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Abstract

There continues to be substantial interest in models combining heterogeneous beliefs about asset 
values with leverage generated by loans from pessimists to the optimistic natural buyers of the 
asset. This paper determines the size of the interest spread and margin on the loan as a function 
of the downside risk perceived by the lender, and the amount of risk capital put forward by the 
borrower.  We show that in a continuous state version of a model of collateral equilibrium with 
high initial leverage, most of the burden of adjustment to increases in such risk are borne by an 
increase in the interest spread and not the margin or “haircut”. This is contrary both to the 
predictions of the much-discussed binomial asset pricing model and the stylized facts in empirical 
data from the bilateral repo market. 



I. Introduction

There continues to be substantial interest in models of asset pricing combining 

heterogeneous beliefs about asset values with leverage generated by loans from pes­

simists to optimists. (See, e.g. the recent survey in Simsek, 2021). In a series of 

papers, Geanakoplos and various coauthors stressed that markets for collateralized 

risky loans clear on two dimensions - an interest rate ( or a spread above the riskless 

rate) and a specification of the amount of collateral per dollar of lending. The latter 

is summarized by the margin or "haircut" associated with the loan. ( see Geanako­

plos, 2012, for a particularly clear discussion). At the empirical level, Geanakoplos 

(2012) stresses the strong association of major booms and busts in financial markets 

with substantial movements in haircuts, a phenomenon he calls the "leverage cycle." 

Interest spreads, on the other hand, show far more modest time-variation. Put dif­

ferently, financial crises seem to be first and foremost periods in which the quantity 

of leverage falls and only secondarily periods in which the cost of obtaining leverage 

is high. In an evocative reference to the loan at the center of The Merchant of Venice, 

Geanakoplos (2012) comments: " .... Shakespeare explained that to take out a loan

one had to negotiate both the interest rate and the collateral level. It is clear which 

of the two Shakespeare thought was the more important. Who can remember the 

interest rate Shylock charged Antonio? (It was 0%.) But everybody remembers 

the pound of flesh that Shylock and Antonio agreed on as collateral." 

There are a number of reasons to regard the issue of "spreads vs. haircuts" ( or 

more generally, the question of "prices vs. quantities" in financial markets) as one 

of first order importance. If financial market scares manifest themselves in increased 
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large enough to prevent equilibrium default1
. Simsek (2013) studies a closely related 

model in which there is a continuum of states (although only two agents) and finds 

that the equilibrium features default in some states of the world and that collater­

alized loans consequently trade at spreads above the riskless interest rate. Simsek's 

model has in common with FG's baseline model that essentially only one contract is 

traded in equilibrum. In the section of Simsek's paper on pure debt contracts, his 

primary concern is re-examination and refinement of Miller's (1977) conclusion that 

in the absence of opportunities for short selling ( which is an essential assumption of 

the benchmark pure debt contracts model in the literature on heterogenous beliefs), 

the increased belief heterogeneity unambiguosly increases asset prices. His main con­

clusion thatt the specific nature of the belief heterogeneity is more important than 

the overall degree of heterogeneity and that asset prices are affected less by disagree­

ment about default than about disagreement about states in the nondefault region. 

Our focus on the determination of haircuts and interest rates and the relative burden 

that they bear in adjustment to a run is clearly a fundamentally different application 

of Simsek's basic model. The question is ultimately quantitative, which is not the 

province of the theoretical papers of FG and Simsek on which we build. 

The experiment on which we focus is a worsening in the lender's perceived 

probability of downside risk (impacting default probability and loss given default). 

We call this a "scary shock," evoking Geanakoplos' notion of "scary bad news" with­

out suggesting that we have a dynamic model (such as the three-period model in 

1 The defense of the binomial specification that it is appropriate for short intervals because it 

approximates a diffusion process ignores the fact that in the financial crisis of 2008, in particular, 

large discrete drops in asset values and indeed financial business failures occurred over night. 
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the default premia embodied in interest rates. In the process of developing the 

argument, we provide a transparent exposition of the reason for the sharp FG result 

in the two-state case and why the continuous case is so different. Throughout the 

paper we stick with a single functional form that admits a simple and relatively 

transparent analytical solution. Operating on the unit interval, we postulate that 

optimists are certain that the payoff from the asset will be unity, while pessimists 

have a uniform distribution over [0,1], where 0:S 0<1 is seen as the worst possible 

realization. We will focus on the equilibrium effects of what we will call a "scary 

shock", a reduction in 0, which generates a flight from lending against the risky asset 

on the part of the pessimists. 

The plan of this short paper is as follows. Section II provides empirical mo­

tivation. We use the Gorton-Metrick data on haircuts and interest rate spreads in 

the bilateral repo market during 2007-2008 to illustrate the stylized fact that in the 

data, interest spreads vary far less than haircuts. Section III constructs a streamlined 

derivation of the Simsek model, with special attention to the equilibrium haircuts 

and interest rates on which Simsek did not explicitly focus. Referring the reader to 

Simsek (2013) for proofs of the isomorphism between the general equilibrium model 

and a simple principal-agent problem ( with a very important additonal condition 

that we discuss below) as well as existence and uniqueness, we transform the axes 

in order to produce an alternative diagram in (r,m) space, so that the equilibrium 

risky interest rate and margin on the loan can be read directly off the graph. We 

then discuss by contrast the two-state case and explain why there can be no risky 

borrowing unless the asset price were to fall to the pessimist's valuation - this setup's 
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optimist's endowment. In our example, the value of this endowment for which the 

interest rate and haircut rise at approximately the same rate as 0 falls, is about .5, 

half the value smax = 1 that the optimist is certain will occur. We show that the 

smaller the cash endowment of the optimist, the more quickly the risky interest rate 

rises with the extent of downside risk perceived by the pessimist, in itself and relative 

to the rise in the margin. For the very small endowments that are associated with the 

high initial leverage ratios in the Gorton-Metrick data, and apparently many other 

assets that were at the center of the 2007-2008 financial crisis, we see that default 

premia and hence interest rates vary dramatically with a, while haircuts show far 

smaller movements. 

Section V concludes with a brief discussion of whether there may yet be a way 

to more closely match the stylized fact in the data that haircuts are larger, and far 

more variable, than interest spreads. We consider several mechanisms - two different 

forms of bankruptcy costs, increased pessimism on the part of both agents, and finally 

collateral calls presumably financed by the sale of relatively riskless assets that are 

outside of the model. The general finding is that the less realistic Fostel-Geanakoplos 

model fits the data well, while the theoretically more natural Simsek version does 

not, in the absence of embellishments that are out of the spirit of collateral 

equilibrium models. 

The primacy of haircuts rather than spreads as the equilibrating mechanism 

shows up clearly in the Gorton-Metrick (2012) data from bilateral repo markets 

during the dramatic 2007-2008 episode. Figure I displays eight panels, each of which 

corresponds to a class of relatively risky collateral assets. For each asset class, the 
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Figure I:  Mean Repo Spread and Haircut for Eight Asset Classes in Bilateral Repo Market:
First Half of 2007, Second Half of 2007, All of 2008
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Source: Gorton and Metrick (2012)
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