tools to support the issuance of new bankd®doy
qualifying financial institutions, with the govermmt
guaranteeing the due payment of principal and esstgrayable
by the issuer to the holders of the liabilities ed by the
scheme. It is reasonable to expect a positive ioalstip
between the total guarantee commitments and tldities
intervention variable, since it is more likely thaith extended
commitments, governments increase liability sidesnees’

192 previous literature (OECD, 2009c, Schich, 2008,n¢tmn and
Klingebiel, 2003) deduces that guarantees are coavttly used with other
actions to assist troubled financial institutiosgach as asset acquirements
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b) Fraction of the banking systems loans in bariet are
50% or more government owned

The ownership of banking system loans by
government appointed bodies reveals the level efpthblic
credit risk exposure. For example, if the governmen
purchases loans form a commercial bank, therersexant
transfer of credit risk towards the public sectés the
existence of a credit protection system affectsdibesion of
the government to implement asset interventionsg th
dependence of interbank lending on government csinigr
directly influences liability side measures. Ths because
bank asset public ownership may drive governmempts t
implement mainly asset interventions and does nwe g
flexibility to extend liability management.

Additionally, there is another link. Liabilities
management, apart from deposit protection, referother
debt guarantees, guarantees on principal and sttarel the
like. Thus, the amount of loans that are owned hplip
bodies, directly affects the decision to extendrguogees to
debt instruments and features (principal and istgrerhe
greater the government loan ownership, the lesutids that
will be committed to such additional guaranteesceia great
percentage of the loans is already “collateralizéatough
public ownership. As such, we argue that if thera sizeable
portion of government owned loans in the bankingtey, it
is less likely that governments will implement ligkes
interventions. Thus, we expect a negative coefficie
c) Bank liabilities to GDP

The bank liabilities to GDP ratio reveals the highl
leveraged positions of financial institutions. Wgwe that a
high volume of banking system liabilities, is mdieely to
increase the probability of liability side intentemms. This is
because the complexities that arise when evaluatirgy
contingent obligations of banks, limit the efficognof solitary
one sided interventions. It is more likely that,thwhighly

(asset management) and direct capital grants ¢equainagement). Apart
from loan support actions (guarantees on princigfebinterest), guarantee
schemes typically incorporate deposit protection.
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leveraged positions, extensive liability intervens can
address the multiplicity of the problem. Furthermyaspecific
aspects of the financial crisis are attributedxoess leverage
of financial (as well as industrial) entities. Heghlevels of
capital and consequently less leverage can be efteetive
than a reduction in capital requirements, resulim@ more
resilient financial systertf® This is another indication that
liabilities management must be extended in orderettuce
leverageex postand to stabilize the banking system. We,
therefore, expect a positive coefficient.

6.3.3 Equity management variables

These variables are expected to affect the equity
intervention variable. We further discuss the expesign of
each coefficient separately. The logit model fas tjroup is:

In(f( ))=In 1|j)FI;(r()) = o+ nWnh+ n (64
where W, is a vector for each explanatory variables the
event, o is the logit regression coefficient, the respective
parameter and, the error term. For steps 2 and 3, we also use
the total amount of direct capital injections ascantrol
variable for equity interventior8?
a) Minimum capital to asset ratio requirement

In order to maintain the capital adequacy requirgse
in crisis periods, banks can use supplementary adjksted
weighted assets or capital. Thus, by definitionyitgside
management directly affects the capital ratio. Wieaay

103 According to the OECD (2009c), high leverage andomcurrent

mismatch between liquid liabilities (in the shogtrh) and illiquid assets
(in the long term) can render the entire finan@gstem as vulnerable.
Breitenfellner and Wagner (2009) also note thatféwt that many highly
leveraged financial institutions relied heavily short term financing,

boosted the crisis.

1% previous literature (Honohan and Klingebiel, 200®ntgomery, 2005,

Hoshi and Kashyap, 2009) indicates that governmehtsys tend to

combine capital injections with other asset side kability side measures
to re-stabilize the banking system. We test thas#ings in steps 2 and 3
where we use capital injections as a conditionalatée for asset and
liabilities interventions.
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discussed in previous parts, how, through equijgctions,
the capital adequacy ratio can be overvalued. Govents are
tempted to use this tool of (indirect) regulatooytiearance, in
order to maintain the required capital requiremebis
financial institutions at acceptable standdfdidVe argue that
a banking system with institutions that fulfil theapital
regulation criteria adequately, is not in an imnagelineed for
direct equity injection programs. If banks maintaimery high
capital adequacy level, it is less likely that goeernment will
commit funds for equity restoratidfi® As such, we expect a
negative coefficient between the capital requiretmatio and
the probability of implementing equity side intentiens.
b) Percent of the commercial banking system’s asset
central government bonds or other government ortraén
bank securities

The variable is linked to the capital adequacyorati
since it constitutes the percentage of governmentrgies
over the total financial assets of banks, which the
denominator in the ratio. Thus, it significantlyfeadts the
decision of the government to intervene via equity
management measures. Government bonds constitute an
important component of the bond market by providiamg
benchmark yield curve and by assisting in the déistabent of
the overall credit curve of the financial systenhey are
typically backed up by government credit and nophysical
or financial assets. A well-developed governmerdusges
market can enhance financial stability and impréaancial
intermediationt’’

195 Montgomery (2005) notes, however, that even itltted recipient
banks received significant amounts of capital itigets, they faced severe
difficulties in maintaining the 8% capital to assatio requirement during
previous crisis incidents. Levine et al. (2001nd8 that, even if the
relationship between stringent capital requiremamis the likelihood of a
crisis is not very strong, still bank capital issignificant determinant of
bank fragility.

1% Honohan and Klingebiel (2003) also stress thatigher financial
strength of banks decreases the probability ofwetaion.

197 According to the World Bank and the IMF (2001)cén help in the
evolvement of new financial products expanding itble of commercial
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However, even though the prominent development of
the financial bond market could favour the finahsigstem as
a whole, the excessive reliance on the bankingesystould
be costly and risky for both government and invests
Practically, the aim of expanding the governmertusges
market through increased number of issued goverhbwrds
seems difficult to materialize. This limits the lali of the
government to implement equity side tools. As suahargue
that the volume of government bonds as a percermfigank
assets is negatively linked to equity interventidvisst likely,
increased volume of government securities tranzastseems
to favour asset interventions. Since the varialde nbt
correlated to the general goal of re-stabilizatioh the
financial system as a whole, we can argue thatthmpshe
transactions of government bonds can only achienéed
and targeted results (mainly concerning asset gadeies).
Thus, we expect a negative relationship.

c) Establishment of predetermined levels of solydnapital
or net worth) deterioration which forces automatctions
(like intervention)

This is a dummy variable, which reveals the reguiat
provision for automatic actions, if there is sonmergsion in
capital adequacy of financial institutions. Therefoit is
directly linked with equity management. A scheme fo
automatic interventions for insolvency reveals aorgg
accommodating prudential environment. We argue ithet
more likely for a government to intervene extenlyiveusing
more equity interventions - if a solid regulatomarhework
already exists. As such, equity interventions carpbsitively
linked to a provision for automatic actions for geeeermined
levels of solvency deterioratidfi’

banks to the capital markets and can assist irehebmpletion and
intermediation of credit supply.

198 There are many cases were financial instituticemspka high risk-free
deposit rate margin. Thus, they do not use findno@rket transmission
channels to sale them to individual investors.

199 Honohan and Klingebiel (2003) find that the pralighof intervention
is a function of the net worth and the regulatooliqy stance. They deduce
that a weaker policy stance decreases the protyadsilintervention.
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6.4  The steps in the process and the results

6.4.1 Step 1: Unconditional and conditional probabilities
one intervention

In this step we calculate the unconditional proluzds
of a certain type of intervention and the condisibn
probabilities of each type of interventions givepedfic
explanatory variables. The unconditional probabsit for
asset interventions, liabilities interventions arefuity
interventions are shown in table 6.3. 57% of thentoes (12
out of 21) implemented asset and equity managemeénle
67% of the countries (14 out of 21) applied ligkas
management measures.

Table 6.3: Unconditional probabilities of one intervention

Intervention Observations Probability
Asset management 12 0,571
Liabilities management 14 0,667
Equity management 12 0,571

We run the jackknifed version of the logit regressio
calculate the log of the odds and the respectiobatilities of
each intervention separately, given specific level$
explanatory variables. The logit regression comffits are
shown in table 6.4. The coefficients, which exhilbite
expected sign and are significant arebimld and the ones
exhibiting the expected sign but are not significare in
italics° Four variables overall are significant: the exisee
of deposit protection for asset management, theagtees and
the fraction of government owned loans for liakekt
management and the percentage of government boniiani
assets for equity managemétt.

10 The significance level, the standard errors are gkpected sign for
each regression are shown in table 1 of appendix 6-

1 Guarantees is a control variable that capturefigh#ities interventions
and asset purchases a control variable for assatvémtions. They are
used in steps 2 and 3 of the process, togethercajifial injections, which
perfectly predict the equity intervention variablguarantees are found to
be significant for liabilities management, but dsperchases are not
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Table 6.4:Logit regression results for one intervention

Variables related to asset interventions
Coefficient
asset purchases 0,606
deposit protection 1,705*
bank assets 1,171
Variables related to liabilities interventions
Coefficient
guarantees 0,305**
government ownership of loans| -12,416**
bank liabilities 10,232
Variables related to equity interventions
Coefficient
capital ratio -38,626
government bonds -12,635*
solvency target -0,223

The coefficients show the effect of each explanator
variable on the probability to implement each inéstion.
More precisely, the existence of deposit protectsoaxpected
to increase the log odds of the asset intervenkipnl,7.
Likewise, a one unit increase in guarantees inese#se log
odds for liabilities management by 0,3 and a oneinorease
in the percentage of government owned loans dezsethe
log odds for liabilities management by 12,4. Moreo\wa one
unit increase in the percentage of government gexsion
bank assets is expected to result in a 12,6 dexiaabe log
odds of implementing equity interventions.

We present these significant variables graphicadly
figure 6.2. The signs of each significant coefinti€oincide
with the economic interpretation that we developedthe
previous part. The existence of deposit protectleads
governments to focus more on liquidity provisiomsotigh
asset purchases. Furthermore, increased guarantee
commitments are expected to increase the probabult
liabilities interventions, while significant publ@wnership of

significant for asset management. The reason tghkedatter, except from
plain asset purchases, includes lending by treasuryell. In any case, it is
the closest representative continuous variablagset interventions.
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bank loans does not give much space for extendahgities
management even more. Finally, a banking systerh itha
heavily depended upon government securities drives
governments to avoid equity management intervesfith

Figure 6.2: Probabilities and confidence intervaldor significant
variables (one intervention)

Source: Author’s contribution.

The confidence intervals reveal the certainty
equivalent for specific levels of the explanatoayiable. More
specifically, given sizeable guarantee commitmeritsjs
almost certain that governments implement liab#itye
interventions. Even more interestingly, the latteil be
certainly realized for low percentages of governim@anned
bank loans. Likewise, if the banking system doesdepend
on government bonds or other central bank secsyitieen the

12 The smooth equivalent of the log odds above ikided in figure 1 of
appendix 6-D. It shows the conditional probabifitiend the confidence
intervals for all the values for the significantriagdles of the logit
regressions.
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probability to implement equity-side management,r fo
example direct equity injections, is very high. &lp, since
deposit protection is a dummy variable, we onlystder the
threshold values, 0 and 1. As we observe from thehy the
confidence intervals are similar for these extrewadues,
meaning that the probability not to implement asset
interventions when there is no deposit protectsimilar to
the probability of utilizing asset interventions evh deposit
protection existex ante

Even though we use bank assets and bank liabiéises
a percentage of GDP for asset management anditlesbil
management interventions (the variables are foumdoe
insignificant for both regressions), we observet tiey are
significant for equity interventions. The differen®detween
bank assets and bank liabilities reveals the nethalevel of
the banking system and indicate its equity positianfigure
6.3, we plot the probabilities and confidence s for bank
assets and bank liabilities with the equity injecs as the
dependent variable. We note a positive relation$tipboth
regressions and the relationship is even strongerhigh
levels of bank assets and liabiliti€. This means that with
sizeable exposures of the banking system, thera isgh
probability that governments implement equity iagtions.

We also introduce a third relevant variable foreass
interventions, which is closely related to the tease of an
explicit deposit protection system. This is theunmasmce of
liabilities beyond any explicit deposit insuranaheme™* It
is a complementary measure for existing depositeptimn
schemes and reveals the need for additional inserani
liabilities in the banking system. As with depogrbtection,
this variable is positively related with the proldyp of asset
interventions®> We observe from the graph that it is more

13 The coefficients are 6,81** for bank assets ang84% for bank

liabilities.

14 This extra deposit protection is granted from shpervisory agency or
any other government agency regarding bank restingt and

reorganization.

15 The coefficient for the insurance of liabilitiesyond any explicit
deposit insurance scheme is 1,46**.
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certain to implement asset-side measures when tasts
additional liability insurance, compared to the lability of
not implementing asset interventions when thereifiability
insurance beyond explicit deposit protection.

