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Abstract  

How does the presence of ‘holdouts’ in recent sovereign debt swaps impact on the 
efficiency of debt restructuring? We develop and study a non-cooperative bargaining 
model of sovereign debt restructuring with creditor heterogeneity. We show that delay 
occurs at any Perfect Bayesian Equilibrium the debt restructuring game. The ‘second 
best’ outcome derived is an initial offer followed by a delayed, but more generous, 
swap with the patient creditors. By construction, the second-best outcome is envy-
free, and hence, fair in the sense of Foley (1967) and Varian (1974); it is also fragile 
once endogenous entry by late-comers (either patient holdouts or ‘vulture funds’) who 
buy distressed bonds is taken into account. We show how a small fraction of such late-
comers can disrupt second-best debt restructuring and impose significant negative 
externalities on both the debtor and exchange bondholders. Provisions for protecting 
the debtor and exchange bond holders are discussed.  
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1. Introduction   

Why should sovereigns seek to restructure their debts? One compelling reason is that, 

in the absence of explicit ‘insurance’ contracts for sovereigns, it is a form of risk-

sharing - with write-downs in crisis balanced by risk-premia paid in non-crisis states of 

the world. It has been calculated that, for a wide sample and over a long-run of time, 

the yields obtained from emerging market sovereign debt subject to default has had a 

mark-up to that paid on key currency debt (Ebeke and Kyobe,2015). Insofar as it 

involves revising non-state-contingent contracts, however, ex post restructuring 

necessarily involves negotiation. To characterise the process of ‘debt-recontracting’ 

theoretically, Bulow and Rogoff (1989) used the Rubinstein alternating-offers model, 

where the settlement depends essentially on the relative impatience of debtor and 

creditor (i.e. how their subjective rates of discount compare). With complete 

information, moreover, settlement is achieved with no delay, so there is no inefficiency 

in the debt restructuring negotiations.   

In practice, however, the writing-down of sovereign debt obligations is much more 

problematic. In recent debt swaps, for example, a key role has been played by 

‘holdouts’, i.e. creditors who do not accept a swap which has been taken up by other 

‘exchange’ bond holders. So creditors are heterogeneous.  What implications might 

the presence of such holdouts have on the efficiency of sovereign debt restructuring 

process?  

To answer this question, we extend the standard alternating offers bargaining 

framework to the case of multiple, heterogeneous creditors. We begin by analysing 

the case where such heterogeneity is exogenous - when, for example, the population 

of creditors, independently of the crisis, happens to be divided between some who are 

patient and others who are impatient. Our first result is that, in the presence of creditor 

heterogeneity, delay will occur at any Perfect Bayesian Equilibrium outcome. In 

characterizing  the second-best or ’constrained efficient’ outcomes in the presence of 

creditor heterogeneity2, we find that there are, in fact, multiple equilibria; but a second-

best ‘benchmark’ can be derived.  

                                                           
2 The first-best debt restructuring outcome would require – contrary to what we assume – that the 
debtor knows the type of each creditor.   
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An implication of our analysis is that there is a role for more than one debt swap, each 

tailored to attract a different type of creditor, with ‘lock laws’ put in place to ensure that 

the swaps get taken up by the creditors  for whom they are intended. These lock laws 

correspond to the Rights Upon Future Offers ("RUFO") clauses used in practice, which 

(as the name implies) ensure that creditors who have agreed to an earlier swap can, 

for a determined period, participate in later swaps if they so desire3.   

When creditors can be divided into two types, impatient and patient, the outcome 

derived is an initial offer which, together with the RUFO clause, is sufficient to tempt 

impatient creditors (the exchange bondholders) into a prompt bond swap. This is 

followed by a delayed - but more generous - swap with the patient creditors (the 

holdouts), timed to take place when the lock law expires. The waiting-time involved 

before the second swap represents a loss in bargaining efficiency; but it functions as 

a costly signal to identify the more patient creditors.  

The presence of a holdout creditor whose discount rates are lower than the discount 

rates of the debtor and the exchange bondholder not only reduces both their shares 

in the bargaining surplus: it also delays substantially the earliest point in time 

(corresponding to the second-best delay benchmark) at which the debtor is able to 

access its share of the surplus. In our model, patience is power. (The welfare losses 

if the debtor and the holdout are unable to coordinate on the second-best benchmark 

also increase with the patience of the holdout.)  

Importantly, we find that both the ratio of the shares of the bargaining surplus of an 

exchange bondholder to a holdout creditor and the second best delay depend only on 

the discount rates of the two creditor types (and not their numbers)4. The lower is the 

discount rate of a holdout creditor, moreover, the lower shares of the bargaining 

surplus to the debtor and each exchange bondholder and the longer the delay called 

                                                           
3 In the initial debt swap of 2005, where only about 70% of the bonds were exchanged, the Argentina 
sovereign added a RUFO clause (ratified in Parliament) to assure those in the bond exchange that 
they would have access any improved offers made over the following decade.  
4 In an earlier paper, Ghosal amd Miller (2016), it was assumed for simplicity that there were just two 
creditors, one an exchange bondholder and the other a holdout. In addition, here the focus is on 
characterising the second-best benchmark when delay is an intrinsic part of the debt restructuring 
process and how, despite small numbers, holdouts can have major effects on restructuring once 
endogenous entry is taken into account.   
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for in the lock-law. Thus the presence of even a small number of holdout creditors can 

have a significant impact on outcomes of the debt restructuring process. 

A simple calibration of such a benchmark settlement is provided to illustrate how both 

the “patience premium” (the additional payoff gain to a holdout creditor expressed as 

a percentage of the exchange bondholder’s payoff) and the duration of the RUFO 

clause changes as the degree of creditor heterogeneity increases – specifically as the 

holdouts becomes ever more patient holding fixed the discount rate of the exchange 

bondholder.  

Because of the incentive-compatibility constraints imposed, the debt restructuring 

outcome we derive is envy-free in the sense of Foley (1967) and Varian (1974). Thus 

at the second best equilibrium, each holdout creditor obtains a higher share of the 

bargaining surplus than each exchange bondholder; but the delay involved ensures 

that no exchange bondholder would prefer the bargaining outcome of a holdout to her 

own bargaining outcome. Consequently, following Varian (1974), the second best-

allocation may be interpreted as providing a fair benchmark for evaluating the outcome 

of the debt restructuring process.  

In Section 3, endogenous entry is allowed for, in that the presence of holdouts may be 

induced by the crisis: they may be late-comers who buy distressed bonds with a view 

to holding out for better terms than first on offer. In fact some of the late-comers – the 

so-called ‘vulture funds’ - aim to recover all their waiting costs, including those of delay 

and of litigation; and their activities (which typically involve insistent attempts to seize 

debtor assets) can seriously disrupt the process of debt restructuring. We do not model 

the aggressive litigating strategies of vulture funds. But we do make use of the results 

obtained earlier to model the endogenous entry of ‘latecomer’ creditors; and to show 

how fragile second-best debt restructuring is to their entry (however few they may be 

in numbers). By disrupting the second-best debt restructuring process, they impose a 

negative externality on the debtor and other creditor(s) involved in debt restructuring,  

We go on to discuss provisions for protecting other bond-holders from the negative 

externality caused by the activities of aggressive vulture funds. These include adding 

aggregation clauses to the Collective Action Clauses now included in sovereign debt 

contracts; the regulation of secondary debt markets; finding substitutes  for US-law 
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bonds; creating some form of SDRM; and promoting ‘soft law’. Such measures may 

provide an institutional setting which allows for second-best debt restructuring.   

