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Abstract

In themodel a…scal stabilisation isannounced under asymmetry of infor-
mation between the government and the private investors. The government
couldbeof two types: a dry typeand awet type, according to theamount of
spendingcuts it decides to make. Privateinvestorsmay thus lack con…dence
in the stabilisation program and interest rates would be too high, re‡ecting
this lack of credibility. A dry typewhich has to …nancenew spendingmay
want tosignal its resolution (type) in order to lower its interest costsand one
waytodothat wouldbeto repurchaseafractionof theoutstandingdebt. The
wet type could also decide to buyback some of its debt in order to pretend
to be a dry type and to (possibly) lower its interest payments. It is showed
that a critical amount of buyback exists such that the two types could be
separated.
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1. Introduction

From 1990 onwards, some OECD countries have begun to acquire experience in

theuse of debt repurchase instruments and some of themhave established regular

bond repurchasingprogrammes (from Tables 1 to Table 4, in the Appendix, more

detailed information is presented). As far asweknow, the literatureon publicdebt

management hasnot dealt with buybacksof public (domestic) debt, whiletheyhave

been analysed quitedeeply in the international debt framework.

Missale (1999) points out how policy-makers’ approach to debt management

implies a trade-o¤ between cost and risk minimisation. A strategy of cost minimi-

sation would suggest issuing securities with the lowest risk premium(which would

then pay high returns when labour and capital income are lower than expected),

while, to minimise risk, the correlation between debt returns and income should

be positive. Missale argues that policy-makers have so far been mainly concerned

with theminimisation of borrowing costs (“without taking too much risk”) while,

according to him, the correct approach should be the opposite, provided that risk

premiaongovernment securitiesare“fair”, that is they re‡ect only their risk-return

characteristics. In sum, the objective of reducing interest costs should be pursued

only when interest rateson debt are “unfair”, i.e. they incorporatea risk premium

which may result frommarket imperfections and fromthe government’s credibility

problems.

Themain ideaof this paper is that buybacks could beused to eliminateunfair

risk premiumsincetheycanhelp resolveagovernment’s credibility problems. (Debt

repurchasescouldactuallybeusedalsotoreducemarket imperfectionsastheymight

help improving liquidity and e¢ ciency in thesecondarymarket.)

More speci…cally, a theoretical model is developed to examinewhether buy-

backsof publicdebt may signal agovernment type. In themodel it is assumed that

thegovernment could beof two types: adry typeandawet type, accordingto their
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willingness to implement a …scal stabilisation (in this model this basically means

reducing…scal spending). Asymmetry of information between thegovernment and

private investors is assumed. In particular interest rates are assumed to incorpo-

rate a risk premiumwhich re‡ect the expectation that the inability to implement

a stabilisation programme may result in more in‡ation and/or taxation, or debt

default.

In particular, during a …scal stabilisation, private investors would lack con…-

denceinthestabilisationprogrammeand interest rateswould betoohigh, re‡ecting

this lack of credibility. (This argument is to some extent similar to Missale et al.,

1997). Thus, a dry typewhich has to …nance new spendingmay want to signal its

resolution in order to lower its interest costs and oneway to do that would be to

repurchase a fraction of the outstanding debt. Thewet type could also decide to

buy-back some of its debt in order to pretend to bedry and to (possibly) lower its

interest payments. It is showed that a critical amount of buyback exists such that

thetwo typescould beseparated.

In Section 4weexaminetheseriesof pricesof longtermItalian bonds in order

totest themain implication of thetheoretical model and theresults seemconsistent

with thetheory.

Therest of thepaper is organised as follows: in Section2webrie‡y review the

literature. In Section 3 the theoretical model is presented and Section 4 contains

someempirical evidenceabout therepurchasesof public debt and theresults of the

structural break test which was carried out in order to test for the implications of

thetheoretical model. Finally, Section 5 concludes.

2. Related L iterature

Oneof themost debated aspectsof voluntary international debt reductionhasbeen

whether debtor countriesbene…t from repurchasesof their outstandingdebt on the
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secondary market, at low prices. Many countries havebeen keen to do so, as they

considered thereduction in thepriceof their liabilities anattractiveopportunity. In

principle, contractsbetweenadebtor and its creditors forbid debtor governments to

engage in thesemarket buybackswithout receiving special permission (Rotemberg,

1991), but in practisethese transactionshavebeen common.1

Bulow and Rogo¤ (1988, 1991) provide a formal statement of the critique to

buybacks. They argue that buybacks, even at existing secondary prices (“average

value,” as in their paper) area costly mistake for the debtor, and that thecountry

should beprepared to paynomorethan the“marginal” valueof its debt, which the

authors argue is much lower.2 Other authors, instead, see buybacks with favour:

a di¤erent set of motives for buybacks is given, among the others, by Krugman

(1989), Froot (1989), Rotemberg (1991), Acharya and Diwan (1993), Cohen and

Verdier (1995), Thomas (1996), Marchesi andThomas (1999).

In public (domestic) debt management, buybacks could beused both to elimi-

nate “unfair” risk premium, that is only dueto asymmetry of information between

thegovernment and theprivatesector and to reducemarket imperfectionsas they

can help improving liquidity and e¢ ciency in the secondary market. As Missale

(1999) points out howpolicy-makersapproach todebt management impliesatrade-

o¤ between cost and risk minimisation, he argues that policy-makers have so far

been mainly concerned with the minimisation of borrowing costs (“without tak-

ing too much risk”) while the correct approach should be the opposite, provided

that risk premia on government securities are“fair”, that is they re‡ect only their

risk-return characteristics. In sum, the objective of reducing interest costs should

1For example, Brazilian state …rms eliminated nearly $7 billion of external debt in 1988 alone

through discounted buybacks. Bolivia, in 1988, o¤ered an example of a buyback of commercial

bank debt at the secondary market prices (it took four years to complete). More recently also

Niger bought back all of its commercial bank debt and Chileused thesecondary market to reduce

its debt through buybacks, too.
2Since themarginal value is de…ned as the probability of repayment while the average value is

given by the ratio of the total market valueof the country’s debt (which includes what creditors

receive when the country pays back only in part) over theoutstanding debt, theaveragevalue is

bigger than themarginal value.
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be pursued only when interest rates on debt are “unfair”, that is they incorporate

a risk premium which may result frommarket imperfections and a government’s

credibility problems.3

2.1. Market Imperfections

As far as market imperfections areconcerned, interest costs should be reduced by

enhancingthetransparencyandpredictabilityof theissuingpolicy, by increasingthe

liquidity ande¢ ciencyof secondarymarkets(whichwould lead tothick marketsand

to agreater “standardisation” of thesecurities that areo¤ered) andby introducing

borrowing and risk-hedging facilities (futures and option contracts in government

bonds have been introduced in most countries so as to provide hedges against the

interest raterisk of securitiesholdings).4 “A regular issuingpolicywhichrelieson the

same set of instruments, irrespective of market conditions, and increases the issue

sizeof government securities, allows savingon riskpremiawhichwould otherwisebe

required for theuncertainty of salesand for the illiquidityof government.” (Missale,

1999).

In this contest, debt buybackshavebeenused to improvethe liquidity and the

e¢ ciency inthesecondarymarket. Amongthemost frequent objectivesof therepur-

chases therehave actually been: smoothingof thematurity pro…le(some countries

used an early redemption programme to eliminate heavy infra-year concentration

of debt redemption; this permitted better management of cash ‡ow demand and

reduced the interest rate impact on the burden of the public debt); the reduction

of debt servicing costs (after misalignements along the yield curve are identi…ed,

securities with yields not in line with the benchmark curve are repurchased) and

3Moreprecisely, di¤erences in theexpected returnsof debt instruments are“fair” if they re‡ect

properly called risk premia, asked by risk-averse investors who do not make systematic mistakes,

are fully informed about the likelihood of future events, and con…dent that …scal and monetary

policy actions will becarried out asannounced.
4More recently, “repurchase agreement” (repos) markets have been established in many coun-

tries allowing dealers to cover open positions which they have to take in the process of market

making (Missale, 1999).
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elimination of securities with poor liquidity (to maintain high liquidity in the sec-

ondarymarket, somecountriesdecidedeither torepurchasesmall amountsof illiquid

bonds and eliminated them or to switch from illiquid to liquid ones). In the long

run, all of thesechoices lead to a reduction of thecost of …nancing. A market with

a smoother redemption pro…le, more liquid instruments and an informative yield

curve provide a government with lower cost and better opportunities to fund its

debt. Table 2, in the Appendix contains the analytic answers of the interviewed

countries.

2.2. Asymmetric information

According toMissale(1999), theother circumstance in which an objectiveof inter-

est cost minimisation should prevail over the budgetary risk minimisation (namely

discretion in public debt management should be used) iswhen interest rates incor-

porate a risk premium which derives from credibility problems. In this paper we

focus on the credibility problems that might derive from the uncertainty about a

government’s announcement becauseof theasymmetry of information between the

government and theprivate sector.

More speci…cally, private investors may not be able to tell how serious the

government really is about the reform process. Imperfect information of this sort

is likely to be particularly present in developing countries or in countries where

governments rotate quite frequently (as in Italy). The resolution of this kind of

credibilityproblemwill requirethegovernment tosignal itstruetype(Rodrik, 1989).