Figure 6.3: Probabilities and confidence intervaldor related variables
(one intervention)

Source: Author’s contribution.

6.4.2 Step 2: Unconditional and conditional probabilities
two interventions

In this part we estimate the probabilities of a
governmental decision that incorporates two difietgpes of
interventions. Firstly, we calculate simple uncdiodial
probabilities of implementing two types of intertiens and
also the conditional probabilities of implementingne
intervention, given another intervention. Secondlyilizing
logit regressions (two regressions with one explawa
variable each time), we calculate and plot the tmral
probabilities of one intervention given anotheeiwention:*

1% we use three continuous explanatory variables thptesent each
intervention group separately: Asset interventiame measured by the
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In this way, we are able to investigate what malkes
government more likely to opt for a specific intemtion,
given that it has already decided on another.

Table 6.5 shows the unconditional and conditional
probabilities of a mix of two interventions. 10 ooft the 21
countries (probability: 47,6%) combined a) asset labilities
management and b) liabilities and equity management
interventions, while 42,8% of the countries (9 it 21)
realized concurrently asset and equity side managem

Table 6.5: Unconditional and conditional probabilities for two
interventions

. : Unconditional
Interventions Observations Probability
Asset and Liabilities management 10 0,476
Asset and Equity management 9 0,429
Liabilities and Equity managemenmnt 10 0,476
; ' Conditional
Interventions Observations Probability
Asset conditional on Liabilities 10 0,714
Asset conditional on Equity 9 0,75
Liabilities conditional on Asset 10 0,833
Liabilities conditional on Equity 10 0,833
Equity conditional on Asset 9 0,75
Equity conditional on Liabilities 10 0,714

Even more interestingly, should a government
intervenes through one group of interventions,ehsgrat least
a 71% probability that they impose another group of
interventions. More specifically, given that a goweent
chooses liabilities interventions, there is a 71d8ance that
they will also choose either asset or equity mamesye.
Moreover, if a government has already intervenadudnh
asset management, there is an 83,3% chance twereali
liabilities management and a 75% chance to reaigeity
management. Finally, conditional on equity manag#me
governments implement asset interventions at a 75%

total amounts of asset purchases, liabilities vsetions by guarantee
commitments and equity interventions by capitagdtipns.
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probability and liabilities interventions at an 8%
probability.

The logit regression results with the continuoustiad
variables that represent each intervention withréspective
coefficients are shown in table 6.6 and are plottedigure
6.4 We find only one significant variable, the guassnt
commitments with the equity interventions regressigven
such, for the other five logit regressions, thepbsreveal
important findings about the relationship betweeme t
variables and the tendency of the respective aefiis.

Table 6.6: Logit regression results for a mix of two intervetions

conditional variables for asset interventions (A)
(two regressions with one explanatory variable eagh

Coefficient
guarantees 0,077
capital injections 0,614

conditional variables for liabilities interventions (L)
(two regressions with one explanatory variable eagh

Coefficient
asset purchases 0,199
capital injections 0,667

conditional variables for equity interventions (E)
(two regressions with one explanatory variable eagh

Coefficient
asset purchases 0,201
guarantees 0,194*

Concerning asset management, we observe that the
relationship is positive and similar for both cahtvariables.
Even with very low levels of guarantees and cajitigctions
there is a notable probability (a bit less than »0%at
governments will implement asset interventions. The
confidence margins appear to be narrower at ard8d of
GDP for guarantees and 1% of GDP for capital ined,
revealing greater significance of a probabilityasbund 70%
for these levels.

17 standard errors and confidence intervals for twteriventions are
included in table 2 of appendix 6-D.
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Figure 6.4: Probabilities and confidence intervaldor a mix of two
interventions (explanatory variables measured contiuously)

Source: Author’s contribution.

For the liabilities regressions, even if both
relationships with the relevant probability are ipes, the
interpretation is slightly different for the two @anatory
variables. Regarding asset purchases, there isegmEatainty
for levels at around 2% of GDP with the respecpvabability
close to 60%. On the other side, the confidencegimsirare
not that different through varying values of cabpitgections.
We also see that, even for very low levels of bogimtrol
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variables, there is a sizeable probability (abo®@86p that
governments realize liabilities interventions.

Finally, if we follow the relationship between etyi
intervention probabilities and asset purchasesdwiapture
asset interventions) and guarantees (which capiaivdities
interventions), we find different results. The pabbity of this
specific intervention (around 60%) is found to betistically
significant only for low levels of asset purchagasound 2%
of GDP). This is similar to the findings of the regsion
between liabilities intervention and asset purchagd the
same time, we observe a convergence of the comiden
interval margins for the regression of equity ia&Ttions
conditional on guarantee commitments for greateel$e of
these guarantees. It is almost certain that goventenwill
implement equity side management, if guaranteesbaive
20% of GDP are already committed.

6.4.3 Step 3: Unconditional and conditional probabilities
three interventions

8 of the 21 countries (around 38%) have decided to
implement measures from all three groups of intatives.
The probability of intervening with an additionaleasure, if
governments have already realized two other meassineery
high, in any case higher than 80%. More specifyjc&@D% of
the countries, which apply asset and equity sideagement
also apply liabilities management. If countriesemene
through liabilities and equity management or ligies and
asset management, then there is an 80% chancthdyaivill
implement the third measure as well. The resultsthef
unconditional and conditional probabilities for dbrtypes of
interventions are shown in table 6.7.
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Table 6.7: Unconditional and conditional probabilities for three
interventions

Unconditional

Interventions Observations Probability
Asset, Liabilities and Equity 8 0.381
management
: . Conditional
Interventions Observations Probability
Asset given Liabilities and Equity 10 0,8
Liabilities given Asset and Equity 9 0,889
Equity given Asset and Liabilities 10 0,8

At this stage we also perform logit regressionsde
the effect on each group of measures, given the diher
interventions. Thus, we run one regression per mrddiore
precisely, there is one regression with asset neanagt
(dummy variable) as the dependent variable and two
continuous explanatory variables, which measurbiliii@s
management (guarantees) and equity managementtajcapi
injections). Secondly, the liability side regressioncludes
asset purchases and capital injections measuriggt asd
equity management and the dummy variable for ligbil
management as the dependent variable. Likewisaegess
the dummy equity variable to asset purchases aadagtees
measuring asset and liabilities management contisiyd™®

Table 6.8 shows the results with the respective
coefficients for the three different regressidtisWe notice
that all the variables have positive coefficiertsept for the
asset purchase variable in the equity managemgngsson.
However, we only find one significant variable (gt 95%
confidence level); that is guarantees in the eguitgrvention
regression.

18 The effect of the explanatory variables that wetaae concerns average
values of these variables. We can also run logitassions that capture the
effect of the explanatory variables on the maximand the minimum
values.

9 standard errors and confidence intervals for thirgerventions are
included in table 3 of appendix 6-D.
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Table 6.8: Logit regression results for a mix of three interentions

conditional variables for asset intervention (A)
(one regression with two explanatory variables)

Coefficient
guarantees 0,024
capital injections 0,56

conditional variables for liabilities intervention (L)
(one regression with two explanatory variables)

Coefficient
asset purchases 0,107
capital injections 0,581

conditional variables for equity intervention (E)
(one regression with two explanatory variables)

Coefficient
asset purchases -0,118
guarantees 0,242*

In figure 6.5 we plot guarantees and capital inpest
for the asset management regression. For guaramees
observe that confidence intervals are close foueslnear
10% of GDP with a probability at around 60%. Fog game
probability, the confidence margins are quite narad around
1% of capital injections on GDP. For the liabilgie
management regression, we note similar results biath
explanatory variables. The probabilities (aroundoyGeem
more significant in terms of confidence intervatsOz3% of
GDP for asset purchases and at a bit more thanf I3®B for
capital injections.

Finally, we have different findings for the expléory
variables in the equity regression. The negativatiomship
between the probability of equity interventions ahd asset
management is a very interesting result. It comttadvith our
findings in the previous part, where we find thdte t
relationship between the two was positive. Insgrtin
guarantees into the equation, changes the direafothe
relationship for asset purchases. It is less likelyntervene
through equity management if a government commitsem
funds through asset purchases, given that they hleady
intervened with asset purchases and guaranteesteshi is
more robust for values of asset purchases at arOuttd of
GDP with a respective probability at 70%. On thetcary,
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the results for guarantees are similar to step @.iMdicate a
positive relationship between the probability of uikg

interventions and guarantee commitments with thdidence

intervals converging at very high guarantee levélsus, as
already emphasized before, with extensive guarantée
almost certain that governments will combine coreuity

equity management. This time though, the conditibna
includes asset purchases as well.

Figure 6.5: Probabilities and confidence intervaldor a mix of three
interventions (explanatory variables measured contiuously)

Source: Author’s contribution.
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6.5 Concluding remarks
We summarize the main findings of the chapter in

figure 6.6.

Figure 6.6: Summary of results for government intervention deisions

Source: Author’s contribution.

Generally, we observe that the probability to impdat
additional interventions, given that a governmeas hlready
imposed measures from other groups, is very higlal{icases
more that 70%). For liabilities intervention, cotmial on
asset purchases or equity injections or both likehood is a
bit higher. This is our first significant policy pfication.
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Liabilities management such as deposit and othdst de
guarantees were not only the most commonly used
intervention, but also an auxiliary measure thas applied in
almost all cases concurrently with asset and equity
interventions.

As far as asset management is concerned, the moaste
of deposit protection scheme and any liability nasice
beyond that, is expected to increase the log oddsagset
interventions. Furthermore, policymakers typicallyilize
asset side policies, if they have already interdettgough
liabilities or equity management or both. As thesenmitted
funds increase, the probability of asset manageimentases
as well.

Increased guarantee levels are reasonably expaxted
increase the probability of liabilities interventio while
considerable public ownership of bank loans doesgine
much space for extending liabilities managemenis Téveals
that extensive bank asset public ownership may edriv
governments to implement mainly asset interventiansl
does not give flexibility for other measures. Moren if
government loan ownership is sizeable, then themoineed
for additional guarantees, because most of the sloare
already “collateralized” through public ownership.

The significant variable that is linked with equity
interventions is the portion of government secesiton bank
assets. This proves that a banking system thate&vily
depended upon government securities impels goversnie
achieve limited and targeted results, mainly comogr asset
side policies. Furthermore, extended exposures #rat
revealed with sizeable assets and liabilities @& Hanking
system require immediate resolution measures, gigppace
for equity side management. Lastly, we find thdtgymakers
definitely choose equity side management if guaant
commitments are very high. We can thus deduce that
guarantees are a very important determinant fod#uogsion of
the government to implement equity interventions.
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7 Conclusion

7.1  Using private methods to assess public project risk
in PPPs

The first main research question, as set in the
introduction deals with the conditions that goveemts
should consider when engaging in alternative tyd3PPs, in
order to minimize the negative PPP effects on natialebt
and the impact of government PPP guarantees. Ti@stiQn
is addressed in chapters two and three, where sessghe
impacts of direct cash flows and contingent lidig§ that
arise from PPP contracts, on the fiscal profilea abuntry.

In chapter two, we define PPPs as *“contractual
agreements for a shift of the supply of a good sermice, or
the construction of an infrastructure asset, fromme t
government to the private sector, where efficiemgk r
allocation among the partners and transparent dewpiof all
government future and contingent obligations areutnfiost
importance.” We also argue that there are decigagures in
PPP contracts, which may contribute to incomplete
contracting: the contingent public-side liabilitiethe risk
allocation (which increases transaction costs), kybrid
entrepreneurial scheme and the long-term lifespaineoPPP.

The purpose of the study in chapter three is tp@se
a method that can be adapted to any country’s RB§rgm
and evaluate the effect that the PPP risk imposeshe
national accounts. The contribution of the chaptas two
aspects. We introduce a novel finance techniquealoe the
PPP risk and we present the various inflows antlowa that
are realized with each different scenario. Havietednined a
value for the sum of the contingent net cash flowes also see
their effect on an investor’s perspective. Thus, ¢bntingent
effect is practically assessed on a financial viewp As
discussed, the guarantees for our unit of analgsslted in
negative net cash flows, which increase the praibalnf
default (extending the debt position) of a saidritou

More precisely, the four scenarios are described as
follows. The first scenario presents the case wiadrd°PP
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projects are supposed to be financed by the gowarhmas
typical public investment. There is a direct effemt the
present capital account of the government, sineeititial
investment cost of the project is included in trourdry’s
deficit/surplus. This effect can be counterbalanicggositive
flows from user fees. In the PPP scenario, we dhice the
fiscal effect of the net contingent flows for thevgrnment, as
the difference between expected revenues and geesn
should the latter be called. This attribute hasirancial
viewpoint as well. An investor who is interestedimwvesting
in a country’s government bonds should not onlystder a
narrow definition of debt, but also include thes¢ contingent
flows as a portion of the overall debt positiontioé country.
In the third and in the fourth scenario, we assuhe the
government can reduce its risk exposure from theraniee,
by buying protection against the probability of thevate
partner’s default via a credit default swap (COES)cept from
the typical cash flows of the PPP scenario, them payment
towards the issuer of the CDS and a reverse ca@minGDS
payoff towards the public partner, if the privatartper
defaults. We calculate the mid-market CDS spreath wi
(fourth scenario) and without (third scenario) ddesng the
government’s probability of default. In this wayewevaluate
the price of the public risk exposure in a PPP.