We conclude by noting that, since our benchmark is a form of pari passu that exchange 

bondholders would find acceptable, it could provide a better basis for compromise than 

the current doctrine which has proved so profitable for holdouts.  

2. Debt Restructuring and delay with heterogeneous creditors  

2.1 Exogenous creditor heterogeneity  

In their model of debt renegotiation with one debtor and a representative creditor,  

Bulow and Rogoff (1989) show that the relative impatience of debtor and creditor 

together determine how the outcome of debt restructuring. Broadly speaking, the pie 

could be thought of as potential gains to the debtor from re-accessing international 

capital markets, with the fraction retained by the sovereign debtor indicating the ‘write-

down’ involved in restructuring.5 Bulow and Rogoff (1989) show that there is 

immediate settlement while the ‘write-down’ depends on relative patience of the debtor 

to the creditor: a more patient debtor is able to achieve ‘write-down’.   

In the light of  ‘holdouts creditors’ who  decline to enter the initial swap, as in the recent 

case of Argentina for example, some modification of this bilateral approach is called 

for. In what follows, we develop and study a continuous time model of debt 

restructuring with heterogeneous creditors where creditors are differentiated on the 

basis of their discount rates.  

Consider a sovereign debtor negotiating with 𝑁𝑁 ≥ 2 creditors. The debtor, denoted by 

D has a discount rate 𝛿𝛿𝐷𝐷 > 0 and associated discount factor 𝑒𝑒−𝛿𝛿𝐷𝐷∆𝑡𝑡 , where ∆𝑡𝑡 (which 

can be assumed to be negligibly small) is the minimal time interval between two 

successive rounds (settlement and bargaining) of the debt restructuring game.6  

There are two creditor types. The two creditor types are denoted by 𝑋𝑋 for exchange 

bond holders, and by 𝐻𝐻 for holdout creditors. The two groups are distinguished by their 

                                                           
5 This bilateral approach was indeed applied by the current authors to analyse the Argentine debt 
swap of 2005 (in Dhillon et al. 2006). 
6 With 𝑁𝑁 creditors and only one creditor being allowed to bargain with the debtor at any point in time, 
in our model delay can arise for mechanical reasons given the specified bargaining protocol. To focus 
on delay arising due to the strategic interaction between debtors and creditors, all our results are 
stated for the case when ∆𝑡𝑡 is negligibly small at the continuous time limit as ∆𝑡𝑡 → 0.   
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discount rates 0 < 𝛿𝛿𝐻𝐻 < 𝛿𝛿𝑋𝑋 (with associated discount factors  𝑒𝑒−𝛿𝛿𝐻𝐻∆𝑡𝑡 >  𝑒𝑒−𝛿𝛿𝑋𝑋∆𝑡𝑡). We 

assume that each individual creditor knows its own discount rate; but the sovereign 

does not know who is which. We assume a fraction 𝛼𝛼 are Exchange bondholders and 

a fraction (1 − 𝛼𝛼) are assumed to be Holdouts, 0 < 𝛼𝛼 < 1. For convenience, we will 

assume that both 𝛼𝛼𝑁𝑁 and (1 − 𝛼𝛼)𝑁𝑁 are integers. The sovereign knows the distribution 

of discount rates across creditors, i.e. knows 𝛼𝛼. The bargaining surplus is taken to be 

constant and normalised to one.  

At each t, the debtor and the 𝑁𝑁 creditors must decide whether or not to settle. If both 

the debtor and one of the creditors7 agree to settle, then bargaining proceeds 

according to Rubinstein alternating offers bargaining game where the debtor makes 

the first offer; once an agreement has been reached, the creditor exits the process 

with a payment equal to the settlement offer. The process is then iterated with 

remaining 𝑁𝑁 − 1 creditors; the game ends and the debtor’s is able to access its share 

of the bargaining surplus only after agreement has been reached with all creditors. We 

solve for the Perfect Bayesian Equilibria of the game.  

We begin the formal analysis of the model by showing that with creditor heterogeneity 

any Perfect Bayesian Equilibrium must involve delay even when the time between any 

two rounds of bargaining is negligibly small.   

Proposition 1: With creditor heterogeneity (i.e. 0 < 𝛿𝛿𝐻𝐻 < 𝛿𝛿𝑋𝑋 and 0 < 𝛼𝛼 < 1), as ∆𝑡𝑡 → 0, 

there is delay in reaching agreement at any Perfect Bayesian Equilibrium.  

Proof. At any Perfect Bayesian Equilibrium with immediate agreement, each exchange 

bond holder and each holdout creditor must choose to settle at 𝑡𝑡 = 0 with probability 

one and (although only one is selected to bargain with the debtor); moreover, in the 

alternating offers bargaining subgame that follows, such selected creditor must 

immediately agree to the offer made by the debtor.  

Let 𝑆𝑆′ denote the offer made to an exchange bondholder in the alternating offers 

bargaining subgame with immediate agreement. As both creditor types must accept 

the offer immediately, the offer made must make each holdout creditor indifferent 

between accepting and rejecting and therefore, as ∆𝑡𝑡 → 0, it follows that 𝑆𝑆 → 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 =

                                                           
7 If both creditors agree to settle, one of the two is chosen, with equal probability, to bargain with the 
debtor. 
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𝛿𝛿𝐷𝐷
𝛿𝛿𝐷𝐷+𝛿𝛿𝐻𝐻

�1 − (𝑁𝑁 − 1)�𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚. By computation, note that 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 = 𝛿𝛿𝐷𝐷
𝑁𝑁𝛿𝛿𝐷𝐷+𝛿𝛿𝐻𝐻

. It follows for every 

𝜖𝜖 > 0 such that 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 − 2𝜖𝜖 > 0 there exists 𝜖𝜖1 > 0 such that when the gap between any 

two rounds of bargaining is ∆𝑡𝑡, 0 < ∆𝑡𝑡 < 𝜖𝜖1, 𝑆𝑆 ≥ 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 − 𝜖𝜖. Furthermore, for every 𝜖𝜖 >

0 such that 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 − 2𝜀𝜀 > 0, there exists 𝑇𝑇(𝜖𝜖) = 𝑖𝑖𝑖𝑖𝑖𝑖{𝑇𝑇: 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚𝑒𝑒−𝛿𝛿𝑋𝑋𝑇𝑇(𝜖𝜖) < 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 −

2𝜖𝜖 , 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇(𝜖𝜖) > 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 − 2𝜖𝜖}. By computation, 𝑇𝑇(𝜖𝜖) = − 1
𝛿𝛿𝑋𝑋
𝑙𝑙𝑖𝑖 �𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚−2𝜖𝜖

𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚
�. Note that as 

𝜖𝜖 → 0, 𝑇𝑇(𝜖𝜖) → 0.  