In assessing thee¤ect of observed policy choiceson credibility theroleof exter-

nal circumstancesmay beespecially important when policies havepersistent e¤ect

on theeconomic environment. As in Drazen and Masson (1994): “if tough policies

constrain the room to maneuver in the future then following a tough policy may

actually harm rather than enhance credibility.” They actually present a model in

which a policymaker maintains a…xed parity in good times but devalues in if the
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unemployment rategets too high. The idea is that, in caseof persistenceof unem-

ployment, obervingatoughpolicy in a givenperiodmay actually lower rather than

raisethecredibility of a no-devaluation in subsequent periods.

ExtendingDrazenandMasson, BenignoandMissale(1997) examineshowpub-

licdebt, policy-makers’ credibilityandexternal circumstancesa¤ect theprobability

of exchange ratedevaluation. Public debt creates the link between current and fu-

ture policy actions. In fact, if the debt level is low (or in absence of it) there is a

strong incentive to resist thetemptation of a devaluation and its only e¤ect would

betoreveal aweak government, thus increasingthelikelihoodof futuredevaluations

(the so called “signalling e¤ect” dominates). On the contrary, if the level of debt

is high, a devaluation would reducethedebt burden and thus theneed to resort to

further ones in thefuture (theso called “debt burden e¤ect” prevails).5

There is another paper that actually links the timing of an intervention by

policy-makers (in thiscasea…scal corrections) to thelevel ofpublicdebt (Drudi and

Prati, 1998). In their framework, a…scal stabilisation can be delayed if debt levels

(and risk premia) arebelowa certain level so that no government has the incentive

to tighten …scal policy and to run a surplus (i.e., pooling equilibria prevail). Only

if risk premia or debt levels are beyond a critical threshold, do interest payments

becomeso largethat good type(dry) government prefer to run primary surpluses,

thus signalling the sustainability of the…scal regime. That is separatingequilibria

do exist where good type government achieve primary surplus and bad type ones

default.

Finally, Missaleet al. (1997) provides theory andevidenceon thebehaviour of

public debt managers at the start of …scal stabilisations. In such episodes interest

rates on long-term debt could be high because of lack of con…dence in the stabil-

5Debt accumulation is actually shown to reduce the credibility of an exchange rate regimebut

only in the short run as there are no e¤ects on the credibility in the long-run. Reputational

incentives reduce theshort term interest rates but there is no impact on the forward ratesince it

dependsonly on fundamentals.
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isation programmeby private investors. In this case the informational advantage

of the authorities makes it possible tominimise thecost of debt service by issuing

short maturity debt.

The evidence shows that governments, at the start of a stabilisation, tend to

issue a larger share of short maturity debt the less credible is the programmeand

the lower is the roll-over risk. The theoretical model demonstrates that the debt

issuing strategy which is observed in reality can be consistent with optimal debt

management assumingasymmetry of informationbetween thegovernment and pri-

vateagents.

In a similar context wewill show how a debt repurchasecould help to reduce

an “unfair” risk premium, that is only due to asymmetry of information between

thegovernment and theprivatesector.

3. The model

To introduce the concept of a buyback in a public debt framework we start with

a very simplemodel. Themodel extends over two periods, period zero and period

one. Weassumethat, at t = 0, thegovernment has inherited anamount D of public

debt at the…xed gross 2-period interest rate i; so Di is due at t = 1 (whereD is

normalised to one). Thus, interest raterepaymentson theoutstandingdebt areset

beforethe “game” starts.

Wealsoassumethat thegovernment could beof twotypes: adry typeandawet

type, accordingtotheamount of spendingcutsit decidestomake. A drygovernment

carries out larger cuts and has a level of spending GL (at the end of period zero)

which is lower than the level of spending GH of a wet government. However, the

two levels of spending GL and GH will not actually enter the analysis, except as

signals that invariably identify thetwo types i : Thefundamental characteristic that

di¤erentiates the two types is a risk premium on period one interest payments p,
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which can either be pW or pD , dependingwhether it corresponds to thewet or the

dry typerisk premium, respectively.

Asymmetry of information is assumed: the amount of spending cuts madeby

the government (and thus the level of spending) is not known ex ante to private

investors and it will be observed only at the end of period zero. Private investors

areassumed to berisk neutral.

If somenewborrowingtakesplaceat thebeginningof period zero, to berolled

over in period one, the costs of that borrowing will depend on the interest rates

both in period zero and in period one. In particular, at t= 1, interest rateswill be

determined after theuncertainty about thegovernment’s type is resolved. Interest

costswill belower if thelevel of spending is low, or higher if spendingishigh. More

speci…cally, in bothperiods interest rates contain arisk premiumwhich re‡ects the

expectationsthat theinabilitytostabilisetheeconomymayresult in debt default (or

higher in‡ation and/or taxation) and which is greater for thewet typegovernment.

In this Section wearegoing to assumethat both risk premia areexogenous; in

thenext Section therisk premiuminperiod onewill beendogenous.

After the dry government, at t = 0, implements a stabilisation programme

(which here basically consists in cutting public spending), which is going to a¤ect

the level of spending (and thus the interest rate in period one), shemight …nd it

bene…cial to buy-back a fraction of her outstanding debt, issuing at thesametime

short-term debt to be rolled over at the beginning of period one. In this way she

couldbene…t froma“reputation e¤ect” of her policy intermsof reducedinterest rate

in both periods. In period one, becauseafter public spending is actually observed,

thegovernment typeisdistinguishedand theriskpremiumon interest paymentscan

decrease (if the type is dry). In period zero, however, because the buyback could

be the signal that a government is dry (assuming only the dry type can actually

bene…t from reduced rates in period one, if there is a separating equilibrium), it

could in‡uence the risk premium of period zero, as well. Timing is described in
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Figure3.1:

Figure4.1

Issuingshort termdebt and rollingit over is preferred hereby thedry type(to

issuing2-period debt) because, in this way, shecan bene…ts fromtheconsequences

of her implementation of thestabilisation programme, in terms of reduced interest

costs. Missaleet. al (1997) alsodevelopamodel in which short-termdebt maturity

is actually used asa signallingdeviceby thegovernment which is really committed

to carryingout the…scal stabilisation.

Weexamine…rst thevery simplemodel, with neither additional …nancingnor

period zero risk. Wewill see that without assumingboth somenew borrowingand

somedefault risk in period zero as well as in period one, the buyback leaves the

dry typeindi¤erent and thewet typeworseo¤. Sowhileit separates thetwotypes,

there is no advantageto theauthority in undertaking thebuyback.

We start by making the following assumptions: (A1) There are no resources

for repaying at theend of period zero, thereforeall debt has to becarried forward

to the end of period one; (A2) There is no additional spending, nor stabilisation

risk during period zero. (Assumptions one and two make sense if the period zero

is “very short term.”) (A3) Information of wet/ dry is revealed beforedebt can be

rolled over.

Let’s de…ne i* as the gross safe (world) interest rate (= 1+ r), where i* is

assumed constant over the two periods. Suppose there is a separatingequilibrium

in which the (critical) size of the repurchase of debt at the outset of period zero
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signals thetype, then thefollowing “arbitrage” condition should hold:

i(1¡ p) = qi0(1¡ p)i1; (3.1)

where p can either be pW or pD (see above). Notice that we allow thewet type

to repurchase some debt, i.e. we consider a separating equilibrium in which the

wet typedoes a positive repurchase, but at a di¤erent level. Q is the price of the

repurchase of one unit (£1 facevalue) of the inherited debt; i1 is the interest rate

in period oneand can takethetwovalues iW1 or iD1 and i0, which is theinterest rate

in period one, is equal to i* (there is no risk in period zero). The left hand sideof

(3.1) representstheexpected returnstoabondholder fromoneunit of inheriteddebt

over thetwoperiods, while theright hand sidecontains thereturns fromsellingone

unit of debt at thestart of period zero at the priceq; earning i0 in period zero and

(1¡ p)i1, in period one. Noticethat theprobability of default, in period one, is the

sameeither holding long-termor short-termdebt. Below, wetake into account the

possibility that holding short termdebt can introduce somedefault probability in

period zero aswell, that’s beingmoreconsistent with the literatureondebt default

according to which shortening thematurity of government’s debt can increase the

possibility of a crisis equilibrium(seefor example, Alesina et al., 1990).

Thearbitragecondition in period one is:

i*= (1¡ p)i1; (3.2)

and substituting (3.2) in (3.1), thepriceof one unit of debt becomes:

q=
i(1¡ p)

(i*)2
:

If thewet typedoes therepurchase, hewill bebelieved to bedry and thereforethe

priceper unit of debt repurchased will be:

qD =
i(1¡ pD)

(i*)2
;

rather than:

qW =
i(1¡ pW )

(i*)2
;
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whereqD is higher than qW as the dry type is safer. Correspondingly, the interest

ratethewet typehas to pay in period1 isgreater since it is a riskier type. That is:

iW1 =
i*

(1¡ pW )
;

while

iD1 =
i

(1¡ pD)
:

Weassume that the government is interested only in minimise the amount it has

to repay at the end of period one, assuming it does not default. Thus, the cost

of the repurchase of one unit of debt, at theend of t = 1; for thewet government

(assuming it does not default) is:

C = qD i0i
W
1 ;

that is:

C =
i(1¡ pD)

(i*)2
i*

i*

(1¡ pW)
= i

(1¡ pD )

(1¡ pW )
> i: (3.3)

As we can see, for thewet type, the buyback (no matter what its size) is bad if

it signals thedry type, since his interest costs are higher than in thecasewithout

it, while thedry typehas thesameinterest payment and so shewill be indi¤erent.