7.2  The ex antedeterminants and theex posteffects of
government crisis interventions

The recent financial turmoil of 2007 triggered a
systemic risk crisis with serious liquidity and \samhcy
considerations. There were specific responses from
governments to deal with the deterioration of thearicial
system, in order to provide consistent remedieg Sécond
research question of the thesis is set to analy$eraht
aspects of these policy actions: “Realizing PPPa @slicy
tool in a banking crisis incident, what are: a) #féects of
these partnerships on sectoral balance sheetshebpdsic
determinants of the governmental decisions to vetes
during and after the crisis and c) the most efficie
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interventions in terms of total public exposure aedtrality?”
Addressing the above, we find that guarantees impodirect
effect to national accounts, in the sense that twstitute
explicit contingent obligations. These contingercie
potentially affect debt sustainability and fiscalh&ncy.

In chapter four, we introduce a balance sheet &gbro
for categorizing and assessing the effects of thasss
remedies. We distinguish between asset management,
liabilities management and equity management ietgrons.
The first group consists of purchases of distresssets, ring-
fencing and loan loss provisions. Liabilities masagnt
includes deposit insurance protection and othert deb
guarantees on principal, interest and interbankbiliiges.
Equity side interventions incorporate recapital@at direct
equity injections, mergers and (partial) natioretian.

The balance sheet results after the government
interventions are assessed in chapter five. Thegdoncern
about asset management is the proper valuatiomeoftrue
value of the assets. The factor that is difficaltapture is the
macroeconomic shock. Thus, the government coultease
its risk exposure, since it may accept assets tanba, which
cannot be properly evaluated. On the bank’s balateet,
there is a rearrangement of the asset structurtheofbank,
increasing the banking system’s liquid and “hedlthgsets.
The main capital to asset ratio and the return aunty ratio
remain unchanged. By definition, guarantees carnstibff-
balance sheet items and do not affect sectoral ezdgional
balance sheets. We thus argue that they are the measal
intervention. However, by analysing an extendedarze
sheet, we are able to capture the guarantee eff@tsjdering
it as an alternative bank asset and an expliciht{cgent)
liability for the government. The extended balasbeet totals
increase, the bank performance is undervalued fandapital
requirement is overvalued. Equity interventionsuhss in
increased balance sheet totals for the bankingsydby the
exact amount of the capital that was injected. Phablic
sector’'s balance sheet totals remain unalteredreTiee a
notable undervaluation of performance ratios asdyaificant
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overvaluation of capital adequacy. Undoubtedly,itygside
management incorporates the most influential measurhis

is also observed when combining asset and equity
interventions. In that case, the dominant inteneentoncerns

the direct equity injections compared to assetimses. These
findings direct us to three significant argumentssset
interventions, because of their neutrality, cancoenbined
with more influential measures, since they leawgnificant
balance sheet elements unaffected. Secondly, with a
combination of asset and equity interventions, qyofiakers
focus on liquidity provision, and do not addreskveocy and
deleverage targets. Finally, the influence of eaufsis
measure heavily depends on the effect on the bgnkin
system’s equity position.

In chapter six, we introduce an approach to illuaten
the decision process of the governments, to eititervene or
do nothing in case of a crisis and - should thegid#e to
intervene - to choose among different interventiombis
estimation process constitutes three steps. Thainfis are
summarized as follows. Firstly, the existence otleposit
protection system and any additional insuranceiatfilities
are both significant for the government’s decismm asset
management. Moreover, governments usually imple@meset
management if they have already decided to intertierough
the other two groups of interventions. Secondly,thwi
substantial guarantee commitments, it is almostairerthat
governments realize liability-side interventions.n Ghe
contrary, considerable public ownership of bankniaoes
not give much space for extending liabilities masragnt.
This is because, a) extensive bank asset publicexship
drive governments to implement mainly asset intetioas
and b) there is no need for additional guaranteengcioments,
since most of the loans are already “collateralizdough
public ownership. Thirdly, we find that an increasethe
portion of government securities on bank assetsoceslthe
probability of equity interventions. Moreover, extied
exposures of the banking system (in terms of baiklities)
and numerous open positions of financial instingio(as
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depicted by sizeable bank assets), both requireenhate
action through equity interventions.

7.3 Public commitments and policy lessons

As portrayed in the above sections, this studyudises
off-balance sheet exposures of sectoral accountdepth.
These are realized in plain PPP projects, but atso
government interventions through the banking system
restore the banking crisis, which constitute aedéht type of
PPP. There are two antitheses for the assessmém effect
of such contingencies.

Firstly, policymakers must consider that the pasnt
public-side obligations, which lead to opportunissh the
individual parties and are difficult to consides,a feature that
may attribute to incomplete contracting. These caments
constitute by definition future liabilities for thgovernment
should a specific event occur. Governments typrcdtd not
concentrate on the risk that sources from them vessessing
their overall risk profile. However, pricing of #risk is very
important in terms of the proper valuation of thélc debt
because there is a significant influence on delpiadycs. If
governments do not consider the risk that origmat®m
contingent commitments, then (new) government dehy
not be appropriately assessed. In a complex nationa
accounting content, the accurate valuation of amplip
commitment is imperative, both from a financial aad
macroeconomic perspective.

We propose a method that officials can use to price
this risk. The first step is to calculate the nettingent flows
and to include them in the debt position of thentou Further
on, we suggest CDS valuation. The mid market CD®&agp
(with the total amount of the commitments as théomal
principal) can be obtained by calculating the exp@dcCDS
payments and payoffs. This methodology can be used
incorporate government (counterparty) default ab. wethis
way, policymakers are able to capture all negatmatingent
cash flows that government commitments may causldnd a
financial viewpoint, they can also view a guarantee an
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option. The government has a short position in agmtion
and they are better off as long as the total assetgreater
that the debt plus these net contingent flows.

Apart from the guarantee effect, there is a policy
implication that is derived from our results on Ri2Bh flows.
The private partner in a PPP is accountable forsthe-up
capital expenditure of the project. Therefore, ¢hes a
reduction in the current public capital expenditugence, in
this way, PPPs seem to improve the primary balatiey
may be used from governments as a tool to circuimven
budgetary controls and to move public investmefibatiget.
However, the present capital expenditure is transéo into
future current expenditure, spread over the forthiog
periods. To put it bluntly, present negative puldéash flows
are transferred to the future.

Summing up, the accounting viewpoint of PPP
contingencies (and the relevant risk) and the cHstv
analysis address an interesting policy lesson. RiP@ssery
close to a typical public investment from a goveent’s
perspective. This is because, a) explicit contihgétigations
that arise from PPPs are similar to sovereign debt
commitments that result from public borrowing, ddroject
costs in terms of construction and operation oreottash
outflows will - at some point in the future — bund¢he
taxpayers?°

Secondly, there also exists a positive viewpoint of
public guarantees. PPP guarantees are similarverigment
guarantees as crisis remedies. They can both sdevad as
direct credit subsidies with equivalent public esp@. To this
respect, governments have efficiently used guaeante
various formats. Deposit insurance protection arebtd
guarantees on principal and interest (liabilitieanaggement)
served in deleveraging insolvent institutions. Agasm that
government guarantees appear as a shield for fuasset
losses (asset management). Moreover, guaranteesegye

120\We, thus, fortify the Engel et al. (2008) findingko, using an optimal
risk sharing contract approach, conclude that P&dBscloser to typical
public procurement than temporary privatization.
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influential in the decision process of the governtrte realize
equity interventions. Policymakers suitably combieguity

management with sizeable guarantee commitmentsouid

not be efficient to remove distressed bank assets ject
funds to the banking system without guaranteeintpeei
deposits or future losses from these assets. Thnes,
accentuate the positive side of public guaranteemgl crisis
periods. Even if there are specific limitationsr @xample, we
find that for sizeable government loan ownershigyre is no
need for additional guarantee commitments), guaesniare
the best tool to restore market actors’ trust, evmiaximum
public exposures are well known. They are the nmesttral
intervention since they constitute by definition affrbalance
sheet item, and do not affect the conventional fzaasheet.
Guarantees persistently seem like an essential ureeder

banking crisis management.

We also derive other important policy implications
from the analysis of the effects and the determsanf
government interventions. Disclosed guarantees, as
aforementioned, are the most neutral and quantfiab
interventions. The most influential interventiontise equity
management, while asset management falls betweetwth
Government officials must consider that, realizthg latter
two, it is difficult to evaluate the proper assate because of
the macroeconomic shocks. So, when they decidectease
bank’s equity through public funds and to enhangeidity
through assets purchases they have to: a) tramtlyadefine
bank solvency and b) properly evaluate bank asHeis
determine, not only their own value, but also ta&ig of the
bank as a firm. In any case, asset purchases agct équity
injections that were implemented by governmentssale
measures are not proved sufficient on their owreyThlso
have to be accompanied by guarantees, in orderotode a
holistic resolution.

Even such there are specific aspects of liabilities
interventions that require the focused attention of
policymakers. Since guarantees incorporate by iiefnoff-
balance sheet items, they have to be approprigisilosed
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within a fiscally sustainable context. Therefore, navel
regulatory framework must incorporate transparent
consolidated rules, granular supervision of offabak sheet
activities, and better management of the countgrp@sk in

the relevant transactions. It is imperative thaudential
regulation foresees incentives for capital buffgrimainly in
the form of collateral, in the post-crisis periothe caveats
though for the government are much greater in tees of
asset and equity management.

Policymakers rightfully consider that it would nlog¢
efficient to guarantee deposits or to inject fund® the
banking system (through nationalization or subatéd debt)
and leave “pbad” bank assets on-balance. Given that
governments commit guarantees and direct equitdsujor
both) to restore the banking sector, they shoulotcged to
asset purchases as well, in order to heal theeds#d asset
side of the banking system balance sheet. Howeifcjals
must be aware of the possibility that distressegtgsurchases
can bring the government in the underdog positiod ean
increase moral hazard and public risk exposure.diffieulty
in the valuation of these assets is also addresgéds study.

We identify the positive effects of the decision of
many governments to accompany direct capital irgastwith
sizeable guarantee commitments. We find that gteeanare
very influential in the decision process of the gmment to
apply equity intervention§' However, there are precise
concerns that must be tackled when implementingityqu
management. Even if governments directly injecteeable
funds towards the banking system, they failed tgeize
many negative externalities. These have to do ingblvency
due to higher leverage, increased risky assetspatehtially
bending the rules of competition. Policymakers didt

121 We extend findings from previous literature (LartBoet. al. 2000,
Honohan and Klingebiel 2003, Hoshi and Kashyap 20@6ntgomery

2005) that with capital injections, governments ar®re likely to

implement an extended combination of measures adtltional asset and
liability side policies. We additionally find thagiolicymakers prefer to
implement equity management with guarantees, ealhecif they

incorporate a wider mix of interventions that captall three groups.
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consider other drawbacks as well, which were redkal
through the ex post analysis. Initially, recapitalization
measures overvalue the core capital ratio, sineg tlave a
direct effect on the capital requirement. Furtheemoa
banking system that is heavily dependent on goventm
securities does not favour equity interventiondidyanakers
in this case can only achieve limited and targetesllts,
mainly concerning asset side policies, and areflegible to
extend other measures. To sum up, equity management
constitutes the most direct and influential intemvens such as
direct capital injections and (partial) nationatiaa. Even if
this seems to be an instant answer for the shiort-tecovery
of the banking system, it must be cautiously aggkssce it
could bend significant indicators of the bankingtsyn.

In conclusion, a proper rescue plan should addtess
following features: a) be focused on specific té&sgb) ensure
that the measures for realizing these targets avé n
counteractive, ¢) minimize principal-agent conlieind moral
hazard consequences and d) be centered aroundntsolve
financial institutions. Its success is directly kigd with
collaboration on an international level, in ordeistabilize the
banking system, to avoid financial market’s distors and to
manage systemic risk. We observe throughout owrareh,
that with any intervention and any public commitinereated
(contingent or not), disclosure, transparency arahitaring
are imperative elements of such policy (re)actionrder to
deal with its role as adé factoguarantor,” the government
must monitor all distorted financial bank assetsdde the
guaranteed liabilities, prevent excessive riskitgkand link
the guarantee premium that it charges on the wkphsure that
it bears.