At a Perfect Bayesian Equilibrium with immediate agreement, the debtor must attach 

a probability 𝛼𝛼 > 0 that the creditor who is chosen to bargain with him is an exchange 

bondholder. Then, there exists 𝜖𝜖′ > 0, 𝑇𝑇(𝜖𝜖′) and 𝜖𝜖′1 > 0 such that when 0 < ∆𝑡𝑡 < 𝜖𝜖′1, 

at 𝑡𝑡 = 0, the debtor makes an offer of 𝑠𝑠′ = 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 − 2𝜖𝜖′ which is accepted by an 

exchange bondholder and not by any holdout creditor as the latter would prefer to wait 

𝑇𝑇 (greater than but infinitesimally close to  𝑇𝑇(𝜖𝜖′))  and bargain with the debtor to obtain 

𝑆𝑆′. In this way, the debtor obtains a higher share of the bargaining surplus with strictly 

positive probability. Therefore, whenever 0 < ∆𝑡𝑡 < 𝜖𝜖′1, there is no Perfect Bayesian 

equilibrium with immediate agreement. ∎ 

Heuristically, the above proposition shows that when the time interval between two 

rounds of bargaining is small enough, starting from a configuration with immediate 

settlement, the debtor can always gain by making an offer that is rejected by any 

holdout creditor but accepted each exchange bondholder.   

Given that all equilibria of the model involve delay, our aim is to characterize second-

best equilibria which involve minimum delay. To this end, we focus on Perfect 

Bayesian Equilibria where strategies and beliefs are configured so that (i) the debtor 

and each exchange bond holder choose to settle immediately and whenever an 

exchange bondholder is matched to the debtor, a split of the bargaining surplus is 

immediately agreed to i.e. there is immediate agreement at 𝑡𝑡 = 0,∆𝑡𝑡, … . ,𝛼𝛼𝑁𝑁∆𝑡𝑡, ; (ii) at 

𝑡𝑡 = 𝛼𝛼𝑁𝑁∆𝑡𝑡 + 𝑇𝑇 (a delay of 𝑇𝑇 units of time), the debtor and each holdout creditor choose 

to settle immediately and whenever a holdout is matched to the debtor, a split of the 

bargaining surplus is immediately agreed to; (iii) the beliefs are such that debtor 

believes with probability one that (a) the first 𝛼𝛼𝑁𝑁 creditors who choose to settle are all 

exchange bond holders, and (b) the last (1 − 𝛼𝛼)𝑁𝑁 creditors who choose to settle are 

all holdout creditors. 
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Evidently, in the continuous time limit as ∆𝑡𝑡 → 0, (i) each exchange bondholder 

reaches an immediate agreement with the debtor and after 𝑇𝑇 periods, each holdout 

reaches an immediate agreement with the debtor, (ii) although the share of the 

bargaining surplus will differ across the two creditor types, it is without loss of 

generality to assume that the share of the bargaining surplus obtained by each 

individual exchange bondholder and each individual holdout creditor is the same.  The 

corresponding delay length (to be derived as part of the equilibrium calculations) is 

interpreted by us as corresponding to the ‘lock law’ (the RUFO clause) which 

effectively bans any improved offer to other creditors for 𝑇𝑇 periods. Checking for 

consistency between beliefs and actions requires us to ensure that the appropriate 

incentive constraints are satisfied for both creditor types.  

A useful simplification is that it is possible to solve for the shares of each creditor 

belonging to the two creditor types separately from the deriving the waiting time 

implied by the incentive constraints. Let 𝑠𝑠𝑋𝑋 denote share obtained an individual 

exchange bondholder and let 𝑠𝑠𝐻𝐻 denote the share obtained by an individual holdout 

creditor. Note that after the period  𝑇𝑇 > 0 waiting time, there are only holdouts present 

so, given that 𝑠𝑠𝑋𝑋 has been accepted by each exchange bondholder and 𝑠𝑠𝐻𝐻 by each of 

the other holdouts, the bargaining surplus remaining for an individual holdout is 1 −

𝛼𝛼𝑁𝑁𝑠𝑠𝑋𝑋 − �(1 − 𝛼𝛼)𝑁𝑁 − 1�𝑠𝑠𝐻𝐻. In the complete information bargaining game between the 

debtor and the holdout, at the continuous time limit, there will be immediate agreement 

where the share of each holdout creditor is 

                                          𝑠𝑠𝐻𝐻 = 𝛿𝛿𝐷𝐷
𝛿𝛿𝐷𝐷+𝛿𝛿𝐻𝐻

�1 − 𝛼𝛼𝑁𝑁𝑠𝑠𝑋𝑋 − �(1 − 𝛼𝛼)𝑁𝑁 − 1�𝑠𝑠𝐻𝐻�.        (1) 

Likewise, in anticipation that 𝑠𝑠𝐻𝐻 will be committed to each holdout creditor and 𝑠𝑠𝑋𝑋 will 

be committed to each exchange bondholder, the offer made by the debtor to an 

individual exchange bondholder (and immediately agreed to) as ∆𝑡𝑡 → 0 is  

                                          𝑠𝑠𝑋𝑋 = 𝛿𝛿𝐷𝐷
𝛿𝛿𝐷𝐷+𝛿𝛿𝑋𝑋

(1 − (𝛼𝛼𝑁𝑁 − 1)𝑠𝑠𝑋𝑋 − (1 − 𝛼𝛼)𝑠𝑠𝐻𝐻).           (2) 

So the shares may be derived as depending on the discount rates, the number of 

creditors as well as the proportion of holdouts/exchange bondholders is: 

                 𝑠𝑠𝑋𝑋 = 𝛿𝛿𝐷𝐷𝛿𝛿𝐻𝐻
𝛿𝛿𝐷𝐷𝑁𝑁�(1−𝛼𝛼)𝛿𝛿𝑋𝑋+𝛼𝛼𝛿𝛿𝐻𝐻�+𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻

, 𝑠𝑠𝐻𝐻 = 𝛿𝛿𝐷𝐷𝛿𝛿𝑋𝑋
𝛿𝛿𝐷𝐷𝑁𝑁�(1−𝛼𝛼)𝛿𝛿𝑋𝑋+𝛼𝛼𝛿𝛿𝐻𝐻�+𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻

.             (3)  
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Notice that 𝑠𝑠𝑋𝑋
𝑠𝑠𝐻𝐻

= 𝛿𝛿𝐻𝐻
𝛿𝛿𝑋𝑋

 i.e. at equilibrium, the ratio of shares of the two creditor types 

corresponds to the inverse of the ratio of their discount factors.  

