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Abstract

| show that decentralized and yet competitive asset maaketprone to multiplicity of equilibria and inefficient firales
when subjected to large enough liquidity shocks and chamaetconditions for the existence of such fire sales. In thdeh
sellers are subject to liquidity shock in the present andr&utlates. There can be multiple equilibragayed equilibrium
where some agents wait to trade in the second perioduamequilibrium where all agents try to trade in the first peribae
sale equilibrium, when asset price is depressed,risiddelayed) if the number of buyers is less (more) than sellers in the
market. The two types of equilibria and hence the possthiitfire sale exist when sellers’ future liquidity shock igger
than the current shock and there is a medium degree of imtmlagtween the buyers and sellers in the market. Moreover,
fragility exists when market liquidity is neither too higlomtoo low. Fire sale in the form of eun equilibrium is always
dominated in terms of welfare by its correspondof@ayed equilibrium with higher asset price. Fire sale in the form of
delayed is dominated by its correspondimngn equilibrium as long as the ratio of sellers to buyers is notitov.

Introduction

Fire sale in financial markets where assets are sold at deepuohts is a prominent feature of financial crises.

Two classic explanations emphasize liguidity constrainedstry experts who can operate the asset product

tively (Shleifer and Vishny (1992 and limited arbitrage capital by specialized investor®wnderstand the
asset §hleifer and Vishny (1997) Liquidity constrained experts is less applicable to fmahassets and as
for the limited arbitrage capital, there were non-spezaliinvestors with abundant resources (e.g. Warre
Buffet) to buy these assets and its not clear why these iorgegid not step in. Moreover, not all buyers which
may be considered experts/specialized investors, egksbaere liquidity constrained during the criskdg
and Krishnamurthy (2010) Beside lack of liquidity or expertise, what else can helplain depressed asset
prices during the crisis? Can non-fundamental factorsaaxat least part of asset price volatility during the
Crisis?

Many financial assets as well as important real assets sugtopserty are traded in decentralized over the
counter markets. | show that when market participation dogrnous, decentralized markets are intrinsically
fragile and prone to inefficient fire sales when subjectedrgd enough liquidity shocks. Fragility and fire sale
require a medium degree of imbalance between buyers amissatid a medium degree of market liquidity.

Main Findings

1. Decentralized markets are fragile and prone to fire-sakewy

e Medium future liquidity shocks
e Medium imbalance between buyers and sellers
e Medium degree of market liquidity

2. Fire-sale may happen asumn or delayed
3. Fire-sale features lower (higher) sales volume wheeise{buyers) are the short side of the market
4. Arun fire-sale Is always a dominated equilibrium in terms of welfa

5. A delayed fire-sale is dominated when seller/buyer ratio not too low

Model Setup

A three period economy = 0, 1,2 and two types of agentB8 (buyers) andS (sellers) with the following
preferences:

Ug = E0{5000 +01C1 + 02} :
UB:EO{CO+01‘|—CQ},

0g ando; capture liquidity shock today, e.g., need to liquidate &stepay off debt, or an expected liquidity
shock tomorrow. All agents receive a constant endowmentdrsemption good in = 0, 1. There is a mea-
surel of buyers andn > 0 of sellers who can trade an indivisible asset k¥ 0, 1, which pays offd, > 0 at

t = 2. Each seller initially has one unit of the asset and buyeandcg at most one unit in= 0, 1.

Markets are decentralized and subject to search and mgttfehons: search is competitive and matching is
random. At each date= 0, 1, buyers and sellers first decide whether to wait/partieip&uyers post prices
and form submarkets consisting of buyers with the same ggstee and sellers choose which submarket to
go to. In each submarket, measub@mds of buyers and sellers meetin= 0, 1 to form the following number

of matches:

M(s, b) = vs' ~”

Agents’ Problem

Let VlB and (715 be continuation utility of buyers if participating and masum utility of sellers att = 1
respectively. Then at= 1 buyers solve:

{V1B = maxg, p, g (01)(dy — p1)
st UP < qP(01)d1p1 + (1 — g7 (01))do

whereo; Is the queue length in a submarket with trade probabilityiﬁbl) for any seller. And using the
utilities att = 1 we compute the values at= 0:

{V()B = maXe, p, 195 (00)(do — po) + (1 — ¢ (o)) UP}
st U < q5(00)dopo + (1 — g5 (00)) U

U8 = max(V{®, RP) is the maximum utility for buyer if she waits until= 1. And U3 is the maximum utility
for sellers at = 0.

Existence of Fragility and Fire-Sale

There can be two types of equilibridglayed andrun. In adelayed equilibrium some agents wait to trade
In the second period while inrain equilibrium all agents try to trade in the first period. Calesia set of
parameters for which both types of equilibrran anddelayed, exist. Ifm > 1 (m < 1), asset price is
lower (higher) in therun equilibrium relative to thelelayed equilibrium. Trade volume is always higher |n
therun equilibrium than thelelayed equilibrium int = 0.

Holding other parameters constant, the conditions for ¥r&ence of both types of equilibridg ayed and
run for each parameter are as follows. Both types of equilibxiat &

oc < |m—1| <F,
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Figure 1. The region with red illustrates the values of liquidity skedor which markets are fragile fer = 0.55 and~ = 0.3.

Fragility and Sellers to Buyers Ratio
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Figure 2. The blue region illustrates the valuesraffor any level ofs; for which markets are fragile. Note that= 1.6, a = 0.5
and~y = 0.45.

Welfare

There exist9) < £ < 1 such that when market is fragile, the equilibrium with fiedesis dominated in terms
of welfare for allm > &:

o All fire-sale equilibria in the form ofun are Pareto dominated by their correspondia@gyed.

e Moreover, fire-sale equilibria in the form olayed are Pareto dominated by their corresponding as
long asm Is not too low.

Why Coordination Failure and Inefficiency?

In centralized competitive markétade takes place with certaintyhe effect of each agent’s decision to en-
ter the market on others’ entry is fully priced. In decemted and competitive market, on the other hand,
agent’s decision to participate affects the probabilityrafie at current and future dat€sompetitive market
att = (0 can price at most one of the two margins but not both. Thisdeavom for the presence wdbn-priced
externalitiesandcoordination failurevhich is at the heart of market fragility and inefficiency.