To this effect, we agree and fortify the Dewatripon
and Tirole’s (1993) claim on deregulation. It ié to sit back
and think about significantly decreasing deregatatin the
banking system. Reregulation can be accompanied by
containment measures, such as explicit depositegiion
schemes and barriers on highly leveraged positiGgven
though - in crises periods - the temptations febéarance in
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terms of regulatory restrictions are larger comgdoetranquil
periods, capital requirements on risky balance tspesitions
should incorporate incentives for banks to bettanage their
risk profile. A combination of guarantees schenmelabilities

and asset management, and prudential reregulationld

provide an answer to concerns on banking systetoreg®n.
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Appendices

Appendix 3-A: Nominal
guarantees, expected revenues and net contingerais

and

discounted values of

Appendix 3-A / Table 1:Minimum income guarantees per section for

Route 5 projects, nominal values in million CH$, yars 1998-2007

. La Rio A

Talca - Santiago Serena | Chillan - Temuco Bueno - Collipull Santiago Total
Year - - Los - - Rio - for

Chillan " - Los Collipulli Puerto - Talca

Vilos . Bueno Temuco year
Vilos Montt

1998 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0
2000 0 0 3.767 0 0 0 0 0 3.767
2001 14.401 12.043 5.469 5.965 4.765 3.67 0 0 | 46.320
2002 16.005 13.338 5.880 6.421 5.127 3.964 8.239 23.325 82.300
2003 17.909 14.854 6.368 6.960 5.541] 4.29 8.91! 25.2f190.111
2004 19.590 16.167 6.744 7.357 5.875 4.547 9.435 26.738 96.453
2005 21.874 17.968 7.291 7.957 6.344] 4.90 10.200 28.9D0105.441
2006 24.215 20.106 7.937 8.663 6.902 5.340 11.097 31.439 115.699
2007 26.048 22.467 8.624 9.395 7.497] 5.80 12.044 34.1p9126.040
Total 140.042 | 116.942 | 52.081 52.717 42.051 32.533 59.934 169.832 | 666.133
Sources: 1. Ministry of Public Works, Santiagoil€h

2. Author’s calculations.

Appendix 3-A / Table 2: Minimum income guarantees per section for

Route 5 projects, discounted values in million CH$years 1998-2007
La

i Rio -

Talca - Santiago Serena | Chillan - Temgco Bueno - Collipull Santiago Total
Year ; - Los A - Rio - for

Chillan " - Los Collipulli Puerto - Talca

Vilos " Bueno Temuco year
Vilos Montt

1998 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0
2000 0 0 3.110 0 0 0 0 0 3.110
2001 10.802 9.477 4.303 4.924 3.934) 3.03 0 0 | 36.475
2002 11.443 10.004 4.411 5.053 4.034 3.119 6.483 19.256 63.803
2003 12.205 10.620 4.553 5.220 4.156 3.21 6.69! 19.8B566.547
2004 12.726 11.018 4.596 5.260 4.201 3.251 6.746 20.055 67.852
2005 13.544 11.672 4.736 5.423 4.324 3.344 6.95 20.6p370.657
2006 14.292 12.450 4.915 5.628 4.483 3.469 7.209 21.426 73.871
2007 14.655 13.261 5.090 5.817 4.642 3.59 7.45 22.1p076.707
Total 89.666 78.500 35.714 37.324 29.774 23.033 41.537 123.474 | 459.023
Sources: 1. Ministry of Public Works, Santiagoil€!

2. Author’s calculations.
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Appendix 3-A / Table 3: Expected revenue per section for Route 5

projects, nominal values in million CH$, y

ears 1992007

. La Rio A

Talca - Santiago Serena | Chillan - Temuco Bueno - Collipull Santiago Total
Year - - Los A - Rio - for

Chillan " - Los Collipulli Puerto - Talca

Vilos . Bueno Temuco year
Vilos Montt

1998 8.199 0 0 0 0 0 0 0 15.768
1999 8.199 9.517 0 0 0 0 0 0 34.069
2000 8.199 9.517 2.705 0 0 0 0 0 39.270
2001 8.199 9.517 2.705 4.479 2.856 3.743 0 0 | 60.575
2002 8.199 9.517 2.705 4.479 2.856 3.743 4.409 22.719 112.744
2003 8.199 9.517 2.705 4.479 2.856 3.743 4.40 22.719112.744
2004 8.199 9.517 2.705 4.479 2.856 3.743 4.409 22.719 112.744
2005 8.199 9.517 2.705 4.479 2.856 3.743 4.40 22.719112.744
2006 8.199 9.517 2.705 4.479 2.856 3.743 4.409 22.719 112.744
2007 8.199 9.517 2.705 4.479 2.856 3.743 4.40 22.719112.744
Total 81.990 85.653 21.640 BINS6S] 19.992 26.201 26.454 136.314 | 826.146
Sources: 1. Ministry of Public Works, Santiagoil€h

2. Author’s calculations.

Appendix 3-A / Table 4: Expected revenue per section for Route 5
projects, discounted values in million CH$, years998-2007

Rio
; La -

Talca - Santiago Serena | Chillan - Tem_uco Bueno | Collipull Santiago | Total for
Year - - Los A - Rio - -

Chillan " - Los Collipulli - Talca year

Vilos " Bueno Puerto Temuco
Vilos
Montt

1998 7.101 0 0 0 0 0 0 0 7.101
1999 6.769 8.242 0 0 0 0 0 0 15.011
2000 6.452 7.857 2.233 0 0 0 0 0 16.541
2001 6.150 7.489 2.129 3.698 2.358] 3.09p 0 0 24.912
2002 5.862 7.138 2.029 3.524 2.247 2.945 3.469 18.755 45.971
2003 5.588 6.804 1.934 3.360 2.142 2.80f 3.301 17.8Y7 43.820
2004 5.326 6.486 1.843 3.202 2.042 2.676 3.152 17.041 41.769
2005 5.077 6.182 1.757 3.052 1.946) 2.55]L 3.004 16.243 39.814
2006 4.839 5.893 1.675 2.910 1.855 2.431 2.864 15.483 37.950
2007 4.613 5.617 1.597 2.773 1.768) 2.31B 2.73( 14.7%8 36.174
Total 57.775 61.709 15.197 22.519 14.359 18.819 18.528 100.158 309.063
Sources: 1. Ministry of Public Works, Santiagoil€h

2. Author’s calculations.

Appendix 3-A / Table 5: Detailed table of guarantees, expected

revenues and net contingent flows for Route 5 progs, discounted
values in million CH$, years 1998-2007

Sources:

1. Ministry of Public Works, Santiagoil€h
2. Author’s calculations.
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Appendix 3-B: Government deficit/surplus and GDP /
gross debt, typical public investment vs. public-prate
partnership

Appendix 3-B / Table 1:Chilean government surplus / deficit,

investment cost, project revenues, cumulative valgemillion CH$,
years 1990-2007

Chilean Estimated Expected project | Deficit/surplus including

Year government investment revenue, the project revenue /

deficit/surplus cost discounted cost
1990 234.554 0 0 234.554
1991 436.574 0 0 436.574
1992 780.530 0 0 780.530
1993 1.054.470 0 0 1.054.470
1994 1.402.619 0 0 1.402.619
1995 2.282.497 - 72.609 0 2.209.888
1996 2.967.672 - 293.995 0 2.673.677
1997 3.677.008 - 662.144 0 3.014.864
1998 3.827.948 - 1.007.362 7.101 2.827.687
1999 3.037.457 - 1.007.362 22.112 2.052.207
2000 2.770.375 - 1.007.362 38.653 1.801.666
2001 2.537.628 - 1.007.362 63.565 1.593.831
2002 1.962.806 - 1.007.362 109.536 1.064.980
2003 1.732.336 - 1.007.362 153.356 878.330
2004 2.976.796 - 1.007.362 195.125 2.164.559
2005 5.998.536 - 1.007.362 234.938 5.226.112
2006 11.982.636 - 1.007.362 272.889 11.248.163
2007 19.533.716 - 1.007.362 309.063 18.835.417

Sources:

1. Ministry of Finance, Ministry of PubWorks, Santiago, Chile

2. Author's calculations.
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Appendix 3-B / Table 2:Chilean government deficit/surplus, Typical

Public Investment vs. Public-Private Partnership, amulative values,
million CH$, years 1990-2007

Chilean government Chilean government Difference,

Year deficit/surplus deficit/surplus Typical Public Investment vs
Typical Public Investment Public-Private Partnership Public-Private Partnership

1990 234.554 234.554 0
1991 436.574 436.574 0
1992 780.530 780.530 0
1993 1.054.470 1.054.470 0
1994 1.402.619 1.402.619 0
1995 2.209.888 2.282.497 -72.609
1996 2.673.677 2.967.672 -293.995
1997 3.014.864 3.677.008 -662.144
1998 2.827.687 3.827.948 -1.000.261
1999 2.052.207 3.037.457 -985.250
2000 1.801.666 2.770.375 -968.709
2001 1.593.831 2.537.628 -943.797
2002 1.064.980 1.962.806 -897.826
2003 878.330 1.732.336 -854.006
2004 2.164.559 2.976.796 -812.237
2005 5.226.113 5.998.536 -7172.423
2006 11.248.163 11.982.636 -734.473
2007 18.835.417 19.533.716 -698.299

Sources:

1. Ministry of Finance, Ministry of PubWorks, Santiago, Chile

2.Author’s calculations.

Appendix 3-B / Table 3:Chilean GDP, gross consolidated debt, debt to

GDP ratio, nominal values in million CH$, years 190-2007

Year | Gross domestic product - GDP| Gross donsolidatl debt | Debt to GDP ratio
1990 9.622.320 7.268.154 0,7553
1991 12.720.050 8.290.584 0,6518
1992 16.123.190 9.329.348 0,5786
1993 19.276.480 10.245.373 0,5315
1994 23.174.700 11.482.681 0,4955
1995 28.309.220 11.406.113 0,4029
1996 31.237.810 11.636.834 0,3725
1997 34.721.180 12.966.890 0,3735
1998 36.531.930 12.510.701 0,3425
1999 37.135.200 13.261.260 0,3571
2000 40.569.870 14.680.707 0,3619
2001 43.528.780 15.934.077 0,3661
2002 46.332.060 16.856.224 0,3638
2003 51.156.760 17.082.983 0,3339
2004 58.302.580 16.727.407 0,2869
2005 66.192.600 16.192.976 0,2446
2006 77.651.820 15.131.141 0,1949
2007 85.639.830 12.515.102 0,1461

Sources:

1. International Monetary Fund, WashingRC, U.S.A.

2. Banco Central de Chile, Santiago, Chile

3. Author’s calculations.
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Appendix 3-B / Table 4:Chilean government deficit/surplus, nominal

values in million CH$, years 1990-2007

Chilean government

Chilean government

Chilean government

Year revenue outlays deficit/surplus
1990 2.222.941 1.988.387 234.554
1991 2.865.786 2.663.766 202.020
1992 3.626.607 3.282.651 343.956
1993 4.231.046 3.957.106 273.940
1994 4.962.354 4.614.205 348.149
1995 6.165.217 5.285.339 879.878
1996 6.816.197 6.131.022 685.175
1997 7.518.809 6.809.473 709.336
1998 7.721.997 7.571.057 150.940
1999 7.577.737 8.368.228 -790.491
2000 8.787.365 9.054.447 -267.082
2001 9.478.039 9.710.786 -232.747
2002 9.793.318 10.368.140 -574.822
2003 10.597.600 10.828.070 -230.470
2004 12.853.180 11.608.720 1.244.460
2005 15.773.790 12.752.050 3.021.740
2006 20.079.090 14.094.990 5.984.100
2007 23.546.720 15.995.640 7.551.080

Sources:

1. Ministry of Finance, Santiago, Chile

2. Author’s calculations.

Appendix 3-B / Table 5:Chilean government deficit/surplus and total

net contingent flows, cumulative values

million CI$, years 1990-2007

Chilean Total net Chilean government

Year government contingent flow for deficit/surplus including net

deficit/surplus year contingent flow
1990 234.554 0 234.554
1991 436.574 0 436.574
1992 780.530 0 780.530
1993 1.054.470 0 1.054.470
1994 1.402.619 0 1.402.619
1995 2.282.497 0 2.282.497
1996 2.967.672 0 2.967.672
1997 3.677.008 0 3.677.008
1998 3.827.948 0 3.827.948
1999 3.037.457 0 3.037.457
2000 2.770.375 -877 2.769.498
2001 2.537.628 -12.492 2.525.136
2002 1.962.806 -30.326 1.932.480
2003 1.732.336 -53.054 1.679.282
2004 2.976.796 -79.138 2.897.658
2005 5.998.536 -109.982 5.888.554
2006 11.982.636 -145.903 11.836.733
2007 19.533.716 -186.436 19.347.280

Sources:

1. Ministry of Finance, Ministry of Publéorks, Santiago, Chile

2. Author’s calculations.
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Appendix 3-C: Normality Tests

Appendix 3-C / Box 1:Normality tests for guarantees (Shapiro - Wilk,
Anderson - Darling, Lilliefors, Jarque - Bera)

Shapiro-Wilk test (Guarantees): Anderson-Darlirgj {&uarantees)
w 1,000 A2 0,208
p-value 0,752 p-value 0,847
Alpha 0,05 Alpha 0,04
Lilliefors test (Guarantees): Jarque-Bera testf@ntees):
D 0,005 JB (Observed value) 0,6416
D (standardized) 0,498 JB (Critical value) 5,991
p-value 0,793 DF 2
Alpha 0,05 p-value 0,724
Alpha 0,05