In the continuous time limit, the relevant incentive compatibility conditions for each 

individual exchange bondholder and holdout creditor is: 

𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝑋𝑋𝑇𝑇    ≤  𝑠𝑠𝑋𝑋 ↔ 𝑒𝑒−𝛿𝛿𝑋𝑋𝑇𝑇  ≤ 𝛿𝛿𝐻𝐻
𝛿𝛿𝑋𝑋

;                               (4) 

𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇    ≥  𝑠𝑠𝑋𝑋 ↔ 𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇  ≥ 𝛿𝛿𝐻𝐻
𝛿𝛿𝑋𝑋

.                                 (5) 

where 𝑠𝑠𝑋𝑋 and 𝑠𝑠𝐻𝐻 are defined as  above and 𝛿𝛿𝑋𝑋 is the discount rate of the exchange 

bondholder,  𝛿𝛿𝐻𝐻 is the (lower) discount rate of the holdout.  

The first inequality implies that the offer to a holdout creditor, discounted back at the 

discount rate of an exchange bondholder creditor, leaves the latter content with early 

settlement, with no incentive to join the holdout creditors. The second inequality 

implies that a holdout creditor has no incentive to deviate and join the exchange 

bondholder creditors to settle early.  

The key feature of the two-stage procedure is that each holdout creditor has to wait, 

being induced to do so by an offer which will be better than that accepted by an 

impatient exchange bondholder who settles early, i.e. 𝑠𝑠𝐻𝐻 >  𝑠𝑠𝑋𝑋.  

Why should an exchange bond holder accept an initial offer from the debtor, when the 

latter is free to settle later with the holdout creditors? Why not delay acceptance to get 

a higher offer? This is where the mechanism of the RUFO clause8 plays a key role. 

Such a clause, a ‘lock-law’ which prevents the debtor from giving a more attractive 

offer exclusively to the holdouts for a fixed period, reassures the creditor who settles 

early;  and effectively allows the more patient creditor to give a costly signal of his/her 

type. Ideally, the expiry of the clause defines the shortest (second-best) period of 

waiting acceptable to the more patient creditor type, but not the impatient type. It is 

implicitly assumed that the swap will remain open for those who have not settled – 

                                                           
8 The RUFO clause is a form of most favoured creditor clause indicating that, over a specified horizon, 
any improved offer made to the holdouts must be made available to the exchange bondholders as 
well. 
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either (in line with RUFO) to accept the terms first agreed:  or to negotiate better terms 

when the RUFO expires.  

How long will the patient creditor have to wait? Let  𝑇𝑇� > 0 be the solution to 𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇 =

𝑠𝑠𝑋𝑋 ; and let 𝑇𝑇�  be the solution to the equation 𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝑋𝑋𝑇𝑇  = 𝑠𝑠𝑋𝑋. Then, at the limit as ∆𝑡𝑡 →

0, in equilibrium, waiting time T ∈ �𝑇𝑇� ,𝑇𝑇�� where (i) 𝑇𝑇�  is the earliest point in time at which 

a second-offer will be made to any holdout creditor (the second-best benchmark), and 

(ii) 𝑇𝑇�  is the maximum time ant holdout creditor is willing to wait for an offer by the 

debtor. Therefore, an agreement is reached at some T > 𝑇𝑇� , T ≤ 𝑇𝑇� , is the result of a 

form of coordination failure between the debtor and holdout creditors as a group over 

the decision to settle. Moreover, for each 𝑇𝑇 ∈ �𝑇𝑇� ,𝑇𝑇��,  given the strategies of the two 

creditor types, the debtor cannot gain by deviating: any deviation on part of the debtor 

can only involve further delay which, given 𝛿𝛿𝐷𝐷 > 0, the debtor dislikes. 

It follows that, at the continuous time limit as ∆𝑡𝑡 → 0, the minimum delay compatible 

with a pure strategy Perfect Bayesian equilibrium, 𝑇𝑇� , is the second-best benchmark 

(constrained-efficient RUFO clause). At 𝑇𝑇� , each exchange bond-holder’s incentive 

constraint is satisfied as an equality; at 𝑇𝑇� , each holdout creditor’s incentive constraint 

is satisfied as an equality. So, in equilibrium, delay can be for any length of time 𝑇𝑇 ∈

[𝑇𝑇� ,𝑇𝑇�]; and we discuss later circumstances under which the debtor might want to 

commit to protracted negotiations. Note that 𝑇𝑇� = −𝛿𝛿𝑋𝑋−1𝑙𝑙𝑖𝑖 �
𝛿𝛿𝐻𝐻
𝛿𝛿𝑋𝑋
� so that second-best 

delay is a function of only the discount rates of the exchange bondholder and the 

holdout; a similar point holds for 𝑇𝑇� .  

At the second-best equilibrium, by construction, the two incentive compatibility 

conditions (4)  𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝑋𝑋𝑇𝑇    ≤  𝑠𝑠𝑋𝑋 and (5)  𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇    ≥  𝑠𝑠𝑋𝑋 must hold so that the allocation 

of of the bargaining surplus across the two creditor types is envy-free (and hence, fair) 

in the sense of Foley (1967) and Varian (1974). It is true that at the second-best 

equilibrium, each holdout creditor obtains a higher share of the bargaining surplus than 

each exchange bondholder; however, the delay incurred in doing so implies that no 

exchange bondholder would prefer the bargaining outcome of a holdout creditor to her 

own bargaining outcome; and vice versa.. Therefore, following Varian (1974), we 

interpret the second best-allocation as providing a fair benchmark to evaluate the 

outcome of the debt restructuring process.  
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We may depict the equilibrium at the limit as ∆𝑡𝑡 → 0  in Figure 1 where the ratio  𝑠𝑠𝐻𝐻
𝑠𝑠𝑋𝑋

 is 

measured on the y- axis and time on the x-axis; and the discount factors of the two 

creditor types show how relative patience of a holdout creditor.  

 

 Figure 1 Ratio of creditor shares and the waiting time 

Note first that the incentive conditions immediately imply the ratio of relative shares of 

the two creditor types is shown by the horizontal line where   𝑠𝑠𝐻𝐻
𝑠𝑠𝑋𝑋

=  𝛿𝛿𝑋𝑋
𝛿𝛿𝐻𝐻

 , i.e. the lower 

the discount rate of the holdout the higher its share.  

Observe that as 𝛿𝛿𝐻𝐻 becomes smaller (so that each holdout creditor becomes more 

patient), the curve depicting 𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇 swivels anti-clockwise from 1 on the y-axis; and the 

line showing the relative shares moves down. Therefore,  𝑇𝑇�  is increasing in  𝛿𝛿𝐻𝐻 : i.e. 

the more patient is each holdout creditor, the longer is the delay associated with any 

equilibrium of the debt restructuring game.  