Likewise, thewet type is indi¤erent about doinga buyback if this signals it is wet,

and in this case the dry type would strictly prefer to mimic the wet type (just

replace pW by pD in (3.3) and you would get a fraction that is smaller than i) so

there cannot be a separating equilibrium in which thewet type makes a positive

repurchase. More speci…cally, if therewas a separatingequilibrium, it would beof

theform: if any repurchase is made, then theprobability of thedry typewould be

one. Therecannot beapositivethreshold valuefor thebuyback, sincethedry type

would liketo undertakeasmaller buyback tosignal it iswet. In thismodel there is

noreason tohaveabuyback as this doesnot a¤ect theultimateallocation in terms

of interests payments madeby either type.

This conclusionwill not changeif wemodifyassumption (A2) introducingsome

risk in period zero aswell. (Noticethat period zero risk doesnot a¤ect therisk on

12



long-termdebt). Condition (3.1) becomes:

i(1¡ p) = qi0(1¡ s)i1(1¡ p) (3.4)

where i0 can either be iW0 or i
D
0 : Let’s assume that thewet type has a period zero

default risk equal s; so i*= (1¡ s)iW0 and the cost of one unit repurchase for the

wet type is:

C =qD iD0 i
W
1

which is thesameasbefore(see(3.3)). Again, interest costs arenot diminished and

so there is no reason to havea buyback.

Inthismodel, inadditiontoperiod0risk, somenewborrowingF , tobe…nanced

at thebeginningof period zero, can maketherepurchaseworthwhile. Thedry type

will gain for surefromthebuyback becauseshe isnormally indi¤erent about that,

but assuming additional spending to be…nanced in period zero and a small risk

premiumthat could bereducedby therepurchase, it will besurely better o¤. (Note

that, without any uncertainty, interest costs with and without buybacks would be

the same, that is (3.5) and (3.6) are the samewhen s = 0: Thus, as above, there

would be no reason to havea buyback).

The reason why she did not bene…t from the reduced risk premium obtained

by signalling its type before was that the current holders of debt simply valued

their debt morehighly oncethey believed they werefacing thedry type, and so the

buyback took placeat a high pricewhich just re‡ected this reduced risk.

Thewet type is normally worseo¤ with thebuyback, sincethis takes placeat

a high price, corresponding to thedry type’s risk premium. But with the…nancing

of new expenditure, he could …nd it advantageous to pretend to be dry in order

to bene…t from better conditions on thenew borrowing. Wearguetherewill be a

critical amount of therepurchasesuch that thetwo types will beseparated.

Let’s de…ne bas the amount of debt which is repurchased by the dry type at

t=0. Then, at timezero, thedry typeshould decidewhether to do thebuyback or
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not. Thus, sheshould comparethe interest costs of theoutstandingdebt andof the

new borrowing in thetwo circumstancesof with and without buyback. If sheopts

for thebuyback strategy, thetimingof themodel will bethefollowing: at t= 0the

government repurchases an amount bof its outstanding debt, to be rolled over in

period one, and simultaneously…nances thenewborrowingwith short termdebt, to

berolled over at thebeginningof period oneaswell. At theendof period zero, the

level of public spendingG is observed and therisk premium of period one interest

rate is determined.

Therefore, assuming again a separating equilibrium and that there is some

default risk in period zeroaswell as in period one(asabove), if thedry government

does thebuyback, her interest costswould be:

RD
b = bqD iD0 i

D
1 +(1¡ b)i +F iD0 i

D
1 (3.5)

= i +F
(i*)2

(1¡ pD)
;

while, without any buyback, they would be:

RD = i +F iW0 i
D
1 = i+F

(i*)2

(1¡ s)(1¡ pD)
(3.6)

where, although after observing no buyback beliefs put probability one on thewet

type, this reverts to probability oneon thedry typeoncespending is observed. As

wecan see, RD
b <RD and therepurchase is alwaysadvantageous.

On theother hand, thewet type’s interest costswith thebuyback are:

RW
b = bqD iD0 i

W
1 +(1¡ b)i +F iD0 i

W
1 (3.7)

= bi
(1¡ pD)

(1¡ pW)
+(1¡ b)i +F

(i*)2

1¡ pW

and, without it, they are:

RW = i +F iW0 i
W
1 (3.8)

= i +F
i*

(1¡ s)

i*

(1¡ pW )
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In order to obtain thecritical valueof bsuch that thetwo types areseparated, we

need to…nd that b(=bS) such that the interest costs thewet typehas to pay with

therepurchase (RW
b ) are equal to the interest costs it should pay without it (R

W):

thenany b> bS will beseparating. That is:

bSi
(1¡ pD)

(1¡ pW )
+ (1¡ bS)i +F

(i*)2

(1¡ pW )
= i +F

(i*)2

(1¡ s)(1¡ pW )
(3.9)

which reduces to:

bS = F
(i*)2

(pW ¡ pD)i

s

(1¡ s)
(3.10)

wherebS is increasing in thequantity of newborrowing F and in therisk premium

s (these two factors make the buyback more advantageous for both types) and

decreasing in thedi¤erencebetweenpW and pD and in i (both of themincreasethe

costs of doing the repurchase). If this di¤erence tends to zero (i.e., pW = pD ) bS

tends to in…nity as good type bonds tend to cost the same as bad type ones (i.e.,

they become cheaper). On the other hand, if s = 0; bS = 0; as the advantage of

carryingout a repurchasevanishes. Thereason why theseparatingequilibriumcan

actually work is that thedry type is morewilling to convert its debt to short term

debt becauseshe isnot afraid of adverse information becomingavailableduring the

courseof longermaturities, whereas thewet typewould havetoroll over at ahigher

interest rate(at theendof period zero).

As for the dry type interest rates, we need to check whether its interest costs

in the buyback case are always lower than the ones it pays with no buyback. The

dry typemight …nd it more advantageous to repurchase only a fraction b< bS (I

amassumingherethat beliefs aresuch that Prob[W j b< bS = 1]) in order to pay

a lower buyback price in period zero and still be able to reduce her interest costs

in period one, after the asymmetry of information is cleared. Obviously, bS will be

preferable if thecorresponding interest paymentsRD
b are lower. Let’s de…neRD

b
as

the interest costs that correspond to b:

RD
b

= bqWiW0 i
D
1 +(1¡ b)i+F iW0 i

D
1 (3.11)
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= b
i(1¡ pW )

(i*)2
i*

(1¡ s)

i*

(1¡ pD )
+ (1¡ b)i +F

i*

(1¡ s)

i*

(1¡ pD)

= b
i

(1¡ s)

(1¡ pW )

(1¡ pD)
+ (1¡ b)i +F

(i*)2

(1¡ pD )(1¡ s)

RD

b
>RD

bS if:

b
i

(1¡ s)

(1¡ pW )

(1¡ pD)
+(1¡ b)i +F

(i*)2

(1¡ pD)(1¡ s)
> i +F

(i*)2

(1¡ pD)
(3.12)

that simpli…es to:

bi

·
(1¡ pW)

(1¡ s)(1¡ pD )
¡ 1

¸

> ¡
F (i*)2s

(1¡ pD )(1¡ s)

that means:

b ·
F (i*)2s

(1¡ pD)(1¡ s)i

µ
(1¡ pD)(1¡ s)

(1¡ pD)(1¡ s) ¡ (1¡ pW)

¶

(3.13)

=
F (i*)2s

[(1¡ pD)(1¡ s) ¡ (1¡ pW )]i

under theassumption that (1¡ pD)(1¡ s) > (1¡ pW) (for instancewhen (1¡ s) is

very closeto one).

Thus, if s is low, if the dry type does the buyback she basically bene…ts by

borrowing F at the true (low) risk premium. If she does not undertake a buyback

she has to borrow F at the wet risk premium in period zero, which is obviously

worse. The issue is what happens if she was to buy-back b, 0 < b < bS? If we

assume that any for any b < bS; the government is assumed to bewet, then he

bene…ts by the fact that the buyback price re‡ects the risk premium for the wet

government over the two periods. Clearly the larger b is the more tempting this

is (and if s is lower, bdoes not have to be so big for the temptation to succeed).

(3.13) says just this: if b · RHS(3:13) then it does not pay to pretend to bewet,

while it does if b> RHS(3:13): But since it is easily checked that RHS(3:13)> bS

(and b cannot obviously be bigger than bS) then for the dry type it never pays to

bebelieved wet.

In sum, if bS is the critical value for beliefs, then the separating equilibrium

works (assuming (1¡ pD)(1¡ s)> (1¡ pW ), and indeed any valueeb in between bS
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and (3.13) works (i.e. if beliefs are: Prob:[dry] = 1 if b> bS and zero otherwise).

But if ebwas above this range, then it is not a separating equilibrium as dry type

woulddo a lower buyback.