Appendix 3-C / Box 2:Normality tests for expected revenues (Shapiro
- Wilk, Anderson - Darling, Lilliefors, Jarque - Bera)

Shapiro-Wilk test (Revenues): Anderson-Darlind (Bevenues)

w 1,000 A2 0,320

p-value 0,941 p-value 0,532

Alpha 0,05 Alpha 0,04

Lilliefors test (Revenues): Jarque-Bera test (Rees):

D 0,006 JB (Observed value) 0,050

D (standardized) 0,608 JB (Critical value) 5,991

p-value 0,495 DF 2

Alpha 0,05 p-value 0,97p
Alpha 0,05
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Appendix 3-C / Box 3:Normality tests for consolidated assets (Shapiro
- Wilk, Anderson - Darling, Lilliefors, Jarque - Bera)

Shapiro-Wilk test (Assets):

w 1,000
p-value 0,474
Alpha 0,05

Lilliefors test (Assets):

Anderson-Darling tesésets):

A2 0,522
p-value 0,184
Alpha 0,04

Jarque-Bera test (Assets

D 0,007 JB (Observed value) 0,176
D (standardized) 0,679 JB (Critical value) 5,991
p-value 0,320 DF 2
Alpha 0,05 p-value 0,916
Alpha 0,05

Appendix 3-C / Box 4:Normality tests for consolidated debt including
net contingent flows (Shapiro - Wilk, Anderson - Dding, Lilliefors,
Jarque - Bera)

Shapiro-Wilk test (Debt):

w 1,000
p-value 0,285
Alpha 0,05

Lilliefors test (Debt):

D 0,005
D (standardized) 0,541
p-value 0,682
alpha 0,05

Anderson-Darling tesiefid):

A2 0,340
p-value 0,502
Alpha 0,04

Jarque-Bera test (Debt):

JB (Observed value) 3,790
JB (Critical value) 5,991
DF 2
p-value 0,150
Alpha 0,05
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Appendix 3-D: Monte Carlo simulation results

Appendix 3-D / Figure 1:Monte Carlo simulation results -

consolidated assets

Sample Sample
NumEer Vele NumEer Vele

1 12.444.878 26 14.843.909

2 12.771.306 27 15.810.599 Summary Statistics

3 14.745.870 28 13.774.339 Average 15.498.05f
4 21.075.081 29 26.097.276 SD 4.466.18
5 14.781.371 30 16.109.230 Max 31.328.03
6 15.573.755 31 9.116.025 Min -1.089.133
7 22.393.942 32 16.380.000

8 16.645.483 33 17.964.724

9 16.980.617 34 12.137.580

10 18.767.986 35 17.438.827

11 9.079.938 36 16.915.580

12 17.104.583 37 18.645.855

13 15.500.476 38 18.038.148

14 15.810.505 39 16.043.280

15 17.056.503 40 19.395.081

16 11.225.487 41 16.365.489

17 11.442.576 42 12.643.843

18 15.182.650 43 21.176.863

19 21.207.073 44 17.692.243

20 16.619.609 45 15.725.823

21 14.636.566 46 13.327.123

22 16.181.574 47 20.186.341

23 11.321.882 48 10.737.739

24 15.324.838 49 16.285.338

25 16.196.181 50 8.715.167
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Appendix 3-D / Figure 2:Monte Carlo simulation results -

consolidated debt

Sample Sample
Numl':er Vele Numkr:er Velue
1 11.832.763 26 10.829.127
2 15.318.062 27 18.287.649 Summary Statistics
3 17.507.689 28 12.759.026 Average 12.944.96pR
4 19.802.270 29 11.446.495 SD 2.998.22
5 9.282.875 30 15.047.165 Max 24.554.56
6 15.811.380 31 16.380.212 Min 766.945
7 10.634.338 32 12.873.750
8 9.567.060 33 15.216.297
9 12.100.029 34 14.209.074
10 17.127.625 35 13.323.853
11 12.631.206 36 13.087.636
12 16.830.209 37 13.385.303
13 12.280.752 38 14.737.292
14 14.218.424 39 9.879.244
15 12.685.111 40 12.116.245
16 15.482.379 41 14.729.796
17 14.973.854 42 15.370.570
18 17.870.788 43 11.190.180
19 17.040.078 44 11.124.263
20 12.250.701 45 13.952.676
21 10.348.717 46 16.594.406
22 17.763.351 47 12.372.369
23 18.373.657 48 10.426.266
24 15.608.506 49 16.386.682
25 9.962.902 50 12.043.690

173



Appendix 3-D / Figure 3:Monte Carlo simulation results — guarantees

Sample Sample

NumEer Velue NumEer Vel
1 4.011 26 7.339
2 10.526 27 9.785 Summary Statistics
3 8.545 28 10.511 Average 8.395
4 15.425 29 6.737 SD 5.437
5 10.098 30 -575 Max 27.709
6 12.949 31 8.385 Min -15.253
7 12.221 32 7.507
8 9.856 33 8.673
9 928 34 10.678
10 15.809 35 17.128
11 15.535 36 9.859
12 5.406 37 8.845
13 1.771 38 11.178
14 7.770 39 1.841
15 5.919 40 5.283
16 13.079 41 16.238
17 -6.585 42 7.939
18 12.819 43 7.275
19 7.529 44 16.366
20 15.810 45 10.399
21 7.664 46 18.688
22 1.607 47 5.404
23 94 48 9.954
24 -720 49 7.831
25 10.753 50 10.339
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Appendix 3-D / Figure 4:Monte Carlo simulation results - expected

revenues

Sample Sample

Number Vele Number Velue
1 11.790 26 6.842
2 7.115 27 -827 Summary Statistics
3 4.871 28 6.596 Average 5.121
4 6.956 29 9.404 SD 4.280
5 4.754 30 7.451 Max 21.621
6 6.962 31 6.857 Min -11.090
7 4.418 32 9.538
8 4.524 33 6.140
9 3.291 34 2.482
10 -284 35 1.014
11 4573 36 7.401
12 -1.157 37 2.127
13 3.842 38 4.602
14 2.983 39 11.227
15 6.124 40 245
16 2.537 41 5.494
17 2.851 42 10.650
18 -2.319 43 5.951
19 2.169 44 -780
20 9.243 45 13.855
21 3.094 46 6.966
22 -1.354 47 7.324
23 8.839 48 7.579
24 6.512 49 2.704
25 2.696 50 2.789
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Appendix 3-E: Standard & Poor's one-year global
corporate default rates by refined rating category,1981-
2008

Appendix 3-E / Table 1:S & P corporate default rates

YV VS VS VN VR N A |BBB+ |BBB |BBB- |BB+ |BB |BB |B+ |B B- cce
1981 - = = = = - - - - - = - - - 3,24 - -
1982 - = = = = 033 - - 068 - = 286 7,04 2p2 323 741 21,43
1983 - = = = = - - - - 133 21 - 199 1p2 940 ,764| 6,67
1984 - = = = = - - - 140 - - 25,00
1985 - = = = = - - - - - 1,64 15,38
1986 - = = = = - 0,78 — 078 — 1,8 23,08
1987 - = = = = - - - - - = P&
1988 - = = = = - - - - - = o320
1989 - = = = = - - 0,90 078 — = 31,58
1990 - - - = - - - 0,76 - 1,10 2.7 31,25
1991 - - = - - - - 0,83 074 — 3.7 33,87
1992 - - = - - - - - = = = B3 180
1993 - - = - - - - - = = = 7333
1994 - - = - 045] — - - = = - 316,67
1995 - - = - - - - - = 0,63 - 28,00
1996 - - = - - - - - = - 0,8 417
1997 - - = - - - - 0,36 034 — = 12,00
1998 - - = - - - - - 054 0,70 1,2 ) 42,86
1999 - - = 036] - 024 _02f - 0,2 0,3 054  1/33,900 4,20 | 10,55] 1545 32,3%
2000 - - = - - 024 o056 - 0,2§ 0,8§ = 080 _2pp9 605 10,66 | 11,50 34,12
2001 - - = - 057] 049 - 0,24 0,4 0,21 049  1[19 276 594 | 1574 2331 445
2002 - - = - - - - 1,11 065 131 150 174 462 693 9,63 19,53 [ 44,12
2003 - = = = = - - - 0,19 052 0,4 0944 o0p7 1706516 9,23 33,13
2004 - = = = = 023 - - = - = 06k 046 046 268 822 1511
2005 - = = = = - - - 017 - 0,3 = 045 08 299 ,082| 887
2006 - = = = = - - - - - 0,3 - 0, 084 0,7B 1,98 13,08
2007 - = = = = - - - - - - 0,3 0, 019 — 0, 8114
2008 - = 043| 040 031 0.2 058 0,18 049 o7t 141 063 | 063 297 3,29 7,02 26,53
Mean - = 0,02 003 005 00 0,08 0,16 048 028 680 089 | 153| 244 7,28 9,97 22,67
Median - = - = = - - - 008 - | o0& 083 086 2p6 276 | 7,69 22,25
Minimum - - — - — - - - — — — - - — — — -
Maximum | — = 043| 040 057 04 0,7 1,11] 140 138 3,70 | 306 | 7,04] 872 1629 3248 4495
Standard |- _ - 008 | o10| o014 o013 020 032 0,3 0,4# ope 840 183 | 202| 451 | 78| 119
Deviation

Includes ratings of financial and non-financial coporate issuers. "—" means zero.

Source: Standard & Poor’s, 2009a.
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Appendix 3-F: Credit Default Swap (CDS) definitionsand
valuation principles

Credit Default Swaps (CDSs) are the most popular
type of credit derivatives. Their payoff depends tire
creditworthiness of particular companies or coestri A
financial actor may use them either to reduce riglit risk
exposure by buying protection or to diversify ctedik. More
specifically, a credit default swap is a contrdwttprovides
insurance against the risk of a default by a speo#fference
entity. The buyer of the insurance obtains the trigh sell
bonds at their face value issued by the referentigyen case
the latter defaults, whereas the seller agreesiyatie bonds.
The purchase of the swap is in the form of perig@igments
by the buyer to the seller until the reference tgrdefaults.
The contract, in the case of default, may requitbee a
physical settlement, where the buyer has the tiglgell the
bonds at face value to the seller or a cash sedtiervhere a
mid-market value of the cheapest-to-deliver bonchisulated
by dealers for a predestinated number of days Hfeedefault.
The payoff is usually determined by the differerteween
the face value of the bond and its value after deéault.
Credit default swaps can be valued from the default
probabilities estimates, which should be risk-reutBy
estimating the probability of default and by disobog at the
risk free interest rate, we can calculate the presalues of
the expected payments, the expected payoff anéxpected
accrual payment in the event of default.

For the valuation of the credit default swaps, \wpla
the typical assumptions of the independence of ullefa
probabilities, interest rates and recovery rates dso to
adjust the relevant CDS definitions to the situatod a PPP.
In this case, the government can reduce its riglogxre by
buying insurance from a financial intermediary. The
protection is against the possibility of defaulttbé reference
entity, the private agent in the partnership. Tih& Gtep is to
calculate the risk-neutral probability that theerehce entity
will default at different future times. The rates the bonds
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issued by the private partners, with the LIBOR sa#s a
benchmark, can serve as estimators for the protyalmf
default. The assumption is that the only reasohal@rporate
bond sells for less than a typical LIBOR basedtfeasury)
bond is the possibility of default. Then for bondgh the
same cash flows and the same value:

Value of a LIBOR based Bond - Value of Corporaten@& =

= Present Value of Cost of Defaults.

Using the above relationship we calculate preseahtes of the
cost of defaults from a series of corporate bosdsed by the
private partners. Then, assuming a specific regoxae, we
can calculate the probability of default of thevate partners
at different time periods. We use bonds that wesaed by the
partner consortium for every PPP project in Rout&dble 1
shows the consortiums and the partners for eachgdeéjéct,
as well as the Standard and Poor’s credit ratinggéeh bond
that was issued by each consortium or partner. Jdeff
from a credit default swap in the case of defatltirae t, is
the face value of the corporate bond minus its etavialue
just after time t. Therefore, the payoff from aitgd credit
default swap is (Hull, 2006): L - RL[1 + A(t)], whee L is the
total par value of the bond that can be sold (tb&onal
principal), R is the recovery rate and A(t) is thecrued
interest on the bond at time t as a percent dhite value. In
table 1 we can see the S&P credit ratings for tredb issued
to cover the greatest part of the financing for feob PPP
projects. The ratings vary from AA- to BB* In table 2 we
calculate the default and survival probabilities.

122 The credit rating definitions by the agency if@kws (Standard and

Poor’s, 2009b, page 10):

- “AA: An obligor rated ‘AA’ has very strong capagito meet its financial
commitments. It differs from the highest-rated gbits only to a small
degree. An obligor rated ‘brAA’ has a strong capatd meet its financial
commitments relative to that of other Brazilianigbts.”