[Formally, as T → ∞, e−δHT → 0 and  e−δHT is decreasing and continuous in T, there 

exists T� > 0 such that whenever T ≤ T�,  sH e−δHT    ≥ sX  with equality when T = T�. 
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Further, as 0 < 𝛿𝛿H < δX, it follows that  sH e−δXT   <  sX. Let T� be the solution to the 

equation 𝑠𝑠𝐻𝐻  𝑒𝑒−𝛿𝛿𝑋𝑋𝑇𝑇   = 𝑠𝑠𝑋𝑋. Clearly, 𝑇𝑇� < 𝑇𝑇� . Therefore, at an equilibrium, the waiting time 

𝑇𝑇 ∈ �𝑇𝑇� ,𝑇𝑇��. As 𝑠𝑠𝑋𝑋
𝑠𝑠𝐻𝐻

 is decreasing in 𝛿𝛿𝐻𝐻, it follows that 𝑇𝑇�  is increasing in 𝛿𝛿𝐻𝐻. As both  𝑠𝑠′𝑋𝑋
𝑠𝑠′𝐻𝐻

  

and  𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇 are decreasing in 𝛿𝛿𝐻𝐻, 𝑇𝑇�  is increasing in 𝛿𝛿𝐻𝐻. Therefore, as 𝛿𝛿𝐻𝐻 → 0, both 𝑇𝑇� ,𝑇𝑇�  

are both increasing. Note that    𝑠𝑠𝑋𝑋 = 𝛿𝛿𝐷𝐷𝛿𝛿𝐻𝐻
𝛿𝛿𝐷𝐷𝑁𝑁�(1−𝛼𝛼)𝛿𝛿𝑋𝑋+𝛼𝛼𝛿𝛿𝐻𝐻�+𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻

= 𝛿𝛿𝐷𝐷

𝑁𝑁𝛿𝛿𝐷𝐷�(1−𝛼𝛼)𝛿𝛿𝑋𝑋
𝛿𝛿𝐻𝐻

+𝛼𝛼�+𝛿𝛿𝑋𝑋
 so that 

𝑠𝑠𝑋𝑋 is decreasing in 𝛿𝛿𝐻𝐻. Finally, the debtor’s share of the bargaining surplus 𝑠𝑠𝐷𝐷 =
𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻

𝛿𝛿𝐷𝐷𝑁𝑁�(1−𝛼𝛼)𝛿𝛿𝑋𝑋+𝛼𝛼𝛿𝛿𝐻𝐻�+𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻
= 𝛿𝛿𝑋𝑋

𝑁𝑁𝛿𝛿𝐷𝐷�(1−𝛼𝛼)𝛿𝛿𝑋𝑋
𝛿𝛿𝐻𝐻

+𝛼𝛼�+𝛿𝛿𝑋𝑋
: it follows that 𝑠𝑠𝐷𝐷 is also decreasing in 𝛿𝛿𝐻𝐻.] 

Note that creditor heterogeneity is crucial for obtaining equilibrium delay at a second-

best outcome of our model: if all creditors are identical, then there will be no delay in 

the continuous time limit. This can be seen in the above diagram where if 𝛿𝛿𝐻𝐻 = 𝛿𝛿𝑋𝑋 , 𝑠𝑠𝐻𝐻
𝑠𝑠𝑋𝑋

=

1 , so the two exponential curves coincide and intersect the line depicting 𝑠𝑠𝐻𝐻
𝑠𝑠𝑋𝑋

 at 1, there 

is no delay.9   

We summarize the above analysis as the following proposition: 

Proposition 2: At the second-best debt restructuring outcome, the allocation of the 

bargaining surplus and the delay length is envy-free (hence, fair) and is characterized 

as follows: (i)  𝑠𝑠𝐻𝐻
𝑠𝑠𝑋𝑋

=  𝛿𝛿𝑋𝑋
𝛿𝛿𝐻𝐻

 while delay is  𝑇𝑇� = −𝛿𝛿𝑋𝑋−1𝑙𝑙𝑖𝑖 �
𝛿𝛿𝐻𝐻
𝛿𝛿𝑋𝑋
�, (ii) both 𝑠𝑠𝑋𝑋 , 𝑠𝑠𝐷𝐷 is decreasing, 

while 𝑇𝑇�  and 𝑠𝑠𝐻𝐻 is increasing, in 𝛿𝛿𝐻𝐻, (iii) without creditor heterogeneity, when  𝛿𝛿𝐻𝐻 = 𝛿𝛿𝑋𝑋, 

there is no delay. 

A straightforward implication of Proposition 2 is that the presence of only one holdout 

creditor in a pool of otherwise identical exchange bondholders can cause delay at a 

second-best outcome; and the length of the second-best delay only depends on the 

discount rates of the exchange bondholder and the holdout creditor. Even if holdout 

                                                           
9 Other Perfect Bayesian equilibria where, for example, the debtor fails to coordinate the decision to 
settle with both exchange bondholders as well as holdouts as a group exist. Such equilibria would 
generate delay even when creditors are identical. Other equilibria in mixed strategies with indefinite 
delay can be constructed even with identical creditors. However, with identical creditors, a Perfect 
Bayesian equilibrium without delay always exists and so serves as the second-best debt restructuring 
outcome. 
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creditors are a small fraction of all creditors, significant delay can arise at a second-

best outcome.   

2.2 Calibration: Delay and discount rates  

Next, we provide a simple calibration to quantify some of the comparative statics 

already described above. Taking the real interest rate of developing country debt to 

be 5% p.a., we set the discount rate of the debtor and the exchange bondholder at 

0.05 i.e. 𝛿𝛿𝐷𝐷 = 0.05 = 𝛿𝛿𝑋𝑋.  

As a benchmark, consider first 𝛿𝛿𝐻𝐻 = 0.05 = 𝛿𝛿𝑋𝑋. In this case, at any Perfect Bayesian 

equilibrium, agreement occurs at 𝑡𝑡 = 0. 

We vary the discount rate of each holdout creditor and in the table below report the 

second-best equilibrium delay 𝑇𝑇�  , the maximum equilibrium delay 𝑇𝑇�  compatible with 

coordination failure between the debtor and holdout creditors as a group over when to 

settle. 

 We also report the percentage increase in the payout that a holdout creditor will 

receive as a ‘Patience Premium’, calculated as 100 �𝑠𝑠𝐻𝐻
𝑠𝑠𝑋𝑋
− 1� = 100( 𝛿𝛿𝑋𝑋  

𝛿𝛿𝐻𝐻 
− 1) i.e. the 

additional payoff gain to a holdout creditor expressed as a percentage of the exchange 

bondholder’s payoff. As can be seen from the incentive conditions (4) and (5) above, 

the payout to the holdout must be higher than what is paid to the exchange bondholder, 

using the discount factor of the exchange bondholder for minimum delay and that of 

the patient holdout for the maximum. 

 Patience Premium  (%) 𝑇𝑇�  Benchmark 𝑇𝑇�  Maximum 
𝛿𝛿𝐻𝐻 = 0.05 0 0 0 
𝛿𝛿𝐻𝐻 = 0.045 11 2 years 2.5 years 
𝛿𝛿𝐻𝐻 = 0.04 25 4.5 years 5.5 years 
𝛿𝛿𝐻𝐻 = 0.035 43 7 years 10 years 
𝛿𝛿𝐻𝐻 = 0.03 67 10 years 17 years 
𝛿𝛿𝐻𝐻 = 0.025 100 14 years 28 years 
𝛿𝛿𝐻𝐻 = 0.015 233 24 years 80 years 
𝛿𝛿𝐻𝐻 = 0.005 900 46 years 460 years 

 

Table 1: Calibration of the Patience Premium and the Benchmark waiting time 
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Numerically, we see from the table that as 𝛿𝛿𝐻𝐻 drops below 0.05 to 0.045, the Patience 

Premium that each holdout receives is an increase of 11% over the exchange 

settlement, and agreement with the debtor occurs after a minimum delay of 2 years in 

the ‘second-best’ setting. The ‘maximum’ equilibrium delay, indicating coordination 

failure between the debtor and the holdout creditor over when to settle, is 2.5 years; 

as the gap between the two isn’t too large, the failure to coordinate on the second best 

will result in small welfare losses.   