3.1. Endogenous risk premium

Wenowassumethat thegovernment wants tominimisethefollowinglossfunction:6

L =
1

2
T2+pK

in which T is the level of taxes, K is the…xed cost of failurerelative to thecost of

tax distortionsandp istheprobability that thestabilisation fails. The loss function

has been used by Dornbush (1991) and Drazen and Masson (1994) in the context

of exchange ratestabilisation. Thecost of taxation is standard, while thecost of a

failed stabilisation re‡ects either thereputational and political costs of missing the

announced budget target, as in Dornbush, or thehigher in‡ation which may result

if thestabilsation fails, as in Drazen and Masson.

The level of taxesT is set at thebeginningof period one(oncetheperiod one

interest rate has been determined) and, after that, the only remaining source of

uncertainty arises from an exogenous shock X , which hits the government budget

at the end of period one. As we said in the previous Section wenow assume that

p, and T are endogenous. Raising taxes is costly, because they are distortionary.

Their level is chosen so tominimisethe loss function where:

L =
1

2
T2 if stabilisation succeeds

L =
1

2
T2+K if stabilisation fails

Theprobability that thestabilisation fails, i.e., that debt D increases (¢D = X +

G+R ¡ T >0) is theprobability that anadverseshock to thebudget exceeds the

planned surplus:

p= Prob[X > T ¡ G ¡ R]

6Thesame loss function is used, for example, in Dornbusch (1991) and in Missaleet al. (1997).
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Figure3.2:

where, as we saw above, R could take four di¤erent values (from 3.5) to (3.8) and

shock X hasatriangulardistributionwithmean zeroandasupport rangingbetween

¡ a and a.

At t=0 there is still uncertainty about the government typeand thebuyback

of public debt could bethesignal that agovernment is dry (asabove) and so private

investors will apply the dry type risk premium pDb to short term rates. In period

one, after theuncertainty about thegovernment’s type is resolved and assumingno

buyback, the risk premiumwill be determined according to the level of spending

which hasbeen observed: it will bepD if the level of spendinghas been low, or pW

if spending has been high. Noticethat there is a slight changeof notation respect

to the previous Section as pDb and pD are not equal anymore. As for thewet type

pWb now represents therisk premiumthat applieso¤ theequilibriumactions (that is

when thewet typetries tocheat) and pW indicates therisk premiumcorresponding

to thewet typewhen no buyback ismade.

Consider the choice of taxes and debt maturity by a government whose pro-

grammeisexpected tosucceed(likelystabiliser) inthesensethat for X = E0(X ) = 0

(and for its choice of taxes T*) the overall budget shows a surplus: ¯ = T*

¡ GL ¡ I > 0 and it could fail only if hit by a very large realisation of X :7 We

actually limit our analysis to the case in which both governments are on average

successful but thesizeof theshock which could causethemtofail, ¯W and ¯D di¤er

as they di¤er only in their spendingG. T iming is nowdescribed in Figure 4.2.

7Thesupport of thedistribution of i must alsobebounded fromabove to ruleout thepossibility

that the surplus turnsout to benegative because of a large realisation of i:
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Sincetheplanned surplus ¯ is positive, the probability of failure is lower than

1/2 and it is derived using the right hand sideof the triangular distribution of X ,

that is:

p=Prob[X > T ¡ G ¡ R]=
1

2a2
(a+G+R ¡ T)2

Replacingp in thegovernment function yields theloss that thegovernment expects

beforeknowingtherealisationof X , but afterhavingobserved theperiodoneinterest

rate, and thusR:

L =
K

2a2
(a+G+R ¡ T )2+

1

2
T 2

Di¤erentiating L with respect to T weobtain thevalueof taxes:

T* =±(a+G+R) where0<±´
K

a2+K
< 1

which is increasing in public spendingand thus in thecost of debt service.

SubstitutingT* back into pweobtain:

p= °(a+G+R)2 where0<° ´
a2

2(a2+K )2
< 1

wherepnowcould takefour di¤erent valuesdependingon:

pDb = °(a+GL +RD
b )

2= °

·

a+GL + i +F
(i*)2

(1¡ pDb )

¸2
(3.14)

pD = °(a+GL +RD)2= °

·

a+GL + i +F
(i*)2

(1¡ s)(1¡ pD )

¸2
(3.15)

pW = °(a+GH +RW )2= °

·

a+GH + i +F
(i*)2

(1¡ s)(1¡ pW )

¸2
(3.16)

and:

pWb = °(a+GH +RW
b )

2= °

·

a+GH +bi
(1¡ pDb )

(1¡ pWb )
+(1¡ b)i +F

(i*)2

(1¡ pWb )

¸2

(3.17)
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Substituting T* in the loss function, yields thevalue of the loss function L*, as of

thebeginningof period zero:

L* =
1

2
T2+pK

=
1

2
±2(a+G+R)2+°(a+G+R)2K

which simpli…es to:

L*=
±

2
(a+G+R)2

The wet type will now reveal itself if the losses, when he chooses not to do the

buyback and he is identi…ed as being wet, are smaller than the losses when he

chooses to do thebuyback andheisbelieved to be dry. That is:

LW [W;b=0] · LW
£
D;b¸ bS

¤

which means:
±

2

£
a+GH +RW

¤2
<
±

2
[a+GH +RW

b ]
2 (3.18)

that is:

±

2

·

a+GH +bi
(1¡ pDb )

(1¡ pWb )
+ (1¡ b)i +F

(i*)2

1¡ pWb

¸2

¡
±

2

·

a+GH + i +F
(i*)2

(1¡ s)(1¡ pW)

¸2

¸ 0

(3.19)

(3.19) asan equality is theequation of a parabolawith two roots:

b1=
F i2(pW (¡ 1+pWb ) ¡ pWb + s)

(pWb ¡ pDb )(1¡ s)i

b2 =
1

(pDb ¡ pWb )(¡ 1+ s)i
(¡ 2F (i*)2+F (i*)2pWb +F (i*)2pW ¡ F (i*)2pWb p

W +F (i*)2s+

2a(¡ 1+pW + s ¡ pWs)+2GH (¡ 1+pW +s ¡ pWs) ¡ 2i +2pW i +2si ¡ 2pWsi)

whereb2 simpli…es to:

b2=
¡ [F i2(1¡ s+(1¡ pWb )(1¡ pW )) +2(a+GH + i)(1¡ s)(1¡ pW )]

(pWb ¡ pDb )(1¡ s)i
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which isalwaysnegative. Thus, theextra-losses frombeingbelieveddryarepositive

only for b> b1. That implies that theseparating condition (3.18) is satis…ed for:

b¸ bS ´ b1=
F (i*)2(pW (¡ 1+pWb ) ¡ pWb + s)

(pWb ¡ pDb )(1¡ s)i
(3.20)

Wecan see that thecandidateseparatingamount of buyback bS is positiveonly if:

s > pWb +pW ¡ pWpWb

and it is increasing in F and in s and decreasing in i (aswe saw above, in (3.10)).

If bS is negative, thenany positivecritical valuefor beliefswill work (thinkingof bS

asbeing theminimumvaluefor thecritical belief).

Finally, after substituting (3.16), (3.17) and (3.14) (whose valuewas for sim-

plicity put equal to zero) into (3.20) and with the help of numerical simulations,

wehavefound positivevaluesof band pWb and pW and lyingbetween zero and one

(Table4.1).

Table4.1: Somesimulation results

i 1.0518 1.0518 1.0518 1.1000 1.1500
i* 1.0480 1.0480 1.0480 1.0500 1.0700
a 0.10 0.10 0.10 0.10 0.10

K 0.50 0.50 0.50 0.50 0.50
° 0.0005 0.0005 0.0005 0.0005 0.0005
GH 0.30 0.30 0.30 0.30 0.30
F 0.10 0.10 0.10 0.10 0.10

pDb 0.00 0.00 0.00 0.00 0.00
s 0.0025 0.0050 0.0100 0.0050 0.0050
bS 0.00973 0.22912 0.67075 0.19478 0.16835
pWb 0.001195177738 0.00119560062 0.00119645301 0.00127117554 0.001358241842

pW 0.001195177739 0.00119560063 0.00119645302 0.00127117557 0.001358241847

Notethat i is thegross2-period return and itsvalueis set equal to theEuro-11
two years gov. bond (as in the Economist of the 9th September); i* is the gross
safeworld interest rateand its value is set equal to the averageof 3-monthsmoney
market of 8 OECD countries (i.e., Australia, Britain, Canada, Denmark, J apan,
Sweden, Switzerland, United States, as in the Economist of the 9th September);

° ´ a2

2(a2+K )2
:
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From the…rst three columns of Table 4.1 we can observe that as s increases

(ceteris paribus), bS increases as well. That is because buybacks become more

advantageous for both types and so the separating critical quantity must increase,

too. As both i and i* increase (and also their di¤erence) (again ceteris paribus)

instead the critical sizeof bS diminishes.

