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Aims:

Develop model of a "monetary economy”

— I.e. where money is essential for the
smooth running of the economy

Subject economy to productivity and liquidity
shocks

Examine role of (unconventional) monetary
policy
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¢ = fraction of asset that can be resold at each date

(cf “peeling an onion”)



Model

discrete time: t=0, 1, 2, ...

at each date t: homogeneous output, Y,
capital, K,

fiat money, M,

agents, measure 1, utility

E, Zt 3*"log c <1
S:

of consumption path {c, C,q, Ci.s, ---}



all agents use their capital to produce goods:

start of date t

k, capital

end of date t

r.k, goods

Ak, capital

individually constant returns, but
decreasing returns in aggregate:
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only a fraction = < 1 of agents can use goods to
produce new capital:

start of date t end of date t

i, goods » |, new capital

(new capital produces goods only from t+1 on)

these investment opportunities are 1.i.d.,
across agents, through time

agents cannot insure against the arrival of an
iInvestment opportunity



capital is specific to the agent who produces i,
but he can mortgage future returns by issuing
equity:

one unit of equity issued at date t promises

2
Mis1, Altapy ANTs, -

Borrowing constraint:

an investing agent can mortgage at most 0 of
future returns from his new capital production



think of unmortgaged capital as “inside equity”
Resaleability constraint:

at each date t, an agent can resell at most ¢, of
his (inside or outside) equity holdings

borrowing and resaleability constraints
= “liquidity constraints”

NB there is a subscript t on both

a, (productivity shock) and ¢, (liquidity shock)



balance sheet at end of date t

assets lilabilities

capital stock own equity issued

others’ equity purchased| net worth

money m,, .

let n.,, = capital stock — own equity issued
+ others’ equity purchased

Inside equity + outside equity



let q, = price of equity

p; = price of money  (upside down!)

flow-of-funds constraint:

C; + iy + Qu(Nyq — 1) + piMy,

= (gt Agyny + pm,

liquidity constraint:

IV

1-0)i, + (1—o)An,

Ny (
Mg = 0



government

at date t, government chooses its :
G, within-period net spending/transfers
N{., end-of-period holding of private equity
M., end-of-period money supply

subject to flow-of-funds constraint

G; + qNgq —ANY) = Ny + p(Mi.s — M)
and resaleabillity constraint
Niv = (1= d)AN?



private economy tries to funnel funds from
agents who do not have an investment
opportunity (“savers”) into the hands of agents

who do (“investors™):

~
~~————_

equity
(old & new)

think of this as a “liquidity-in-advance” model



for the moment, ignore government

(set G, = N{=0and M, = M)

Proposition (steady-state: a, = a, o, = ¢)

second-best first-best

(q>1) (q=1)
e e N

(B=2)(1-m) (1-X2)(1-m) T=X+7N

| |‘”"“”‘”“““““““““‘1 I >
1 —
] (1-X)8
monetary money not used
equilibrium (p=0)

(p>0)



g, must lie below 1/6  °." for an INVESTOR (he):

available funds — consumption

investment I, = (1 6q)
o t
™~~~

required downpayment
per unit of investment

available funds = [r, + go\]n, + pm,

consumption ¢, = (1 —-) x his net worth

/
[r + Qo + Sy(1 — P)AIN, + pim,

his shadow price — 1T eqt < 1
of illiquid equity 1-06




SAVER (she): consumption ¢, = (1 —3)net worth
her net worth = [r, + quo\ + Q1 — ¢)XIny + pm,

her shadow price — market price
of illiquid equity of equity

her portfolio choice:

Meq qt+1d)t+1>\ + qt+1(’I B ¢t+1)>\ _ P+
(1 - m)E, Sf Pt

Ci+q | she is still a saver at t+1

Pt+1 Fioq T Qe PraqN  Spaq(T = Opeq)N

nE{ Pt of

C+1 | sShe becomes an investor at t+1




these date t behavioural equations are all linear
iIn n, and m,

= aggregation is easy; we do not need to keep

track of the evolution of the distribution of
agents’ individual asset holdings

= relevant state variables: K, (endogenous)

a,, o, (exogenous)



IS equation:

_ savers mvestors

N/

(1 — 3) x Net Worths

7 X Available Funds

Cinvestors
t

(1-0q)



LM equation:

Meq qt+1d)t+1>\ + qt+1(’I B d)t+1)>\ _ Pt+1
(1 - m)E, Sf Pt

savers
Cies

pt+1 I’t+1 T qt+1d>t+1>\ + St+1(1 R d>t+1)>\

rE, Pt Sk

investors
Ct+1




E.r.g+ X > 1/3 (K, less than first-best)

return on capital time preference

r.t+1 T qt+1d>t+1>\ T qt+1(’I _ ¢t+1)>\

>
E, Oy
return on equity if still a saver at t+1
Pt+1
>
E, o

return on money

S Et r.t+1 T qt+1¢t+1>\(; St+1(1 _ ¢t+1)>\

return on equity if become an investor at t+1




rate of return
A

capital

capital

money

high liquidity low liquidity