As the holdout creditor becomes more patient relative to the exchange bondholder 

and the debtor, however, the Patience Premium increases and agreement between 

the debtor and the holdout creditor occurs after a longer minimum period of delay. As 

the gap between the latter and the maximum delay also increases, failure to coordinate 

on second-best could lead to larger welfare losses.  

To generate a second-best delay of 10 years (corresponding to the lock law passed 

by the Argentine parliament in 2005, when the first batch of bond-holders settled), one 

would need to assume 𝛿𝛿𝐻𝐻 = 0.0310. As the Patience Premium rises to 67% in this case, 

each holdout receives two thirds more in the second swap than was paid out earlier to 

each exchange bondholder. As  𝛿𝛿𝐻𝐻 drops towards zero, the second-best delay 

increases exponentially (as does the gap between it and maximum equilibrium delay) 

and the share of the exchange bondholder and the debtor falls towards zero with share 

of the holdout increasing towards one.  

What insights emerge from Proposition 2 and the calibration exercise?  

First, each Holdout receives a Patience Premium: for minimum delay, this premium 

will just match the discount factor calculated for the exchange bondholder, leaving the 

latter content with the initial swap. Second, the holdouts gain at the expense of both 

other parties.11 It is not, however, a zero-sum game: there is a common interest in 

reducing delay. Third, the greater the heterogeneity (as measured by the gap between 

discount factors) the greater the signalling costs, i.e. the delay that falls upon the 

                                                           
10  As a 10 year delay also corresponds to the maximum equilibrium delay resulting from coordination 
failure between the debtor and the holdout creditor when 𝛿𝛿𝐻𝐻 = 0.035, this evidently  represents a  
welfare-dominated scenario. 
11 Though this offers small comfort to the exchange bondholder, who loses out, it is consistent with 
Judge Griesa seeing the value of holdouts for the maintenance of creditor rights in general, as 
discussed with reference to NML Ltd et al. v. Republic of Argentina in Miller and Thomas (2007);  
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debtor and the holdout creditor. (The gap between the second best and the maximum 

delay also increases, indicating greater potential welfare losses to coordination 

failure.)  

3. Endogenous Entry and Fragility of the Second-Best Outcome  

3.1 Patient latecomers 

So far, the heterogeneous composition of the creditor group has been taken as 

exogenous: there just happen to be differences in discount rates between holdouts 

and the rest. Taking these differences as predetermined, we have looked for a 

constrained efficient equilibrium outcome. But what if the participation of the holdouts 

is endogenous? What if they are patient latecomers joining the creditor pool by buying 

distressed bonds when restructuring is expected? This is what we analyse here.  

For simplicity, to begin with, suppose that there are just two exchange bondholders 

with the same discount rate. A straightforward implication of Proposition 2 is that at 

the anticipated second-best debt restructuring outcome both exchange bondholders 

will obtain 𝑠𝑠𝑋𝑋 = 𝛿𝛿𝐷𝐷
2𝛿𝛿𝐷𝐷+𝛿𝛿𝑋𝑋

 and negotiation will be concluded without any delay. Now, 

suppose before bargaining begins, a late-comer with a lower discount rate approaches 

one of the exchange bondholders (the debtor does not know which one) and offers 

𝑠𝑠𝑋𝑋 + 𝜀𝜀 (where 𝜀𝜀 > 0 can be negligibly small) before bargaining begins. Suppose the 

exchange bondholder sells its claim to the distressed bond to the late-comer who now 

takes its place in the bargaining game as a holdout creditor and anticipates a share 𝑠𝑠𝐻𝐻 

of the bargaining surplus with a delay of 𝑇𝑇 periods. It follows that as long as                  

𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇   > 𝑠𝑠𝑋𝑋 

the Holdout creditor will buy out the exchange bondholder and enter the bargaining 

game with the exchange bondholder and the debtor.  

Let 𝑇𝑇� denote the maximum delay that the patient creditor can tolerate given the price 

paid for entry, i.e. it is the solution to the equation 𝑠𝑠𝐻𝐻 𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇 = 𝑠𝑠𝑋𝑋 .Then, as long as 𝑇𝑇� >

𝑇𝑇� , if the endogenous patient creditor anticipates that the  second-best equilibrium will 

prevail in the debt restructuring game, it follows that entry will occur.  
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As both 𝑠𝑠𝐻𝐻 and 𝑇𝑇�  are increasing in 𝛿𝛿𝐻𝐻, it isn’t evident that 𝑇𝑇� > 𝑇𝑇� . To illustrate that this 

is a robust possibility, we may use the calibration results already reported above, fixing 

𝛿𝛿𝐷𝐷 = 𝛿𝛿𝑋𝑋 = 0.05. If 𝛿𝛿𝐻𝐻 = 0.04, then, 𝑇𝑇� = 3.5 < 𝑇𝑇� = 4.5: in this case, no entry occurs. But 

if 𝛿𝛿𝐻𝐻 = 0.025 (so that the holdout is twice as patient as the exchange bondholder and 

the debtor) then, 𝑇𝑇� = 16 > 𝑇𝑇� = 14 . Thus, only when the late-coming creditor is 

sufficiently patient relative to both the debtor and the exchange bondholder, will there 

be entry given anticipation of second-best equilibrium. In such a case, the holdout 

creditor will be able to recover a greater portion of the debt at the expense of the other 

parties, and in the process generate costly delay in the bargaining game, imposing a 

negative externality on both the debtor and the remaining exchange bondholder.  

How does the analysis change with a large number of creditors? Let 𝑁𝑁 = 50, for 

example,  and suppose, to begin with, all the creditors in the pool are exchange 

bondholders. Assume a Holdout creditor buys out just one of the 50 exchange 

bondholders; and as in the calibration exercise, fix 𝛿𝛿𝐷𝐷 = 𝛿𝛿𝑋𝑋 = 0.05. In this case, before 

the entry of the holdout creditor, each exchange bondholder expected to obtain a 

share of  1
𝑁𝑁+1

. If 𝛿𝛿𝐻𝐻 = 0.025 (so that, as before, the holdout creditor is twice as patient 

as the both the debtor and the representative exchange bondholder) then 𝑠𝑠𝐻𝐻 =

0.03845 and 𝑇𝑇� = 26 > 𝑇𝑇� = 14 . So a holdout creditor who obtains a small fraction of 

the overall bargaining surplus and is sufficiently patient relative to the remaining 

exchange bondholders and the debtor can continue to impose a significant negative 

externality on all other participants in the debt restructuring process.   