Aswedid in theprevious Section, wenowneed to check whether thedry type

interest costs in the buyback case are always lower than the ones it pays with no

buyback. Thedrytypemight …nd it moreadvantageoustorepurchaseonlyafraction

b< bS (again assuming that beliefs are such that Prob[W j b< bS = 1]) in order

to pay a lower buyback price in period zero and still be ableto reduceher interest

costs in period one, after the asymmetry of information is cleared. Obviously, bS

will be preferable if thecorresponding lossesare lower, That is:

LD
£
W;b= b

¤
> LD

£
D;b¸ bS

¤

which means:

±

2

£
a+GL +RD

b

¤2
>
±

2
[a+GL +RW

bS ]
2 (3.21)

that is:

±

2

·

a+GL +b
i

(1¡ s)

(1¡ pD)

(1¡ pW)
+(1¡ b)i +F

(i*)2

(1¡ s)(1¡ pD

¸2

¡
±

2

·

a+GL + i +F
(i*)2

(1¡ pDb )

¸2

(3.22)

(3.22) asan equality is theequation of a parabolawith two roots:

b1=
F (i*)2(1¡ pD)(¡ pD(1¡ pDb ) ¡ pDb + s)

(1¡ pDb )(p
W ¡ pD )(1¡ s) ¡ s)i

and

b2=
(1¡ pD)[F (i*)2(2¡ pD ¡ pDb +pDpDb ¡ s)+2(a+GL + i)(1¡ s)(1¡ pDb )]

(1¡ pDb )(p
W ¡ pD (1¡ s) ¡ s)i
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which are both negative, assuming s >pWb +pW ¡ pWpWb .
8

Thus, for every positiveb, theextra-losses frombeingbelieveddry arepositive,

thedry typedoesnot haveany incentivetochoosetoappear wet and theseparating

condition (3.18) is satis…ed.

In sum, if bS is the critical value for beliefs, then the separating equilibrium

works (assuming s > pWb +pW ¡ pWpWb ; and indeed any value
eb in between bS and

1 works (i.e. if beliefs are: P rob[dry] = 1 if b> bS and zero otherwise). But if eb

wasabove this range, then it is not a separatingequilibrium as dry typewould do

a lower buyback.

4. Empirical Evidence

A programmeof repurchasein advanceofmaturityofoutstandingsecurities(RAMS)

has actually included both bonds repurchase and bonds conversions. Either pro-

grammemay becarried out using various techniques. According to a questionnaire

(carried out by the Bank of Italy in November 1996), before 1990 RAMS opera-

tionswerea rarity: only Sweden and theUnited Kingdomcarried out thembefore

that year. From 1990 onwards, countries began to acquire experience in the use

of debt repurchases instruments and some of them have established regular bond

repurchasing programmes. Table 1, in the Appendix, reports the analytic answers

of 19OECD countries (out of the24 countries which havebeen interviewed by the

Bank of Italy).

Almost all countrieswhichhaveintroduced aRAMSprogrammehaveachieved

8b1 is positive either if s > pDb + pD ¡ pD pDb and s < pW ¡ pD

1¡ pD
or if s < pDb +pD ¡ pD pDb and

_s > pW ¡ pD

1¡ pD
;whileb2 is positive if s <

pW ¡ pD

1¡ pD
:

If s > pWb + pW ¡ pW pWb (as above, p.21) then it follows that s > pDb + pD ¡ pD pDb and

s > pW ¡ pD

1¡ pD
:Therefore b1 and b2 areboth negative.
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their original aims. Thepercentageof debt that was repurchased in di¤erent coun-

tries ranges from 0.3% (for Italy) to signi…cant amounts (such as 12% performed

by Ireland).9 Among themost frequent objectives of therepurchasethereare: the

reduction of theoutstandingdebt (which implies a reduction of the interest expen-

ditureaswell); a greater smoothingof thematurity pro…le(somecountriesusedan

early redemptionprogrammetoeliminateheavy infra-year concentration of debt re-

demption; this permitted better management of cash ‡owdemand and reduced the

interest rate impact on theburdenof thepublicdebt); thereduction of debt servic-

ingcosts (DSC) (after misalignementsalongtheyield curveareidenti…ed, securities

with yields not in linewith the benchmark curvearerepurchased) and elimination

of securitieswith poor liquidity (tomaintain high liquidity in thesecondarymarket,

some countries decided either to repurchase small amounts of illiquid bonds and

eliminated themor to switch fromilliquid to liquid ones).

In the longrun, all of thesechoices lead to areduction of thecost of …nancing.

A market with asmoother redemptionpro…le,moreliquid instrumentsandan infor-

mative yield curve provide a government with lower cost and better opportunities

to fund its debt. Table 2, in the Appendix contains the analytic answers of the

interviewed countries.

Bonds repurchase and bonds conversions are the instruments that have been

mainly used (see Table 3, in the Appendix for moredetails). Debt exchange oper-

ations havebeen mostly used since they are self-…nancing: exchange o¤ers always

take place on the issue of new bonds. In fact, they are not meant to reduce the

stock of debt but to increase themarket activity through an improvement of the

characteristics of liquidity and maturity of outstandingbonds. Buyback operations

9Actually, in order to make comparisons, also absolute values must be considered. In fact,

due to the di¤erent sizes of the outstanding debt, a percentage that appears trascurable might

correspond to amajor operation in thepro…leof thedebt.
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canbemadeeither throughareverseauctionsor in thesecondarymarket. In coun-

tries with greater experience of this instrument, auctions usually take place on a

competitivebasiswhereanadvanceannouncement is given concerning thebonds to

be repurchased.10 In general, both debt exchange or reverse auction are held in a

morestandardised procedureand, thus, they are less ‡exible instruments. For this

reason, several countriesdecided to choosea combination of thetwo.11

With the only exceptions of the Netherlands and New Zealand (where these

operations are open to all kind of investors), repurchase programmes usually take

place through intermediaries. Most of them are “market makers”, like primary

dealers or specialists in Government bonds (wherethey exist). In someother cases,

these operations take place through the Central Bank while the Treasury usually

coordinates them. Market information is given through professional channels in an

appropriateway. Every operator should beabletoknowabout theopportunity that

theTreasury is giving themarket.12

Finally, four kind of …nancial resources havebeen mainly used (as in Table 4,

in theAppendix). Themajority of OECD countriesusefundsgenerated mainly by

the issueof newdebt. Then therearethecredit facilities with thecentral Bank (as

theaccess to fundsof the Treasury, at theCentral Bank, which areused to…nance

Government expenditure). Budget surplus are used as well and, …nally, there are

also special Fund (“Sinking Funds”) created, in Italy and in France for example,

10The bids submitted by operators are generally met with cut-o¤ prices determined either by

the Treasury or by theCentral Bank. UK has a di¤erent procedurewith a moreactive roleof the

Central Bank.
11For example, in France, largeoperations were carried out with both reverse auction and debt

exchange o¤ers, while small adjustments weremade through “standard repurchase”. In Italy a

composite set of instruments was used: reimbursement of bonds at maturity, buyback both with

reverseauction and on the secondary market.
12A few countries do not giveany informations: Australia (where the operationsare conducted

only by the Central Bank) and Iceland (wherea press release is issued only after theoperation is

closed).
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with theoutcomeof theprivatisation.13

More recently, also in the United States (as in the Financial Times, August

1999and March 2000), theClintonadministration hasannounced it hasplanned to

spend theforecast (over the next decade) budget surplus (worth around $3,000bn)

to buy-back 1,700billionsof dollars of publicdebt within thenext 10years (and to

eliminate it entirely by the2015).14 Last J anuary Larry Summers announced that

thegovernment planned to buy-back up to $30 billion of the $5.7 trillion national

debt this year (of this total $3.6 trillion is held by the public) and last March the

Treasury Department actually paid $1.345 billion to repurchase $1 billion of the

national debt. Buybacks took theformof a reverse auction, in which theTreasury

selects o¤ers on a competitive basis based on the lowest prices and the buyback

was limited to 30-years bonds. It was the Treasury’s …rst debt repurchase in 70

years. In fact, theTreasury currently pays debt by replacingmaturingdebt with a

smaller amount of new debt, while the new proposal would allow it to repurchase

outstandingdebt (particularly older, higher-yielding securities). Buybacks took the

formof areverseauction, in which theTreasury selects o¤erson acompetitivebasis

based on the lowest pricesand thebuyback was limited to 30-yearsbonds.

In sum, the main advantages of this plan would be: to use budget surpluses

to reducethedebt level and interest payments (rather than to…nancetax cuts); to

push morecapital into private investments; to havemoreshort-term, lower interest

ratedebt and tomakethebenchmark30-year Treasury bondmoreliquid. Following

newsof thebuyback plan, Treasury bondsprices haveactually increased.

13While in France thereare also other options, in Italy, a law (27/ 10/ ’93, No. 432) establishes
that all fundsarisingfromprivatisationmust beused exclusively for thepurposeof reducingpublic

debt.
14The Democrats have presented this plan as an alternative to the proposal of huge tax cuts,

over the next ten years, presented by the Republican. In fact, they claim that the gains due to

lowered interest costs (consequenceof a smaller debt) will beequivalent to thoseof theannounced

tax cut.
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4.1. The Data

Thedataweused wereprovided by theBanca d’Italia. They consist of 20 seriesof

bondpricesfor Italianmedium/ long-termbonds(i.e., “Buoni Poliennali del Tesoro”,

BTP and“Certi…cati del TesoroaTassoVariabile”, CCT) observedalmost dailyover

the period 3/10/1995 to 31/12/1997, for a total of 586 observations. Each series

is constructed consideringapproximately twomonths observationsbeforeand after

therepurchasedate. We chosea quiteshort interval of timein order to be able to

investigate the impact of the buyback on the pattern of bonds’prices. Given the

relatively small amount of debt that is repurchased on average(approximately 10%

of the total outstanding amount of a every type of bond), if we considered a too

longperiod of time, thee¤ect of the buyback would beprobably blurred.