- “BBB: An obligor rated ‘BBB’ has adequate capgdid meet its financial
commitments. However, adverse economic conditioms cbhanging
circumstances are more likely to lead to a weakeadcity of the obligor
to meet its financial commitments.”
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Appendix 3-F / Table 1:Infrastructure Bond Ratings, Route 5 projects

. . S&P
Project Consortium name Partners Rating
AR Ruta 5 Tramo Talca Cruz Blanca (Chile), )
Talca-Chillan Chillan S.A. Ferrovial (Spain) BBB
Santiago-Los Vilos | Tribasa - Inela S.A. Tribasa Conosur Inela BB-'*
(Mexico)
Los Vilos - La Serena Sacyr Chile S.A. Sacyr (Spain) BB+
Chillan-Collipulli Tribasa Conosur S.A Tribasa (Mexico) BB-
Ferrovial (Spain), Delta
Temuco-Rio Bueno Ecovias 5 S.A. S.A. (Chile), CB brAA-2
Infraestructura (Chile)
Rio Bueno-Puerto . .
Montt Sacyr Chile S.A. Sacyr (Spain) BB+
Collipulli-Temuco Favias S.A. Ferrovial (Spain), Agromar|  ppp 125
(Spain)
. . Ferrovial (Spain), Agroman|
Santiago-Talca Autoplstseidel Maipo (Spain), Banco Santander| BBB-
o (Spain)
Sources: 1. Ministry of Public Works, Santiagoil€h

2. Standard & Poor's, 2009a.

Appendix 3-F / Table 2:Unconditional default probabilities and
survival probabilities, Route 5 projects, years 198-2007

Talca — Chillan Santiago - Los Vilos La Serena - Lo Vilos Chillan - Collipulli
Year Default Survival Default Survival Default Survival Default Survival
Probability Probability Probability Probability Pro bability Probability Probability Probability
1998 0,0028 0,9972 - - - - - -
1999 0,0028 0,9944 0,0153 0,9847 - -
2000 0,0028 0,9916 0,0151 0,9696 0,0068 0,9932 - -
2001 0,0028 0,9888 0,0148 0,9548 0,0068 0,9864 0,015 9840,
2002 0,0028 0,9861 0,0146 0,9402 0,0067 0,9797 0,0151 0,9696
2003 0,0028 0,9833 0,0144 0,9258 0,0067 0,973 0,014 9548,
2004 0,0028 0,9806 0,0142 0,9116 0,0066 0,9665 0,0146 0,9402
2005 0,0027 0,9778 0,0139 0,8977 0,0066 0,9599 0,014¢ 9258,
2006 0,0027 0,9751 0,0137 0,8840 0,0065 0,9534 0,0142 0,9116
2007 0,0027 0,9724 0,0135 0,8704 0,0065 0,9469 0,013! 8970,

- “BB: An obligor rated ‘BB’ is less vulnerable the near term than other
lower-rated obligors. However, it faces major omgpuncertainties and
exposure to adverse business, financial, or ecanaonditions which
could lead to the obligor's inadequate capacitynteet its financial
commitments.”

123 5gP removed the credit rating for Tribasa aftelirfg to supply the
agency with sufficient information.

124 5&P Brazil national scale.

125 The rating was withdrawn after company’s request.
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Year

Temuco - Rio Bueno Rio Bueno - Puerto Montt Colliplii - Temuco Santiago - Talca

Default Survival Default Survival Default Survival Default Survival

1998

Probability Probability Probability Probability Pro bability Probability Probability Probability

1999

2000

0,0003 0,9997 0,0068 0,9932

2001 - - - -
2002 0,0003 0,9994 0,0068 0,9864 0,0028 0,9972 0,0028 0,9972
2003 0,0003 0,9991 0,0067 0,9797 0,0028 0,9944 0,002 9944,
2004 0,0003 0,9988 0,0067 0,9731 0,0028 0,9916 0,0028 0,9916
2005 0,0003 0,9985 0,0066 0,9665 0,0028 0,9884 0,002 9888,
2006 0,0003 0,9982 0,0066 0,9599 0,0028 0,9861 0,0028 0,9861
2007 0,0003 0,9979 0,0065 0,9534 0,0028 0,9833 0,002 9838,
Sources: 1. Standard & Poor’s, 2009a

2. Author's calculations

An approach to calculate the risk-neutral default

probabilities would be to use credit default swaptgs. More
specifically, the mid-market CDS spread can giveraplied
default probability per year; then through discangtwe are
able to calculate the present values of the exgeaterual
payment and the expected payoff for the credit Wlefawap.
But since we are interested in valuing the CDSfitsed not
the default probability, we use bond ratings taneste the
default probabilities. We also need to assume avesy rate
for our calculations. However, the value of theddarelefault
swap is not very sensitive to the recovery ratayefuse the
same recovery rate for both estimating the riskina¢aefault
probabilities and valuing the credit default swaphis is
because the implied probabilities of default arprapimately
proportional to 1/(1-R), where R is the recovengavhile the
payoffs from a credit default swap are proportiotall-R
(Hull, 2006). Respectively, we assume a recovetey o0& 40%
and a discount (LIBOR average) rate of 4,91%. HRmnave
assume that default always happens halfway throlgtyear
and that payments on the credit default swaps aderonce a
year, at the end of each year.

After the above assumptions, we can carry on thi¢h
valuation of a credit default swap without countety default

risk. We also assume a $1 notional principal and, a

mentioned before, that default probabilities, iestrates, and
recovery rates are mutually independent. We de(afeer
Hull, 2006):
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T: Life of credit default swap
pi: Risk-neutral default probability density at tire
R: Expected recovery rate on the reference obtigain a
risk-neutral world (assumed to be independent eftiime of
default)
u(t): Present value of payments at the rate of &lygar on
payment dates between time zero and time t (t medsa
years)
e(t): Present value of a payment at time t equal tot*
dollars,where t*is the payment date immediately preceding
time t
v(t): Present value of $1 received at time t
w: Total payments per year made by credit defawlaps
buyers per dollar
A(t): Accrued interest on the reference obligatnime t as a
percent of face value.
Assuming a notional principal of $1, the payofftbé credit
default swap is:

1-R-A(R
The payments last until the private partner desawt until
time T, whichever is the soonest. The present valuthe
payments is:

w o [u(t) et)lp wpu(T)
i1
And the present value of the payoff from the cretitault
swap is:

[1-R-A(t)R]pv(t)
il
Finally, the value of the credit default swap te fovernment
is the present value of the expected payoff mimespresent
value of the payments made by the government:

[1-R-A()R]pv(t) w  [u(t) et)Ip  wpu(T)
il il
The first step is to calculate the default proktbd
from bond ratings. We choose this approach, siheeonly
reason a corporate bond will sell for less thannalar risk-
free bond is the possibility of default. As alreatgntioned,
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we assume that the discount rate for all maturife$91%, a
recovery rate of 40% and that default occurs haffttmough
the years of the lifetime of the bond, which islagaus with
lifetime of the PPP project. Initially, the expettéoss of
default over the lifetime of a corporate bond has be
calculated. It can be computed by considering awalnrate
coupon, an annual yield on the corporate bond and a
assumption for the risk-free bond. With these ratescan
calculate an expected loss of default, which wid the
difference between the price of the corporate band the
price of the risk-free bond. Eventually, we areaiposition to
calculate a risk-free bond value, the loss givelaueand the
present value of the expected default in defaulbbility
terms for all the years of the PPP contract. Camnesetly, we
can obtain a value of the default probability fa@clke year,
setting the total present value of the expected insdefault
probability terms equal to the expected loss ofdief?° We
have incorporated this process to the Standard Rouat’s
ratings for the default probabilities calculatioas it was
presented previously. This can be extended to leatcdefault
probabilities for credit events that occur morgytrently than
halfway each year.

For the valuation of a CDS with counterparty detfaul
we maintain the definitions above. Further on wknae(after
Hull, 2006):

(t) t: Risk-neutral probability of default by refereneatity
between times t and tt+ and no earlier default by
counterparty,

(t) t: Risk-neutral probability of default by counterpa
between times t and t+ and no earlier default by reference
entity.

The credit default swap payments terminate if eithe
party defaults. Respectively there are two casesrdference
entity (private partner) defaults at time t with ea&rlier default
by the counterparty (government) or the counteypart
(government) defaults at time t with no earlieraidf by the

126 This expected loss of default is the differenceneen the price of the
corporate bond and the price of the risk free bond.
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reference entity (private partner). In the firseeathere is a
final accrual payment for the credit default swam ahe
present value of all payments made is wlu(t)+e(t)].the
latter case, the present value of the paymentsi() wWrinally,
there is the possibility that none of the partiefadIt and the
swap expires at maturity. In this case, the pregahe of the
payment is wu(T).

Assuming a notional principal of $1, the payofftbé
credit default swap is 1 — R - A(t)R. The final stes to
calculate the present value of the expected pagoff the
present value of the credit default swap paymeitseir
differential is the value of the credit default gwé#or the
government. The present value of the CDS paymeortsa f
swap with counterparty default risk is:

wo [ (®u) @et)  GuE)] wpuT)
il
and the present value of the expected payoff froendredit
default swap is:

[1-R-A(t)R] (t)u(t)
i1
Finally, the value of the credit default swap te fovernment
is the present value of the expected payoff mimespresent
value of the payments made by the government:

"[1-R-A®)R] ()u(t)

i1

wo [ (tult)  @e)  E)ut)] wpu(T)
i1l

For the calculation of CDS payments with
counterparty default, we use the Chilean governnoeadit
ratings. According to the agency’s rating in DecemB008,
the long term foreign currency debt was rated as. A+
Following this rating we calculate the unconditibm@fault
probabilities and survival probabilities for Chites we did
previously for the private actors for each projddte average
default probability for an A+ rating is 0,05%. Agaiif the
probability of default for the first year is RDthen the
probability of survival for that year is 1-R[the probability of
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default for the second year is PB PD*(1-PD;) and the
probability of survival is 1-PP and so on. Default and
survival probabilities are shown in table 3 for thieole period
1998 through 2007, when guarantees for PPP projegen
to occur.

Appendix 3-F / Table 3:Unconditional default probabilities and
survival probabilities, Chilean government

Chile
Year — - —
Default Probability Survival Probability
1998 0,0005 0,9995
1999 0,0005 0,9990
2000 0,0005 0,9985
2001 0,0005 0,9980
2002 0,0005 0,9975
2003 0,0005 0,9970
2004 0,0005 0,9965
2005 0,0005 0,9960
2006 0,0005 0,9955
2007 0,0005 0,9950
Sources: 1. Ministry of Finance, Standard & Pop2809a

2. Author’s calculations
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Appendix 3-G: Detailed calculations of expected CDS
payments, CDS accruals and CDS payoffs

Appendix 3-G / Table 1:Present value of expected CDS payments,
Route 5 projects, no counterparty default

Sources: 1. Standard & Poor's, 2009a
2. Author’s calculations.

Description: Table 1 consolidates all calculations of the elp@dCDS
payments, assuming a notional principal of CH$1 #vad payments are
made once at the end of each year and at the faagper annum. The
expected payment is the annual payment rate timesptobability of
survival, ors*(1-PD). The table shows all the expected annughpmnts
for every project. For example, there is a 98,33fdbability that the
private partner will not default in year 2007 fdret Santiago - Talca
project. The discount factor, using year 1998 wieninvestment initiated
as a base year, is 1/(1+0,049%) 0,6496. This gives us a discounted
expected CDS payment of 0,6496*0,9833s = 0,6388thfo specific year
and project.
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Appendix 3-G / Table 2:Present value of accrual CDS payments,
Route 5 projects, no counterparty default

Sources: 1. Standard & Poor’s, 2009a
2. Author’s calculations.

Description:In table 2 we calculate the accrual payments e dhse of
default by the private partner. Since we consitiet tlefault could occur
only halfway through the year, then accrual paymseotccur halfway
through the year as well. This means that an atemals 0,5s and that
we should change our PV factors to accommodate patgmhalfway
through the year. Respectively the accrual payrigehalf the probability
of default times the payment rate per annum. Famgte, for year 2007
the Santiago - Talca project accrual payment isutaied as follows: the
probability of default for this year and for thisopect is 0,0028 and the
accrual payment is 0,5*0,0028s = 0,0014s. The discdfactor is
1/(1+0,0491§° = 0,6654, so the present value of the accrual payrs
0,6654*0,0014s = 0,0009s.
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Appendix 3-G / Table 3:Present value of expected CDS payoffs, Route
5 projects, no counterparty default

Sources: 1. Standard & Poor’s, 2009a
2. Author’s calculations.

Description: In table 3 we calculate the expected payoff calimhs
towards the government in the case that the pripatter defaults. Since
default is assumed to happen halfway through tlee, ye@e use the same
discount factors as in the previous case of theuatpayments. Regarding
40% as a recovery rate (R), we calculate the egpegayoff by
multiplying the probability of default with 1 — R0 expected payoff =
PD*(1-R). For example, for year 2007 in the Sardgid@lca project the
expected payoff is 0,0028*(1-0,4) = 0,0017. Thes, present value is
0,0017*1/(1+0,049FY = 0,0011.
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Appendix 3-G / Table 4:Present value of expected CDS payments,
Route 5 projects, counterparty default

Sources: 1. Standard & Poor’s, 2009a
2. Author’s calculations.