The following proposition shows, starting from a situation where all creditors are 

exchange bond holders, in anticipation of a second-best debt restructuring outcome, 

a sufficiently patient holdout creditor will have an incentive to buy distressed sovereign 

debt from one of the exchange bond-holders:  

Proposition 3. There exists 𝛿𝛿′𝐻𝐻 > 0 such that whenever  𝛿𝛿𝐻𝐻 < 𝛿𝛿′𝐻𝐻, in anticipation of the 

second-best debt restructuring outcome, a holdout creditor will have an incentive 

buyout an exchange bond holders claim of the distressed sovereign debt.  

Proof. If a patient creditor anticipates that the second-best equilibrium will prevail in 

the debt restructuring game, entry will occur provided 𝑇𝑇′� > 𝑇𝑇�  where 𝑇𝑇′�  is the solution 
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to the equation 𝑠𝑠′𝐻𝐻  𝑒𝑒−𝛿𝛿𝐻𝐻𝑇𝑇 = 𝑠𝑠′𝑋𝑋 where 𝑠𝑠′𝑋𝑋 = 𝛿𝛿𝐷𝐷
𝛿𝛿𝐷𝐷𝑁𝑁+𝛿𝛿𝑋𝑋

. Let 𝑠𝑠′𝑋𝑋 denote the exchange 

bondholder’s share in post entry game. As 𝑠𝑠′𝑋𝑋 = 𝑠𝑠′𝑋𝑋 when 𝛿𝛿𝐻𝐻 = 𝛿𝛿𝑋𝑋 and 𝑠𝑠′𝑋𝑋 is 

decreasing in 𝛿𝛿𝐻𝐻,  𝑠𝑠′𝑋𝑋
𝑠𝑠′𝐻𝐻

> 𝑠𝑠′𝑋𝑋
𝑠𝑠′𝐻𝐻

.  

By computation, 𝑠𝑠′𝑋𝑋
𝑠𝑠′𝐻𝐻

= 𝛿𝛿𝐷𝐷𝑁𝑁�(1−𝛼𝛼)𝛿𝛿𝑋𝑋+𝛼𝛼𝛿𝛿𝐻𝐻�+𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻
(𝑁𝑁𝛿𝛿𝐷𝐷+𝛿𝛿𝑋𝑋)𝛿𝛿𝑋𝑋

 and 𝑠𝑠′𝑋𝑋
𝑠𝑠′𝐻𝐻

= 𝛿𝛿𝐻𝐻
𝛿𝛿𝑋𝑋

. By substitution, the 

inequality that 𝑇𝑇� > 𝑇𝑇�  is equivalent to the inequality − 1
𝛿𝛿𝐻𝐻
𝑙𝑙𝑖𝑖 � 𝑠𝑠′𝑋𝑋

𝑠𝑠′𝐻𝐻
� > − 1

𝛿𝛿𝑋𝑋
𝑙𝑙𝑖𝑖 �𝑠𝑠′𝑋𝑋

𝑠𝑠′𝐻𝐻
 � ↔

𝑙𝑙𝑖𝑖 � 𝑠𝑠′𝑋𝑋
𝑠𝑠′𝐻𝐻
� < 𝛿𝛿𝐻𝐻

𝛿𝛿𝑋𝑋
𝑙𝑙𝑖𝑖 �𝑠𝑠′𝑋𝑋

𝑠𝑠′𝐻𝐻
 � ↔ 𝑙𝑙𝑖𝑖 �𝛿𝛿𝐷𝐷𝑁𝑁�(1−𝛼𝛼)𝛿𝛿𝑋𝑋+𝛼𝛼𝛿𝛿𝐻𝐻�+𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻

(𝑁𝑁𝛿𝛿𝐷𝐷+𝛿𝛿𝑋𝑋)𝛿𝛿𝑋𝑋
 � < 𝛿𝛿𝐻𝐻

𝛿𝛿𝑋𝑋
𝑙𝑙𝑖𝑖 �𝛿𝛿𝐻𝐻

𝛿𝛿𝑋𝑋
 �.  

Observe that 𝑙𝑙𝑖𝑖𝑙𝑙𝛿𝛿𝐻𝐻→0
𝛿𝛿𝐻𝐻
𝛿𝛿𝑋𝑋
𝑙𝑙𝑖𝑖 �𝛿𝛿𝐻𝐻

𝛿𝛿𝑋𝑋
 � = 0 (as using l'Hospital’s rule, 𝑙𝑙𝑖𝑖𝑙𝑙𝑚𝑚→0𝑥𝑥𝑙𝑙𝑖𝑖𝑥𝑥 =

𝑙𝑙𝑖𝑖𝑙𝑙𝑚𝑚→0
𝑙𝑙𝑙𝑙𝑚𝑚
1 𝑚𝑚�

= 𝑙𝑙𝑖𝑖𝑙𝑙𝑚𝑚→0(−𝑥𝑥) = 0) while 𝑙𝑙𝑖𝑖𝑙𝑙𝛿𝛿𝐻𝐻→0 𝑙𝑙𝑖𝑖 �𝛿𝛿𝐷𝐷𝑁𝑁�(1−𝛼𝛼)𝛿𝛿𝑋𝑋+𝛼𝛼𝛿𝛿𝐻𝐻�+𝛿𝛿𝑋𝑋𝛿𝛿𝐻𝐻
(𝑁𝑁𝛿𝛿𝐷𝐷+𝛿𝛿𝑋𝑋)𝛿𝛿𝑋𝑋

 � =

𝑙𝑙𝑖𝑖 �𝛿𝛿𝐷𝐷𝑁𝑁(1−𝛼𝛼)
(𝑁𝑁𝛿𝛿𝐷𝐷+𝛿𝛿𝑋𝑋)� < 0 as  𝛿𝛿𝐷𝐷𝑁𝑁(1−𝛼𝛼)

(𝑁𝑁𝛿𝛿𝐷𝐷+𝛿𝛿𝑋𝑋) < 1. Therefore, there exists 𝛿𝛿′𝐻𝐻 > 0 such that whenever  

𝛿𝛿𝐻𝐻 < 𝛿𝛿′𝐻𝐻, the holdout creditor will enter.∎ 

Proposition 3 points out just how fragile second-best debt restructuring is once 

endogenous entry by even a single sufficiently patient holdout creditor is taken into 

account, imposing negative externalities on the other, less patient creditors and the 

sovereign debtor. 

Interestingly, it turns out that the patient creditor’s decision to enter depends on the 

equilibrium anticipated in the debt restructuring game. As 𝑠𝑠𝑋𝑋 > 𝑠𝑠𝑋𝑋, it follows that  𝑇𝑇� <

𝑇𝑇� , i.e. because the latecomer has to buy out one of the existing creditors,  the 

maximum delay the latecomer can tolerate is less than the upper limit on time-to-settle 

for bargaining without entry. If the equilibrium anticipated is one entailing such 

protracted negotiations between the debtor and the holdout, then no entry will occur 

as 𝑇𝑇� < 𝑇𝑇�. So if the debtor could commit to a strategy where such coordination failure 

is built in (i.e. the debtor announces it will delay settlement till the maximum equilibrium 

delay is reached), entry will not occur! (In this respect the implementation of a decade-

long RUFO clause by the Argentine government in conjunction with the debt swap of 

2005, may have created a useful precedent: it was made to look like daunting delay.)  