Most of these repurchases were carried out during November and December

1995; October and December 1996 and November and December 1997. Overall

we obtained 22 series for the BTP bonds and 13 series for the CCT bond prices,

with an averageof about 100observations.15 Onegraph for each repurchasedate is

presented in theAppendix. Aswecan see, in correspondenceof thebreak point tB;

it is generally associateda small jump inprices, whileafter that, most of theseries

decline.

Initially, wetest thehypothesis of thepresenceof a structural break duetothe

buyback, assumingthat thebreak occurrs ontheday of therepurchase, sincewecan

only know theday inwhich therepurchaseoccurrs, but not when it wasannounced

(if it was). Sincemost of our seriesare likely to benon-stationary weimplemented

thetesting procedure suggested by Perron (1989) which allows one simultaneously

to control for the presence of unit roots and break-points. Perron proposes three

15The total number of theseries weconsidered is greater than theoriginal onesince some bond

has been repurchasedmore than once.
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di¤erent variantsof the traditional Dickey Fuller (1979) test, assuming that under

thealternativehypothesis theseries is stationary around a segmented trend, rather

than a linear one. Under thealternative, thesegmented trend can showa changein

the intercept (Model A), in theslope(Model B) or in both (Model C):

H0 : yt = a0+yt¡ 1+ ¹ 2D(TB )t+ "t (Model (A))

H1 : yt = a0+a1yt¡ 1+a2t+ ¹ 1DUt+ "t

H0 : yt = a0+yt¡ 1+¹ 1DUt+ "t (Model (B))

H1 : yt =a0+a1yt¡ 1+a2t+ ¹ 3DT*t+ "t

H0 : yt =a0+yt¡ 1+ ¹ 2D(TB)t +¹ 1DUt+ "t (Model (C))

H1 : yt =a0+a1yt¡ 1+a2t+ ¹ 1DUt+ ¹ 4DTt+ "t

where tB is thebreak-point and:

DU = 1 i f t > tB ; 0 otherwise

D(TB ) =1 if t= tB +1; 0 otherwise

DT*= t ¡ tB if t > tB; 0 otherwise

DT = t if t > tB ; 0 otherwise

The three tests are carried out following the procedure in Perron, which requires

the regression of the dependent variable on a constant, a time trend, the lagged

dependent variable, DU and augmented di¤erences lag in order to removeautocor-

relation (according toModel A); on a constant, a timetrend, the lagged dependent

variable, DT* and augmented laggeddi¤erences (according toModel B); on a con-

stant, a timetrend, the lagged dependent variable, DU, DT andaugmented lagged

di¤erences (according toModel C).16

16For moredetails seePerron (1989), p. 1373 and Enders (1995), p. 247.
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Wetook logs of each seriesand estimated it under thethreespeci…cations and

the testing equation that performed best was Model C, which allows for both a

change in the intercept (DU) and for a change in the slope (DT) of the trend,

under alternative. In fact, analysing the pattern of the series, as in the graphs

in the Appendix, it seems appropriate to have a model that captures both a very

short-term break (associated to the date of the repurchase/breakpoint tB ) and a

longer-termbehaviour (after therepurchasetheseriesgenerally decreases).

The detailed results are presented in Tables 5 and 6 and in Tables 5a and 6a

in the Appendix. Most of the series are non-stationary at 5% and 10% level of

signi…cance (see Table 5and 6). Thecoe¢ cient of DU is generally signi…cant and

positive, while the coe¢ cient of DT is generally signi…cant and negative, which is

consistent with the behaviour observed in the graphs. For the series on BTP this

result holds in most cases (see Table 5). There are only few cases in which the

coe¢ cientsdonot havetheexpected signs (asfor I12675, I12678, I12686and I36675

in Table 5) or they are not signi…cant (as for I12686, I12675, I36674and I36675 in

Table5a). For theserieson CCT similar conclusions hold: in two cases coe¢ cients

donot havetheexpected signs (I13097, I13204) and in other fewcases they arenot

signi…cant (I13097, I13204, I36612, I36690and I36726).

However, invoking the null hypothesis for the series that are unambiguously

non stationary alters very much the results. Table 5a and 6a present the results

we obtain when the null is actually imposed (for both BTP and CCT) and they

look quitedi¤erent respect those in Table5 and 6 as the coe¢ cient of DU is now

rarely signi…cant and theoneof DP is almost never signi…cant. This big di¤erence

between thetwosetsof resultsactually questionsthevalidity of thenon-stationarity

test. Thetest seems to have lowpower, that is to bebiased towards accepting the

null hypothesis. This can also be accentuated becauseof both theshort span (two

29



years) and thehigh frequency of thedata (daily data incorporate lot of noise)17.

Our interpretation of theseresults is that the initial impact of therepurchase

is to make the prices of the remaining bonds rise, since the coe¢ cient of DU is

positive and signi…cant, as in Tables 5a and 6a. This result is actually consistent

with our theoryaswecan interpret an increasein bondsprice(and correspondingly

a decrease in their rates of returns) as a signal that the buyback operation has

(somehow) positivelya¤ected thecredibilityof agovernment. FromthesameTables

it emerges that thecoe¢ cient of DT is negative inmost cases, that is, after a short

periodof time, thebonds’ pricesgenerallydecrease. Bothresultsareconsistent with

thebehaviour observed in thegraphs.

However, to explain thepattern of bonds’ prices as theperiod of timebecomes

longer, we need a better model of all the factors that might a¤ect bonds’ prices,

not only taking into account their break-points. In this respect it could be very

useful to haveaccess to thesamekind of data for someother countries, since Italy

is generally considered asa “special case” as it su¤ers frompolitical instability and

so fromserious credibility problems. It would also beuseful to increasethesample

to check therobustnessof our results.

5. Conclusions

In this paper amodel wasdeveloped in whichpublic debt repurchases was a signal

of a government’s type. Asymmetry of information between the government and

private investors was assumed where a government could be of two types: a dry

typeand awet type, accordingto itswillingness to implement a…scal stabilisation.

In particular interest rates were assumed to incorporate a risk premiumwhich re-

17For this reason using the wholesample (rather than twomonths beforeand ahead thebreak)

does not make these results changeat all.
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‡ected the expectation that the inability to implement a stabilisation programme

may haveresulted in more in‡ation and/or taxation, or debt default. Morespecif-

ically, during a …scal stabilisation, private investors would lack con…dence in the

stabilisationprogrammeand interest rateswould betoohigh, re‡ectingthis lack of

credibility. (This argument was somehow similar to an argument found in Missale

et al., 1997). Thus, a dry typewhich had to …nance new spending might want to

signal itsresolution (type) in order to lower itsinterest costs andoneway todothat

would be to repurchase a fraction of the outstanding debt. Actually, also thewet

typecould decideto buyback some of its debt in order to pretend to be a dry type

and to (possibly) lower its interest payments. It was showed that a critical amount

of buyback exists such that the two typescould beseparated.

Finally, evidence isprovided in favour of thehypothesis that therepurchaseof

public debt is actually perceived as a good signal by private investors, consistently

with our theoretical model. In order to do that we analysed series of prices of

long term Italian bonds, in order to detect the presence of a structural break, in

correspondence to the day of thebuyback. The data were provided by theBanca

d’Italia and they consisted of 20 seriesof bond prices for Italianmedium/ long-term

bonds (BTP and CCT) observed over the period 3/10/1995 to 31/12/1997, for a

total of 586 observations. Each series was constructed considering approximately

twomonthsobservationsbeforeandafter therepurchasedate. Weimplemented the

testingproceduresuggestedbyPerron (1989) which allowstosimultaneously control

for the presenceof unit rootsand break-points.

According to our results, the initial impact of the repurchasewas tomakethe

prices of theremainingbonds rise, while, after a short period of time, these prices

generally decrease. This was consistent with our theory as we can interpret an

increase in bonds price (and correspondingly a decrease in their rates of returns)
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as a signal that the buyback operation has positively a¤ected the credibility of a

government. However, to explain thepattern of bonds’ pricesas theperiod of time

increases, we should probably model better all thefactors that might a¤ect bonds’

prices, not only taking into account their break-points. In this respect it could be

very useful to haveaccess to the samekind of data for someother countries, since

Italy isgenerally consideredasa “special case” as it su¤ers frompolitical instability

and so fromserious credibility problems.
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Appendix

Table1: 19OECD countries interviewed by theBank of Italy

Countries Y / N Description

Australia Y Bond conversion. ’90-’91. RAMS since ’93

Austria Y No information

Belgium Y RAMS ’91-’92. Bond Conversion since’91

Canada N

Denmark Y RAMS since’90

Finland Y RAMS since’94

France Y RAMS since’91

Greece N Only someissues between ’91-’95wererepurchased

Iceland Y RAMS planned to start in 1997

Ireland Y RAMS since’90

Italy Y RAMS since’95

Netherlands Y RAMS only at theend ’94

New Zealand Y RAMS since’90

Norway Y 2RAMS. The…rst since’95

Spain Y RAMS since’95

Sweden Y RAMS since’89

Switzerland N

United Kingdom Y RAMS since’88

United States N
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Table2: Reasons for the repurchaseprogramme

Countries Description (*)