Description:In table 4 we calculate the expected payment ttlons with
counterparty default risk. For example, the Sawtidglca private partner
has a 0,9833 probability of survival for the ye@02, while the Chilean
government has a 0,9950 probability of survivaltfee same year. So, the
expected CDS payment is 0,9784s, where s is theshpayment rate. The
discount factor is 1/(1+0,0491F 0,6496, so the present value of this
expected payment is 0,9784s*0,6496 = 0,6356s.
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Appendix 4-A: Credit protection and securitized
transactions

4-A.1 Cross-country and market spillovers

The negative externalities of the crisis, aparthirthe
cross-country spillovers, were also spread throogirkets.
The growing uncertainty brought about by such badshad
a direct effect on securitization markets. Aftentiouous loan
defaults, what followed were losses in securit@atiranches
and, respectively, write-downs, liquidations andjéndrops in
the tranches’ value$! The basic aim of securitization was
actually turned into a boomerang; instead of thebafance
sheet protection that it was supposed to providexpanded
the risk exposures that were tagged along withttieches
and thus negatively affected the financial assetthe balance
sheet. This was expressed via numerous write-doans
financial assets.

Ultimately, liquidity was the main concern of firaal
institutions who, in their attempt to reach shertat financing,
begun liquidating their financial assets at verghhdiscounts
So as to circumvent over-indebtedness. This effees
contagiously spread from the financial market te tedit
market, where credit spreads widened and the éaikar
recognize the counterparty risk in credit protettemntracts
such as credit default swaps (CDS), led to largédedyged
positions following a counterparty’s default. Theed for re-
financing was twofold: to cover losses that follalve
securitization tranches and to achieve market cpedtection.
At the same time, interbank supply of loans wasrehsing
since banks were reluctant to lend among each .offtex
increasing need (and at the same time lack of)iditu
together with the diminishing “trust” in the bangirsystem,
created a disequilibrium in the overall financiatstem,
thereby increasing systemic risk.

127 Basically, because of greater uncertainty conoertiie risk profile of
these tranches.
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4-A.2 Beyond banks

Apart from the housing bubble, there is strong
evidence that the growth of securitization itseldyed an
important role in the crisis. From the moment thiae
financial system expanded beyond the traditionatkivay
sector and lenders and borrowers exchanged funaogy us
various financial intermediaries apart from bartke process
of intermediation was transferred from the banksagtor to
the securities markets. A key aspect is that thmoug
securitization, the credit risk was relocated frtme bank’s
balance sheet to pools with many different debtrimsents,
including mortgages (Gorton, 2007). A specific gage pool
can be split into tranches that allow investorsalee specific
positions in terms of risk, depending on whetheythre risk
lovers or risk averters. Senior tranches have g kigih credit
rating with defaults close to zero, mezzanine tnascfeature
middle default rates, while equity tranches arerattarized
by very high default probabilities and at the samee very
high yields. The complexity of the valuation of Bunortgage
backed securities makes it very hard to assessalwency of
each firm, creating a serious lack of information the actors
in the financial market. This important informatiaaymmetry
that arose in the securities market, combined thighlack of a
concrete regulatory framework, resulted in a situatvhere,
in the name of risk spreading, each bank was ngelon
interested in the borrowers’ ability to repay, €rnbe default
risk had been transferred off the balance sheetseaturitized
financial products.

Information asymmetries, as prominently portraygd b
Gorton (2007), and moral hazard, as described alzreethe
two most important determinants of the market failurhe
development of even more complex forms of secation
and financial products enhanced the quicker aliogadf the
risk to other secondary markets and risk exposssessments
became even trickier. To value appropriately suchpex
securities, an investor would have had to evalutte
correlation structure for all the default eventatthad been
disclosed in the pool. Following the increase ie thouse

190



prices, the probabilities of default within the pdmecame
highly correlated among each other, causing a sexaatility
of the financial market with a significant spillaveo other
sectors, which were not directly linked to the mgage
market.

4-A.3 Asset-backed securities

An asset-backed security (ABS) is the main security

that is created by a pool of mortgages. It is Sedpby a
special purpose vehicle (SPV), which buys a padfof risky
assets by its originators and allocates the castsffrom the
assets into three tranches: the senior tranché (ot returns
and low risk), the mezzanine tranche (with mediwgtumns
and medium risk) and the equity tranche (with higturns
and high risk). The principal of the portfolio isvidled into the
three above tranches and the portfolio’s cash wxlare
usually allocated firstly to the senior trancheiluittis full,
then to the mezzanine tranche and finally to thetgdranche.
The lifespan of the ABS usually corresponds to tbfathe
backed mortgages, while the average lifetime dep@mdthe
prepayments and defaults. If there are losses auefaults
from the equity tranche for example, these are /by the
principal of the mezzanine tranche and, respegtivielsses
from the mezzanine tranche - if it loses all it;gpal - are
covered by the principal of the senior tranche. toa other
hand, the initial cash inflows go first to the s®niranche,
then to the mezzanine and then to the equity tenchis
process of cash inflows by interest and reversa casflows
by losses is the so called “waterfall” of the ABSs therefore
logical to give the senior tranche a very highngt{usually
AAA/Aaa), the mezzanine tranche lower (around BB&B
while the equity tranche is typically not rated.eThasic aim
of the creator of the ABS is to increase the setmache and
at the same time to maintain its very high ratimgximizing
the probability of the structure. She gathers imf@tion on
how each credit agency evaluates the ABSs anddheoses,
from numerous structures, the most suitable paotfathich
incorporates the highest rating.
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Clearly, the most lucrative tool for investors Iset
senior tranche of the CDS, while the equity trancha be
resold, for example, to a hedge fund. However ntlegzanine
tranche is not so easily marketable. That is wieySPV can
create another ABS with a senior tranche - fromiomaerated
tranches of the initial ABS and so increase thegrtoon of
highly rated instruments. These specific types dBSA
instruments are called Asset-Backed Security Goldized
Debt Obligations, ABS CDOs. The idea is to incretse
portion of AAA-rated instruments to very high leselBut
there is a tricky caveat. Even if the number ofhhigrated
assets increases within the ABS CDO portfolio ardia
tranches would suffer losses only if these lossesed the
level of the principal of the more junior tranchésere still
remains a risk if this process is expanded.

In figure 1 (Gorton, 2007), we assume two ABS CDOs
that are created from an ABS: one mezz ABS CDO dlwvis
created by the mezzanine tranche) and one highe gh&85
CDO (which is created by the senior tranche). Thased on
the highest rated tranches of the mezz ABS CDOcmsate
another security with different rating levels. sence, a third
level of securitization is formulated and a CDO thie
previous CDO is created (CBPD The mezzanine tranche of
the initial security that was used to build the esthiwo
securities is highly risky itself. We now have tiieenomenon
of excess spread or over-collateralization, whbeeevialue of
the mortgages is greater than the values of therities,
which are created via the ABS. More specificalhg tiverage
returns, which are promised to the security holdees less
than the interest earned from the mortgage. Ifethesre cases
of cash leftovers when ABS tranches received afleeted
returns, then these cash flows would be used taceedhe
principal of the senior tranché€ This was actually the case
for many investment banks and financial institusiomhen
senior tranches of mezzanine ABS CDOs with minicaglital

128 See Gorton (2007) for a further discussion on teguritization
example.
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requirements promised higher expected returns than
benchmark interest rates, which resulted in extensisses.

Appendix 4-A / Figure 1: Third level securitization from subprime
mortgage loans

Source: Gorton, 2007.

4-A.4 Complexity of off-balance sheet operations

Securitization definitely played an important rolehe
evolvement of the crisis. The risks in securitiaati
transactions are “guaranteed” by the advantaggheofame
transactions. Nevertheless, in order for a suchirandil to
occur, there should be some changes made in thlensys
Because the originator has the capacity to rembgeettire
credit portfolio off-balance, she does not havarmentive to
make sure that loans incorporated in the secuditprartfolio
have certain minimum quality requirements. A retaia
requirement towards the originator to keep a spepirt of
the transaction on her books, could guarantee ribatoxic
waste “contaminates” the loan portfolio. This iscéase the

193



originator is directly exposed to the portfoliosilt-in risk. In
order to assess the risk from a certain transacttbe
originator should publicly declare the share anel tlanches
retained from the transaction. Firstly, if the shar too small,
then the alliance of incentives is not realizeccddely, if the
share is too large, then the entire securitizatself becomes
of no interest for the issuer. That is because nfioancial
advantages can be pulled out from other formsfofaecing -
for example, the issuance of covered bonds. Coreseigythe
positive outcomes of securitization transaction ftire
economy disappear. If the originator is requireckkéep hold
of a share of the transaction, then she will disburer balance
sheet. As a result of this, the number of loang #he can
endow shrinks, since she cannot exceed a certagl &
leverage.

Investors on the other hand have their own shatkeof
pie. Many of them hunted AAA-related tranches o *hBS
and ABS CDO structures, by taking into consideratimly
the “AAA” label. These investors did not carefulyok into
the thin lines, which define a CDO squared, or 88ACDO,
or even a plain ABS. As a result of this negligente
potential investors did not comprehend enough trfglios
and algorithms used to resolve the cash flows vedeby the
range of tranches. Eventually, because the risktheke
tranches was recognized, they were not easily btadd he
complexity of the credit derivatives that are beiraed and
the characteristics of the backed mortgages andother
mechanisms underlying these derivatives, should be
transparently defined. Structures, tranéfieand cash flows
should be properly defined, while the informatidooat the
tranches must be widely available to researchetisnaarket
actors. This could enhance the proper functionalitfy
secondary financial markets.

129\Which are usually defined by other tranches.

194



Appendix 5-A: The management of government
guarantees

Merton and Bodie (1992) examine the different atpec
of public, but also private entities’ guaranteesteénms of
effective management. They initially define theueabf a loan
guarantee as the difference between the guaradtsdorice
and the non-guaranteed debt priteThey verify previous
valuation techniques developed by Merton (1977) exténd
his analysis by arguing that guarantees must lge lanough
to cover both actuarial and operating costs. Stilie
guarantor’s maximum profit is the premium plus theerest
earned for investing this premium prior to paymehtosses,
until the expiration of the guarantee. Therefohe, tnaximum
loss exposure for the guarantor is given by:

P(1+r) — max [0, E - V]

, Where P is the guarantee premium, r the inteetst E the
value of the collateral assets and V the promisett d
payments. Respectively, the guarantor is exposettigdull
downside risk of the collateral assets as if it ed/ithe assets
herself. The guarantor's expected profit is a desirng
function of the variability of the “shortfall,” tki being the
difference between the expected debt payment andribe of
the collateral assets at maturity.

The authors also propose a method for the guarémtor
manage the guarantee risk, by charging risk-relptethiums.
Thus, the guarantor charges a fee that is commateshy the
riskiness of the guarantee. This assumes thatuamgtor has
some control over the volatility of the collatesaset portfolio
that backs the guarantee. Nevertheless, this daas n
necessarily imply that the asset volatility hasvéoreduced to
zero. It has to be at least acknowledged and assubject to
significant unilateral change by the insured intedmary after
the premium has been determined. Then the guartates a
problem of moral hazard, since the management eoidtbt-

130 They assume that a high-rated bond can be coesidik-free with a
small guarantee component while a “junk” bond taflic has a large
guarantee component.
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holder is believed to have the incentive to inceedke

riskiness of the firm’s assets (Merton, 198%)The value of
the guarantees is essentially the price differeridevo bonds,

one with a guaranteed debt price and another wittzou
guaranteed debt price (for example, corporate Gomdisrton

and Bodie (1992) derived market values for guaemtey

estimating the price of the latter bonds, assurtiiag they are
risk-free. These bond prices were calculated bkipiclower-

graded bonds and by assuming their risk-free praeghe

discounted promised coupon and principal paymehtthe

current treasury bond rate. Therefore, simply btrswcting

the actual market prices of these bonds, they astin
guarantee values.

Finally they focus their analysis on the managenoént
government guarantees. On these terms they digtimgioree
types of risk: a) diversifiable risk that can beméhated
through pooling and diversification, b) non-divéetble
business cycle risk, such as interest rate and stacket risks
and c) systemic risk that cannot be diversifiechedged via
the financial markets. This latter risk is deemethe faced via
government interventions, as was the case in thermt,) but
also in previous crises episodes. There are spgmifiblems
with government guarantees, mainly concerning press
from interest groups for subsidizing, forbearanced a
eventually “cheap” government guarantees. Othece&wrs for
the implementation of public insurance intervensiomclude
avoiding market distortions and maintaining the kear
discipline that is essential for the viability diet guarantee
scheme. As argued by Merton and Bodie (1992), “the
government, therefore is caught in a paradox of guop..]
where it must bind itself convincingly not to badut
institutions that get into trouble [...] but is toowerful not to
intervene” (page 32).