3.2 Litigenous latecomers – so-called ‘vulture funds’ 



18 
 

Can the endogenous entrants who buy distressed debt in anticipation of debt 

restructuring as analysed above be interpreted as what are called ‘vulture funds’?  

Consider, for example, an op-ed from the NY Times on the tactics successfully 

pursued by some holdout creditors in the recently settled case of NML Capital et al.  v 

Republic of Argentina.  

Among the small minority who refused the [exchange] deal were investors who 
had bought many of their bonds at a huge discount, well after the country 
defaulted and even after the first round of restructuring. These kinds of investors 
have earned the name vulture funds by buying up distressed debt, then, often 
aided by lawyers and lobbyists, trying to force a settlement.  

For a long time, Argentina refused to pay the holdouts. The funds tried all sorts 
of ways to change the country’s position, including, at one point, having an iconic 
Argentine ship seized in Ghana. Then a 2012 ruling by Judge Thomas Griesa of 
the United States District Court for the Southern District of New York threw the 
game in the vulture funds’ favor, ruling that Argentina had to pay them back at 
full value, a cost to Argentina of $4.65 billion. NML, for example, would get a total 
return of 1,500 percent on its initial investment, according to our calculations, 
because of the cheap prices it paid for the debt and because of a “compensatory” 
interest rate of 9 percent under New York law. 

                                                           Martin Guzman and Joseph Stiglitz (2015) 

If the motivation of these funds is as described – that they buy bonds at distressed 

prices in order to collect full repayment at whatever the consequences may be in terms 

of delaying the restructuring and that they pursue their objective with legal harassment 

– then there is evidently more than extra patience involved.  

It should be noted that, for vulture funds who enter the pool of creditors by purchasing 

sovereign bonds at distressed prices, their objective – of 100% recovery with costs – 

is only feasible for a minority of creditors; and is achieved  by diverting resources from 

other creditors and from the debtor, using legal strategies that may involve prolonged 

delay12.  

In our model, patience is the sole driver of inefficient delay in the debt restructuring 

process; and we do not model aggressive legal behaviour and the impact such tactics 

have on the debt restructuring process. Proposition 3 is, however, relevant here. For 

                                                           
12 Note that an efficient punishment strategy for a rogue debtor would presumably also involve 
transfers from the debtor – but without long delay; and not from other creditors.  
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if the second-best debt restructuring outcome can be disrupted by the entry by a single 

sufficiently patient holdout creditor, it certainly is not immune to entry by a “vulture 

fund”. In courts of law, such funds may claim to be patient creditors simply seeking to 

assert their contractual rights. But this is belied in practice by the relentless pursuit of 

inventive tactics for seizing assets of the debtor (as indicated in the above extract from 

the NY Times).  

Hence a different approach will be appropriate - of taking deliberate steps to dissuade 

them from buying distressed bonds in the first place. The obvious strategy for limiting 

the negative externalities imposed on the debtor and other creditors is to empower a 

super-majority to ‘cram down’ on all creditors a settlement the super-majority finds 

acceptable. This is typical of domestic bankruptcy law that governs the restructuring 

of commercial debt. As noted by Buchheit and Gulati (2002), Collective Action Clauses 

were inserted into English-law corporate bonds in the nineteenth century to outwit 

socially inefficient holdout behaviour. In the next section we discuss analogous steps 

currently being made to check those who would disrupt sovereign debt restructuring 

for their own private benefit.  

3.3 Changing the rules to block entry by Holdout creditors and ‘vulture funds’ 

The principal response by the institutions directly involved has been to enhance the 

operation of the Collective Action Clauses (CACs) now commonly included in 

sovereign debt contracts. To block the strategy of vulture funds who - to avoid being 

‘crammed down’ by others – acquire  super-majority holdings of small individual series 

of bond issues, ‘aggregation’ clauses have been proposed which would be to allow a 

super-majority of all bond holders to over-rule intransigent holdouts in accepting a 

restructuring. A boiler-plate for CACs modified in this respect has been prepared by 

ICMA, endorsed by the International Monetary Fund, IMF(2014), and has already been 

included in new bond issues by significant sovereign borrowers such as Mexico.  

Another possible development is the use of substitutes for US-law bonds, now subject 

to the precedent of Judge Griesa’s ruling (that the claims for full settlement by holdouts 

be treated pari passu with those of exchange bondholders in possession of 

restructured bonds). These substitutes could be dollar bonds issued in other familiar 
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jurisdictions, such as London or Paris13; and even the issuance of dollar bonds under 

local law. Another option is to use bonds issued in jurisdictions, such as Belgium and 

the UK, which have taken steps to make vulture suits illegal.  

Other initiatives have been proposed, though they still remain on the drawing board. 

One of these is for institutional change at a regional level –  e.g. European Treaty 

changes which could protect the claims of creditors engaged in good faith 

negotiations, an initiative discussed in Miller and Thomas (2013). Another, much more 

ambitious, is to revive the idea of a Sovereign Debt Restructuring Mechanism at a 

global level. Finally, there is the evolution of ‘soft law’ where anti-social practices are 

branded as such, with attendant reputational costs - and possible reverse 

discrimination.  

4. Conclusion  

Applying the alternating-offers model of Rubinstein to the process of ‘debt-

recontracting’ implies that settlement will be immediate; and that only relative patience 

matters in dividing up the bargaining surplus between the debtor and its creditors. With 

heterogeneous creditors and asymmetric information, however, we show that delay is 

necessary for the more patient creditors to signal their claim to a greater share.  

The benchmark we derive implies that creditors entering a second swap will obtain a 

‘patience premium’, a measured improvement on the first swap chosen so as not to 

incur the envy of the exchange bondholders.  It is effectively a form of pari passu 

which offers a reward appropriate for holdouts who are more patient. This will of 

course fall far short of the punishing claims typically pursued by vulture funds (who 

have nevertheless managed to secure what they want using a very different 

definition of pari passu14).  

For an adjudicator charged with seeking a compromise between holdouts and a  

sovereign whose bonds lack Collective Action Clauses, the award of a patience 

premium would have the merit of blocking the business model of vulture funds, 

calling the bluff that what they seek is merely a ‘just accord’. Clearly, however, it 

                                                           
13 Should the UK or France be reluctant to challenge the US ruling in this way, however, new entrants 
like Shanghai may be ready to do so. 
14 Described briefly in the previous section and in the extract from the NY Times cited earlier.  
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would not dissuade entry by genuinely patient players, who will also delay 

settlement. Hence the need, as for corporate insolvency, to give the other creditors 

collective action powers to block holdouts. There are good reasons to dissuade late 

entry by those seeking to divert resources from others - and to reduce the size of the 

pie in the process.  

In future research, we plan to extend the model to allow for the bargaining surplus to 

evolve over time.  
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