Australia (4) Poor liquidity (2) Smoothing

Austria (3) DSC (2) Smoothing (1) Debt reduction

Belgium (2) Smoothing (4) Poor liquidity (5) Old certi…cates

Denmark (2) Smoothing (6) FT (4) Poor liquidity (3) DSC

Finland (2) Smoothing (7) Short liquidity (5) Old certi…cates

France (2) Smoothing (4) Poor liquidity (3) DSC

Greece (1) Debt reduction (2) Smoothing (3) DSC (4)Poor liquidity

Iceland (2) Smoothing

Ireland (4) Poor liquidity (3) DSC (2) Smoothing

Italy (1) Debt reduction (2) Smoothing (4) Poor liquidity (3)DSC

Netherlands (4) Poor liquidity (8) Extend debt maturity (3) DSC

NewZealand (2) Smoothing (4) Poor liquidity

Norway (2) Smoothing (3) DSC (4) Poor liquidity

Spain (4) Poor liquidity (2) Smoothing

Sweden (4) Poor liquidity (2) Smoothing

United K ingdom (9) Moneymarket management (2) Smoothing

(*) (1) Reduction of outstanding debt; (2) Smoothing of thematurity pro…le; (3)
Reductionof debt servicingcosts (DSC); (4) Elimination of securitieswithpoor liquidity;
(5) Elimination of old physical certi…cates; (6) FineTuningof the government borrowing
in accordancewith the borrowing requirement (FT); (7) Elimination of securities with
short liquidity; (8) Extend thedebt maturity; (9) Moneymarket management.
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Table3: Techniques adopted in the repurchase

Countries Description

Australia Buyback operations for stock nearingmaturity (CB holding)

Austria Unannounced buyback operations

Belgium Bond Conversion (into longer maturity bonds)

Denmark Continuousbuyback operations

Finland Debt exchange techniques

France OTC. Larger amounts: reverseauctionsor public exchange

Greece Buyback of extraordinary issues (at interest payments)

Iceland Buyback operationsandbond conversions

Ireland Switching programmeand direct buybacks (rarely)

Italy Reverseauctions (illiquid assets) and buybacks

Netherlands Bond conversion and buyback operations

NewZealand Buyback and bondexchange (greater volume in a new bond)

Norway Buybacks (on thestock exchange), …xed-priceo¤ers

Spain Debt exchangeauctionsand buybacks

Sweden Bond conversion

United K ingdom Purchasesof “next maturities”, “small”/ “index-linked” stocks (*)

Reverseauction and bond conversion

(*) “Next maturities”: Bank of Englandbidsdaily a pricefor bondsmaturingwithin
thenext threemonths; “small stocks”: Bank of England repurchases issuewith extremely
lowoutstanding amount; “index-linked” stocks: sometimes theBank of England isasked
byprimary dealers to dosoinorder not toreducethevolumeof such bonds in themarket.
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Table4: Sourceof …nancingused

Countries Description

Australia (2) credit facilities (1) new issues

Austria (3) budget surplus

Belgium (1) new issues

Denmark (1) new issues

Finland (1) new issues

France (1) new issues (4) special Fund

Greece

Iceland (1) new issues

Ireland (1) new issues

Italy (4) special Fund(a*)

Netherlands (1) new issues

NewZealand (1) new issues (initially short term)

Norway (1) new issues (2) credit facilities

Spain (2) credit facilities

Sweden (1) new issues

United K ingdom Since’93GOOA (Gilt Edged O¢cial Operations Account) )(b*)

(a*) In October 1993, the Italian government has instituted a Fund (with the out-
comeof the privatisations) which could beused only to repurchasepublic debt. It could
constitutea“signal” of credibility bothbecauseit helps reducing internal debt and for an
“accounting” reasonaswell, sincetheoutcomeof theprivatisations (alongtermquantity)
is imputed to reducedebt (a stock quantity) and not current expenditure.

(b*) It isan account through which all o¢cial transactions in Gilts passe (sales and
purchase). It ismanagedby theNational Debt Commissionersunder theauthority of the
Treasury.
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Table5: Results of the structural break test

BTP Buyback date Model (C): ¸
yt¡ 1 const. trend DU DT lags

I2675b 31/10/ 1996 -0.121 0.565 2.39E-05 0.004 -5.29E-05 0 NS .532

(B1) (-2.957) (2.956) (2.854) (3.479) (-3.698)

I36606 31/10/ 1996 -0.148 0.683 -2.61E-06 0.002 -2.88E-05 0 NS .532

(C1) (-3.402) (3.402) (-1.0001) (3.426) (-3.727)

I36622 31/10/ 1996 -0.122 0.568 2.15E-05 0.004 -4.86E-05 0 NS .532

(D1) (-3.119) (3.118) (3.261) (3.547) (-3.884)

I36631 31/10/ 1996 -0.101 0.468 2.41E-05 0.003 -4.48E-05 0 NS .532

(E1) (-2.744) (2.744) (2.968) (3.300) (-3.608)

I36635 31/10/ 1996 -0.125 0.581 3.96E-05 0.004 -6.08E-05 1 NS .532

(F1) (-3.066) (3.065) (3.464) (3.613) (-3.983)

I36641 31/10/ 1996 -0.113 0.527 3.66E-05 0.004 -5.84E-05 0 NS .532

(G1) (-3.010) (3.010) (3.135) (3.737) (-3.934)

I36650 31/10/ 1996 -0.093 0.429 4.00E-05 0.004 -5.41E-05 0 NS .532

(H1) (-2.673) (2.673) (3.016) (3.334) (-3.669)

I36676 31/10/ 1996 -0.108 0.494 0.0001 0.010 -0.0001 0 NS .532

(I1) (-2.974) (2.977) (2.922) (3.055) (-2.891)

I36682 31/10/ 1996 -0.172 0.793 1.60E-05 0.002 -2.65E-05 4 S .532

(J 1) (-4.196)** (4.195) (4.424) (4.298) (-4.642)

I36691 31/10/ 1996 -0.181 0.832 2.84E-05 0.003 -4.02E-05 4 S .532

(K1) (-4.499)* (4.498) (5.051) (4.963) (-5.346)

I36707 31/10/ 1996 -0.180 0.275 9.63E-06 0.001 -1.44E-05 4 S .532

(L1) (-4.552)* (4.551) (5.070) (5.141) (-5.479)

I36715 31/10/ 1996 -0.182 0.842 6.12E-05 0.006 -8.28E-05 4 S .532

(M1) (-4.216)** (4.215) (4.672) (4.798) (-5.116)

I36727 31/10/ 1996 -0.121 0.564 4.47E-05 0.005 -6.06E-05 0 NS .532

(N1) (-3.025) (3.025) (3.242) (3.486) (-3.761)

I36740 31/10/ 1996 -0.110 0.512 5.07E-05 0.005 -6.61E-05 0 NS .532

(O1) (-2.883) (2.883) (3.133) (3.452) (-3.732)

I36747 31/10/ 1996 -0.121 0.562 6.65E-05 0.006 -7.57E-05 0 NS .532

(P1) (-2.996) (2.997) (3.207) (3.456) (-3.709)

t statisticsarereportedinparenthesis. NS referstothenonstationarityof theseries.

¸ is theproportion of observationsoccurringbeforethestructural change.

The critical value for Model C and for ¸=0.05 is -4.24at 5% (*)

and -3.96 at 10% (**).

The asympotic distribution of theother coe¢cients’ t statistic is standardized

normal. Data areexpressed in logs.
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Table5 contd.: Results of thestructural break test

BTP Buyback date Model (C): ¸
yt¡ 1 const. trend DU DT lags

I12686 31/10/1996 -0.099 0.457 -1.16E-05 0.0001 -4.51E-06 1 NS .568

(B1) (-1.605) (1.605) (-1.673) (0.788) (-1.321)

I36674 31/10/1996 -0.136 0.627 1.24E-07 0.0001 -3.62E-06 1 NS .568

(C1) (-2.416) (2.416) (0.058) (0.890) (-1.305)

I12675 30/11/1995 -0.160 0.739 3.25E-05 -0.002 4.36E-05 0 NS .524

(B1) (-2.548) (2.547) (1.484) (-0.846) (1.020)

I12678 30/11/1995 -0.249 1.152 2.69E-05 -0.005 0.0001 0 NS .524

(C1) (-3.318) (3.318) (1.858) (-2.694) (2.817)

I12686 30/11/1995 -0.260 1.199 2.33E-05 -0.002 4.39E-05 2 S .524

(D1) (-4.250)* (4.249) (2.134) (-2.548) (2.333)

I36675 3/11/ 1997 -0.145 0.671 -1.09E-05 -0.001 2.54E-05 2 NS .565

(B1) (-2.440) (2.442) (-1.114) (-1.356) (1.600)

I36607 12/12/1995 -0.133 0.614 5.86E-05 0.007 -6.76E-05 1 NS .553

(B1) (-3.074) (3.074) (2.030) (2.294) (-1.675)

t statisticsarereportedinparenthesis. NS referstothenonstationarityof theseries.

¸ is theproportion of observationsoccurringbeforethestructural change.

The critical value for Model C and for both ¸=0.06and ¸=0.05 is -4.24at 5% (*).

For ¸=0.06 it is -3.95and for ¸=0.05 it is -3.96, at 10% level of signi…cance(**).

The asympotic distribution of theother coe¢cients’ t statistic is standardized

normal.