131 See Merton (1990) for a further discussion on mbezard problems
with guarantors.
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Appendix 6-A: Complete set of intervention variabls for
decision model estimation

Variable Group A: Asset Management, Liabilities Management and Equity Management
(yes / no)

asset management (purchase plans and loan geeshnt

N

liabilities management (deposit insurance and gelrantees)

w

equity management (capital injections, recaision)

Variable Group B: Fiscal Cost Variables

capital injections

purchase of assets and lending by treasury

central bank support provided with treasury bagki

liquidity provision and other support by centrahk

guarantees

total fiscal costs

N[O~ |W(N(F

upfront government financing

Variable Group C: Financial Sector Variables

bank assets / GDP

bank liabilities / GDP

bank loans / GDP

bank deposits / GDP

bank loans / bank deposits

OO |W|IN|F

bank concentration

Variable Group D: Macroeconomic Variables

real GDP growth

government balance (deficit/surplus)

public debt (gross)

current account balance

(W[N]~

short term interest rates

Variable Group E: Banking Regulation Variables

minimum capital to asset ratio requirement

the minimum ratio variation as a function of adividual bank's credit risk

the minimum ratio variation as a function of nerkisk

leverage ratio requirement

actual risk-adjusted capital ratio

actual ratio between shareholders’ equity (Tieedutatory capital) and total risk-weighted
assets

fraction of the banking system's assets thab@¥ or more government owned

fraction of the banking systems’ deposits that5% or more government owned

O[N] © (O~ WIN|F

fraction of the banking systems loans in banks déine 50% or more government owned

supervisory authority force towards a bank @ngje its internal organizational structure

explicit, verifiable, and quantifiable guideltneegarding asset diversification

liquidity or deposit reserves requirement atGleatral Bank

percent of the commercial banking system’s assatemtral government bonds or other
government or central bank securities

percent of the commercial banking system’s agsetled with deposits

percent of the commercial banking system’s agsetled with insured deposits

explicit deposit insurance protection system

deposit insurance protection system co-fundetthégovernment

public sector (co)-management of the insurannd f

total amount of off-balance sheet items as %P

20.a

supervisory agency's suspension on the disédecision to distribute dividends

197




20.b

supervisory agency's suspension on the digectecision to distribute bonuses

20.c supervisory agency's suspension on the digéctecision to distribute management fees
21 establishment of predetermined levels of solveraypifal or net worth) deterioration which
forces automatic actions (like intervention)

222 replacement of shareholder _rights from the supgryiagency or any o_ther government ager
) regarding bank restructuring and reorganization

29b removal and replacement of man_agement from ther\fa'spey agency or any other governme
) agency regarding bank restructuring and reorgapizat

29 removal and replacement of dir_ectors from the szjgmy agency or any other government
) agency regarding bank restructuring and reorganpizat

224 forbearance for certain prudential regulations fltbmsupc_arvisory agency or any other
) government agency regarding bank restructuringeodjanization

226 insurance of liabilities beyond any explicit depdxsi;urance scheme from the sup_erv_isory
) agency or any other government agency regardink testructuring and reorganization

23

n

deposit coverage to GDP per capita ratio

Source: Author’s contribution.

198

=3



Appendix 6-B: Complete dataset of intervention vambles
for the G20 countries, year 2008

Appendix 6-B / Table 1:Asset Management, Liabilities Management

and Equity Management Variables

Financial sector balance sheet interventions, G2@pain and Netherlands

Liabilities
Asset Management Management Equity Management
Country (purchase plans and | (deposit insurance (capital injections,
loan guarantees) and debt recapitalization)
guarantees)

Argentina No No No
Australia Yes Yes No
Brazil Yes No No
Canada Yes Yes No
China No No Yes
France Yes Yes Yes
Germany Yes Yes Yes
India No No No
Indonesia No Yes No
Italy Yes Yes Yes
Japan Yes No Yes
Mexico No Yes No
Netherlands No Yes Yes
Russia Yes Yes Yes
Saudi Arabia No Yes Yes
South Africa No No No
Spain Yes Yes Yes
South Korea Yes Yes Yes
Turkey No No No
United Kingdom Yes Yes Yes
United States Yes Yes Yes

Source: IMF, 2009. “Stocktaking of the G20 Respsrieghe Global Banking Crises,”
Note by the staff of the International Monetary &umternational Monetary Fund, Washington D.C.
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Appendix 6-B / Table 2: Government interventions fiscal costs in % of

GDP, G20, Spain and the Netherlands

Financial sector fiscal costs in % of GDP, G20, Sprmaand Netherlands

Liquidit
Purchase Central Pr?)visign
of Assets Bank and
Capital and Support Other Upfront
Country Injections | Lending Pr0\_/|ded Support Guarantees Go_vernr_nent
by with by Financing
Treasury
Treasury Backing Central
Bank
Argentina 0,0 0,9 0,0 0,0 0,0 0,0
Australia 0,0 0,7 0,0 0,0 N/A 0,7
Brazil 0,0 0,0 0,0 15 0,0 0,0
Canada 0,0 8,8 0,0 1,6 11,7 8,8
China 0,5 0,0 0,0 0,0 0,0 0,0
France 12 13 0,0 0,0 16,4 0 15
Germany 3,7 0,4 0,0 0,0 17,6 7 3,7
India 0,0 0,0 0,0 5,6 0,0 0,0
Indonesia 0,0 0,0 0,0 0,0 0,1 0,1
ltaly 1.3 0,0 0,0 2,5 0,0 1,3
Japan 2,4 6,7 0,0 0,0 3,9 0,2
Mexico 0,0 0,0 0,0 0,0 0,2 0,0
Netherlands 34 2,8 0,0 0,0 33,7 6,2
Russia 0,1 0,4 2,9 3,2 0,5 0,6
Saudi Arabia 0,6 0,6 0,0 8,2 N/A 12
South Africa 0,0 0,0 0,0 0,0 0,0 0,0
Spain 0,0 4,6 0,0 0,0 18,3 4,6
South Korea 2,5 1,2 0,0 0,0 10,6 0,2
Turkey 0,0 0,0 0,0 0,2 0,0 0,0
United Kingdom 3,5 13,8 12,9 0,0 17,4 19,8
United States 4,0 6,0 11 31,3 31,3 6,3

Notes

1: India and Turkey provided only central bank ity support to financial institutions via extentkquidity facilities
2: Australian guarantees data were obtained fronuBieh, M., 2008. “Australia guarantees bank depdsicombat crisis,”

Reuters U.S. edition article, retrieved January 2040 from www.reuters.com

Source: International Monetary Fund, 2009

“The State of Public Finances: Outlook and Mediuswh Policies After the 2008 Crisis,”

Companion Paper, Seminar of the Executive BoatiefMF, 20th February 2009.
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Appendix 6-B / Table 3:Financial Sector Variables

Q -
5 | @ 8.2 | 5.2 UE
Ll 255 |25 |20y |¥2%9| 255
COUNTRY |2 p8| 50 |22 |203(2259| ZCOF
0 ) 0 m— o0 <Z( @ o D0mj| ©Z¢g
< < o a) [a] 8
- —

Argentina 0,054 0,087 0,048 0,085 0,559 0,425
Australia 0,314 0,129 0,170 0,123 1,389 0,614
Brazil 0,099 0,041 0,066 0,034 1,971 0,664
Canada 0,243 0,119 0,175 0,111 1,578 0,565
China 0,035 0,054 0,026 0,052 0,494 0,651
France 0,633 0,401 0,483 0,371 1,289 0,588
Germany 0,477 0,574 0,309 0,52 0,591 0,718
India 0,111 0,037 0,094 0,029 3,226 0,337
Indonesia 0,114 0,027 0,103 0,027 3,802 0,580
Italy 0,499 0,142 0,250 0,120 2,089 0,354
Japan 0,136 0,176 0,110 0,157 0,700 0,455
Mexico 0,094 0,084 0,064 0,080 0,845 0,626
Netherlands 1,499 1,037 1,027 0,950 1,081 0,754
Russia 0,108 0,078 0,096 0,07 1,237 0,161
Saudi Arabia 0,162 0,377 0,155 0,375 0,412 0,541
South Africa 0,129 0,160 0,104 0,159 0,656 0,770
Spain 0,687 0,195 0,397 0,173 2,287 0,751
South Korea 0,196 0,061 0,131 0,058 2,476 0,537
Turkey 0,196 0,089 0,17% 0,089 1,968 0,462
United
Kingdom 1,873 1,706 1,54 1,487 1,034 0,599
United States 0,371 0,285 0,260 0,263 0,988 0,339

Notes

1. Data are retrieved from Table 6 of the BIS QarytReview:

“External positions of reporting banks vis-a-viglividual countries”
2: Figures are calculated as percentage of grasestic product (%GDP) in current prices
Billions of U.S. dollars. Source: IMF World Econan®utput (WEO) Database, April 2009
3: Bank concentration was retrieved from Beck arthibguc-Kunt's:
“A New Database on Financial Development and Sanett It is based on 2007 data and can be considsegic

Source: Bank for International Settlements (BI$§ Buarterly Review, December 2009,

BIS Locational Banking Statistics, retrieved Jaryaéth 2010 from www.bis.org/statistics/bankstats.
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Appendix 6-B / Table 4:Macroeconomic Variables

Real GDP % Growth, General Government Balance % GDPGeneral Government Gross Debt
% GDP, Current Account Balance % GDP, Short Term Interest Rates

Real Government . Current

Country GDP balance Public debt account Short Term
growth (deficit/surplus) (gross) balance Interest Rates

Argentina 6,969 1,400 48,800 1,356 9,048
Australia 2,061 0,095 14,700 -6,295 6,973
Brazil 5,076 2,400 38,800 -1,799 12,333
Canada 0,457 0,401 63,626 0,639 3,307
China 9,047 -0,800 15,600 9,997 4,033
France 0,716 -3,400 67,295 -1,582 4,634
Germany 1,290 -0,134 67,216 6,415 4,634
India 7,288 -0,620 56,400 -2,755 5,917
Indonesia 6,062 -0,100 29,300 0,102 8,493

Italy -1,040 -2,734 105,813 -3,164 4,634
Japan -0,641 -5,5652 196,287 3,190 0,847

Mexico 1,348 -1,500 35,800 -1,427 8,353
Netherlands 2,012 0,789 58,200 4,412 4,634
Russia 5,600 4,100 6,500 6,104 10,772
Saudi Arabia 4,630 33,000 18,900 28,869 4,917
South Africa 3,062 -1,000 31,600 -7,407 10,874
Spain 1,158 -3,824 40,700 -9,557 4,634
South Korea 2,224 1,115 24,400 -0,676 5,488
Turkey 1,060 -2,200 40,000 -5,678 15,500
United Kingdom 0,707 -5,365 51,922 -1,697| 5,491
United States 1,111 -6,073 70,517 -4,72 2,965

Notes

1: Short Term Interest Rates were received by OEt@bstics database, OECD.StatExtracts.com, tdtaté.oecd.org

2: Total Central Government Debt % GDP for Ausaralilexico, Netherlands, Korea Rep., Spain and Tyuvkas retrieved from
http://stats.oecd.org

3: Short Term Interest Rates for Argentina, Brdnilia, Saudi Arabia, Turkey was computed as anaaeeof the Central Bank
overnight rate,

source: www.tradingeconomics.com/Economics

4: Argentina's General Government Balance and Gdess were retrieved from Central Bank of Argentip@09.
“Macroeconomic Radar,” www.bcra.gov.ar

5: Brazil's Central Government Primary Result wetseved from Banco Central Do Brazil, Ministry Eihance,

Economic indicators database, www.bcb.gov.br

6: General Government Gross Debt for AustraliazBr&hina, India, Indonesia, Mexico, NetherlanBsissian Fed., S.Arabia, S.
Africa, Spain,

South Korea and Turkey was retrieved from Centrlligence Agency, 2009.

“The World Factbook,” from www.cia.gov/library/putétions/the-world-factbook

7: Russian Government Budget surplus was retriéweed the U.S. Department of state, www.state.gpa/ei/bgn/3183.htm

8: South Africa Public finance fiscal balance wesieved from
http://Iwww.africaneconomicoutlook.org/en/countréesithern-africa/south-africa/#/statistics_table

9: China's government budget deficit was obtaimethfPremier's Wen Jiabao press conference afteridbing meeting of the
Second Session of the 11th National People's Cea@NPC) in Beijing, March 13, 2009

10: Indonesia's Budget Deficit was retrieved froov&nment of Indonesia evaluation of the econon0@8 and outlook for 2009,
www.indonesia.go.id

11: Mexico's Fiscal Deficit was retrieved from OE@DBonomic Surveys: Mexico, Volume 2009/11

12: Saudi Arabia's Fiscal Balance was retrievethftbe 45th Annual Report: The Latest

Economic Developments of the Saudi Arabian Monefaggncy, Research and Statistics Department

Main source: International Monetary Fund, 2009. \lddEconomic Outlook Report (WEO), WEO Databaseil 2009.
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Appendix 6-B / Ta

ble 5:Banking Regulation Variables
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