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Introduction

Objective of the paper:
@ Introduce a model with differences in liquidity across
assets, where fiat money may have value in equilibrium
@ Analyze the effects of aggregate productivity and liquidity
shocks

@ Study the role of open market operations where the
government prints money to buy equity
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Environment

4 objects traded:

@ Nondurable general output
@ Labor

e Equity

e Fiat money

2 types of agents:

@ Entrepreneurs
@ Workers
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Environment: Entrepreneurs

o Preferences: E, > =, 5° tu(c)

o Access to production technology y, = Ak I}
=Yt — Wele = riky

@ Investment opportunity (to produce new capital) arrives
with probability 7, iid across agents and time

4 kt-‘,—l = Akt + it
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Environment: Entrepreneurs

Financing investment: equity issuance and (possibly) fiat
money
2 key assumptions:

@ Entrepreneur cannot pledge more than fraction 6 of
future returns from new capital [borrowing constraint]

@ Entrepreneur can only sell up to fraction ¢, of equity
[resaleability constraint]

Simplifying assumption: resaleability constraint affects inside
equity (own unmortgaged capital) as well as outside equity
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Environment: Entrepreneurs

n; =total equity
m; =fiat money holdings
s; =equity issued

Constraints imply
@ Nyy = Ang+ iy — S
® s < Oiy + ¢ An;
Eliminate s;:
@ ne1 > (1—0)ir+ (1 — ¢r)Any; also
© m1 >0
@ ¢+ i+ qt(nt+1 — Iy — Ant) + Pt(mt+1 - mt) = reng

where g; is the price of equity and p; the price of fiat money
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Environment: Workers

o Preferences: E, y °, 3°"U(c[ — 75 1117)

@ Constraints:

o ¢t + qe(niyy — Any) 4 pe(mi g — mi) = weli + reng

o ny,y>0and m, ;>0
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An equilibrium process for prices {p:, ¢, w; } is such that

@ (/) entrepreneurs choose /; to maximize y, given k;, and
choose {c¢;, i¢, Key1, Ner1, Mey1} to maximize utility
function subject to constraints

o (ii) workers choose {ci, I}, n},,, m,,,} to maximize utility
function subject to constraints

@ (iii) markets for output, labor, equity and money clear
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Equilibrium Characterization

Labor market equilibrium: (we/w)Y” = K. [(1 — 7)Ac/we]"",
implying

o rp = a;(K,)* !

@ a; and « are derived from A;,v,w and v, and « € (0,1)
Behavior of entrepreneurs with an investing opportunity:

@ g: < 1 — not invest; rather buy equity

@ g; = 1 — indifferent

@ g: > 1 — invest by selling equity up to the constraint
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Equilibrium Characterization

Claim 1 If § and ¢ satisfy (1 — A\)0 + 7Ap > (1 — N)(1 —7),
then around the steady state (A, ¢)
@ (/)The allocation is first best

o (il)g =1
o (iil)pr=0
o (iv)rim g —A

= if liquidity constraint is loose enough, the equity market is
sufficient to achieve the first best and money has no value
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Equilibrium Characterization

Claim 2 If 6§ and ¢ are low enough, in the neighbourhood of
the steady state:

o (i) pr>0

o (i) g:>1

@ (iii) an entrepreneur with an investment opportunity
spends entire money holdings: m; ; =0
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Equilibrium Characterization

In a monetary equilibrium, an investing entrepreneur'’s
constraints become:

C{ + qf”i.ﬂ = rene + [peqe + (1 — ¢t)Q5])\’7t + pemy

where gFf := 1= 6"‘ < 1 is the effective replacement cost of
equity.

Consumption and investment are given by:

o ci=(1—pB){rn+ [¢:qc + (1 — ¢¢)qF] Ane + pemy }

° /i — (re+Ageqe)ne+peme—cl
t 1-0q:
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Equilibrium Characterization

Saving entrepreneur’s consumption is given by

c; = (1= B)(ren: + geAn; + pemy)

Remaining resources are split between m;,; and n;.1, where
the optimal split is determined by an Euler Equation:

wer) = Ee {252 [(1 = m)u(cz) + mu(c)] |
= (1m)Be {20 (e, | +

1A AGe1 e HA1—ber1)afy 4o i
mEe { - “u(clp) }
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Equilibrium Characterization

Linearity of decision rules facilitates aggregation. Aggregate
investment is

(1_9%)/1: =T {6 [(rt + /\¢tQt)Kt + PtM] - (1 - 5)(1 - th)qut}

Goods market clearing requires output net of labor costs to
equal consumption plus investment of entrepreneurs (workers
consume their labor income):

aKy = It—l—{[rt + (1 =7+ 7P)Ag + (1 — ¢t))‘qﬂ - pr}
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Equilibrium Characterization

Aggregate counterpart of pricing equation:

(1-71)E |:(rt+1 + AGey1)/ e — Pr+1/Pt]
"L+ G 1A )Ng iy + peaM

- Per1/pe—[rer1+0rr1Aqer1+(1—dey1 ))‘qﬁ—l]/‘h
U [re1 et AGei1+(1—¢ri1)AGR,  INS,  +peiM

where N7 ; := 01, + ¢, 1 AK;: + (1 — m)AK, is next period
equity of savers.

@ LHS: excess return of equity over money when there will
not be an investment opportunity (liquidity premium of
equity)

@ RHS: larger return of money when there will be an
investment opportunity (limited resaleability of equity)
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Equilibrium Characterization

Steady State: 3 equations in g, p and K.
Claim 3: In the neighbourhood of the steady state monetary
economy,
@ (i) Capital stock is less than in a frictionless economy:
Kip1 < K* <= E(aenKiG +2) > 3

° (”) ]Et( at+1 Kg_11+)‘qt+1) < 1

qt B
a—1
o (iii) Ep(Pi) < (225220

o (iv) Et(at+lK&II+¢t+lch;:l+(17¢)t+1))\qf+1) < Et(%)
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Markov process for ¢, with two states ¢(1 + Ay), ¢(1 — Ay)
and constant probability of switch
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Dynamics

Liquidity Shock under Laissez-Faire
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When low ¢ arrives:
@ equity less valuable: g; falls and p; increases (flight to
liquidity)
@ investment decreases and remains at lower level

@ government can offset effects of fluctuations in ¢; by
printing money and purchasing equity, so investing
entrepreneurs hold a larger amount of liquid money
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