Data areexpressed in logs.
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Table6: Results of the structural break test

CCT Repurchase date Model (C): ¸
yt¡ 1 const. trend DU DT lags

I13096 31/10/96 -0.230 1.060 -8.74E-06 0.0004 -5.49E-06 1 S .371

(B1) (-4.311)* (4.311) (-0.898) (2.010) (-0.653)

I13097 31/10/96 -0.042 0.196 2.93E-06 -0.0003 5.18E-06 1 NS .371

(C1) (-0.771) (0.771) (0.241) (-1.378) (0.461)

I13204 31/10/96 -0.037 0.173 1.08E-05 -0.0001 -5.16E-06 2 NS .371

(D1) (-0.573) (0.572) (1.006) (-0.543) (-0.510)

I36612 31/10/96 -0.140 0.647 -1.14E-06 0.0003 -5.61E-06 1 NS .371

(E1) (-2.010) (2.010) (-0.081) (0.997) (-0.461)

I36690 31/10/96 -0.062 0.285 1.33E-05 0.0002 -1.42E-05 0 NS .371

(F1) (-1.084) (1.084) (0.911) (0.414) (-0.972)

I36685 3/11/ 97 -0.109 0.502 4.95E-06 0.0005 -6.86E-06 1 NS .528

(B1) (-2.608) (2.608) (1.654) (1.974) (-1.953)

I36690 3/11/ 97 -0.0006 0.060 3.39E-06 0.0005 -6.31E-06 0 NS .528

(C1) (-1.576) (1.576) (1.290) (1.837) (-1.885)

I36694 3/11/ 97 -0.110 0.506 5.61E-06 0.0006 -7.39E-06 1 NS .528

(D1) (-2.704) (2.705) (1.833) (2.084) (-2.057)

I13207 31/12/96 -0.001 0.138 -8.19E-07 0.002 -2.71E-05 1 NS .5

(B1) (-2.909) (2.908) (-0.280) (2.336) (-2.751)

I36611 31/12/96 -0.160 0.742 3.27E-07 0.002 -2.87E-05 1 NS .5

(C1) (-3.857) (3.857) (0.103) (3.282) (-3.395)

I36629 31/12/96 -0.150 0.739 .1.51E-07 0.002 -3.18E-05 0 NS .5

(D1) (-3.392) (3.392) (0.043) (2.890) (-3.006)

I36726 19/12/1997 -0.221 1.018 1.07E-05 0.0008 -1.53E-05 2 NS .695

(B1) (-2.575) (2.575) (2.555) (1.085) (-1.366)

I36746 19/12/1997 -0.271 1.253 1.21E-05 0.001 -2.11E-05 1 NS .695

(C1) (-3.444) (3.444) (3.011) (1.645) (-1.900)

t statisticsarereportedinparenthesis. NS referstothenonstationarityof theseries.

¸ is theproportion of observationsoccurringbeforethestructural change.

The critical value for Model C and for ¸=0.07 is–4.18at 5% (*)

and -3.86 at 10% (**).

For ¸=0.05, it is -4.24at 5% (*) and –3.96at 10% (**).

For ¸=0.04, it is -4.22at 5% (*) and -3.95at 10% (**).

The asympotic distribution of theother coe¢cients’ t statistic is standardized

normal.

Data areexpressed in logs.
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Table5a: Results of thestructural break test (under H0)

BTP Buyback date Model (C): % Euro

const. DU DP lags (mill.)

I2675b 31/10/ 1996 0.0001 -0.0002 0.0001 0 41

(B1) (0.949) (-1.446) (0.142)

I36606 31/10/ 1996 -4.17E-05 -0.0001 0.0003 0 10

(C1) (-0.960) (-2.191) (0.785)

I36622 31/10/ 1996 8.69E-05 -0.0002 0.0004 0 31

(D1) (0.983) (-1.835) (0.602)

I36631 31/10/ 1996 0.0001 -0.0003 0.0009 0 41

(E1) (1.725) (-2.060) (1.210)

I36635 31/10/ 1996 0.0002 -0.0003 0.001 1 2

(F1) (1.925) (-1.847) (1.437)

I36641 31/10/ 1996 0.0002 -0.0003 0.002 0 46

(G1) (1.931) (-1.849) (2.613)

I36650 31/10/ 1996 0.0002 -0.0002 0.002 4 16

(H1) (1.436) (-1.303) (2.081)

I36676 31/10/ 1996 0.001 -0.0002 0.006 0 .5% 13

(I1) (2.275) (-0.415) (1.877)

I36682 31/10/ 1996 9% 67

(J 1)

I36691 31/10/ 1996 10% 77

(K1)

I36707 31/10/ 1996 57

(L1)

I36715 31/10/ 1996 62

(M1)

I36727 31/10/ 1996 0.0002 -0.0003 0.001 0 10% 88

(N1) (2.047) (-1.604) (1.230)

I36740 31/10/ 1996 0.0002 -0.0003 0.002 4 2.7% 28

(O1) (1.560) (-1.282) (1.653)

I36747 31/10/ 1996 0.0004 -0.0004 0.002 0 1.1% 15

(P1) (2.548) (-1.533) (1.297)

The asympotic distribution of thecoe¢cients’ t statistic is standardized normal.

t statisticsarereported in parenthesis.

The last two columnscontain the amount of debt repurchased (inmillion euro):

thepercentage (%) and thetotal amount respectively.

Data areexpressed in logs.
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Table5a contd.: Results of the structural break test (under H0)

BTP Buyback date Model (C): Euro

const. DU DP lags (mill.)

I12686 31/10/1996 -0.0001 -0.0001 7.50E-05 1 26

(B1) (-3.951) (-2.603) (0.413)

I36674 31/10/1996 3.06E-05 -6.25E-05 -3.93E-05 1 21

(C1) (1.222) (-1.659) (-0.236)

I12675 30/11/1995 4.63E-05 0.0003 0.0006 0 277

(B1) (0.174) (0.859) (0.340)

I12678 30/11/1995 9.47E-05 0.0004 -0.0005 0 204

(C1) (0.544) (1.614) (-0.440)

I12686 30/11/1995 1077

(D1)

I36675 3/11/ 1997 8.04E-05 -3.78E-06 -0.0003 2 1067

(B1) (0.638) (-0.020) (-0.384)

I36607 12/12/1995 0.0003 -4.07E-05 0.001 1 191

(B1) (0.793) (-0.068) (0.324)

The asympotic distribution of thecoe¢cients’ t statistic is standardized normal.

t statisticsarereported in parenthesis.

The last column contains thetotal amount of debt repurchased (in million euro).

Data areexpressed in logs.
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Table6a: Results of thestructural break test (under H0)

CCT Repurchase date Model (C): % Euro

const. DU DP lags (mill.)

I13096 31/10/96 .28% 10

(B1)

I13097 31/10/96 2.31E-05 -1.58E-05 3.21E-05 1 .4% 10

(C1) (0.266) (-0.148) (0.081)

I13204 31/10/96 -8.21E-06 1.51E-05 -3.43E-05 2 .18% 5

(D1) (-0.110) (0.166) (-0.104)

I36612 31/10/96 2.16E-06 -4.86E-07 -2.36E-05 1 4% 31

(E1) (0.023) (-0.004) (-0.055)

I36690 31/10/96 0.0002 -0.0002 1.87E-20 0 3.5% 36

(F1) (2.162) (-1.743) (4.01E-17)

I36685 3/11/ 97 4.58E-05 -6.08E-05 9.44E-05 1 98% 759

(B1) (1.227) (-1.125) (0.319)

I36690 3/11/ 97 4.04E-05 -6.23E-05 3.76E-05 1 13.2% 418

(C1) (1.031) (-1.096) (0.121)

I36694 3/11/ 97 4.81E-05 -5.92E-05 8.96E-05 1 51% 1164

(D1) (1.268) (-1.077) (0.297)

I13207 31/12/96 1.13E-05 -0.0002 -0.0008 0

(B1) (0.236) (-2.957) (-2.117)

I36611 31/12/96 7.55E-06 -0.0001 0.0001 2 10% 155

(C1) (0.133) (-1.675) (0.358)

I36629 31/12/96 3.38E-05 -0.0002 0.0002 0 13.2% 170

(D1) (0.538) (-2.311) (0.347)

I36726 19/12/1997 4.94E-05 -7.73E-05 7.27E-05 2 40% 413

(B1) (1.256) (-1.095) (0.250)

I36746 19/12/1997 5.46E-05 -8.96E-05 -5.14E-05 2 26% 1033

(C1) (1.385) (-1.265) (-0.178)

The asympotic distribution of thecoe¢cients’ t statistic is standardized normal.

t statistics arereported in parenthesis.

The last two columnscontain the amount of debt repurchased (inmillion euro):

thepercentage (%) and thetotal amount respectively.

Data areexpressed in logs.
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Figure5.1: BTP, OCT (tB =67)

99.90

99.95

100.00

100.05

100.10

100.15

100.20

10 20 30 40 50 60 70 80

C1

Figure5.2: BTP, OCT bis (tB =46)
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Figure5.3: BTP, NOV (tB =43)
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Figure5.4: BTP, NOV bis (tB = 48)
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Figure5.5: BTP, DEC (tB = 57)
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Figure5.6: CCT, OCT (tB =23)
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Figure5.7: CCT, NOV (tB =65)
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Figure5.8: CCT, DEC (tB = 62)
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Figure5.9: CCT, DEC bis (tB = 57)
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