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Motivation:

» Asset Prices) faorrowing and debt stock are closelg related in an

economy.
* We obser\/e that asset Prices aic corrc—:latecl to money supplg.

* Asset Prices and general Price level do not follow the same Path

which requires a dual Price system, general Price level and asset

Prices.
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Existin g | iterature

< E‘ggertsson and Krugman (2012) blame the representative agent model for

not accounting for the role of debt in New Keynesian models. Theg divide

agents into borrowers and lenders. We think it is not necessary.

= Palivos, Wang, and Zhang (199%) use a moditfied cash in advance (CIA)
model to show higl%moneg»-—growth equilibrium implg lower welfare and

|ow~money~growth equilibrium impiy higher welfare.

= Salger (1991) analgzes the timing of the markets and how it influences the

characteristics oF real balances.
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Model

* A rePrescntative agent model
+ A modified Cash-in Advance (CIA) model.

* Ina CJA mocleL “money” is in the form of cash onlg) where in our model bank

ClCPOSitS arc moneg as WC”

. Consequentlg) more borrowing (loans) imPlies more money in the economy. Dy is the
debt stock of an agentattimet, D, 1s Periocl borrowing (or saving it negative) at
Periocl LD =D+ D . n real terms:

1
* 4= (dts—l +d,_y)

l +x,




Assets

Households have the opportunitg to build up wea th in the form of assets which have no

returns other than their nominal appreciation, or depreciation. A; is the nominal value of

an agent’s asset stock at Pc—:riocl t, A, is how much assets is Purchased at Period L.

TI’!C nomina! value of assets is determined from the quantitg of assets Purcl’lasecl bﬂ
multiplging the quanti’cg of assets (g,) 139 the general Price level (P and the asset Price
level (P),A,=PPg &Af=PPg’

In quantitg, q; = ¢q,_; +q;_; where ¢ is Periocl asset clel:)reciation and in real terms
g =(l+a)da’ +a )where PIP, =14 7% a=AIP,a’ =ASlP,

Asset supplg s constant at “s” every Periocl. Therefore, asset market ec]uilibrium

condition is a, = s, demand equals suPPlg
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The Budget Constraint

Le + Et{Pt+1}Et{f)t+l}th+1 +i4D, S Py, +Fa, + Ptﬁt¢%s + D,

Households have a constant stream of real income, Vs Theg can borrow funds, D,

(saving tD, <0). Theﬂ receive an extra income of 7, from Production of new assets

every Period.

Householcls Pay thé interest cost on their clebt 5toc|< but theg carry the balance to the

next Periocl, unless theg are saving (a negative D))

ouseholds decide how many assets to Purchase that determines their asset stock. The

choice variable, a,, 1S 1n real terms.

For solving our model we will assume naive expectations, E{P,,} =P, and Er{ﬁrﬂ} = Pt




Monetary Policg, Assets

» The central bank determines the interest rate i, that aHects the

debt burden in households’ buclget. Higher interest rate means
less money to spend on consumption and assets, low interest

rate means more money to spencl on Corlsuml:)tiorl ancl assets.

- Although assets do not have a return, their signhqcance will be

a”owing agents to borrow more, which will be explainecl later.
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Constraint on Purchases

Similar to a CIA rroclel, money 1s requirecl to Purchase consumPtion goocls

and assets. But the definition of money s extended to include money

{

created bg bank loans. We use the Fo”owing “moneg—-imaclvaﬂce” constraint:

tleta)= D,

As People borrow more, D! increases which allows for more Purchases. As

People save more, D; decreases which restricts People’s Purchases.

For the sake of simplicitg we ignorecl government Printed money
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Timing of the Markets

o Unlike a TIA moclelj how much money to hold is not a choice
variable in this model. It is accumulated debt accrued from Prior

borrowing decisions.
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OPti mization

» Maximize the L agranglan w.r.t. ¢, a, d,. Part of the function is as follows:

1
Wel+ 4, 1y, o0 +2.+d ~ ¢~ ot 31
I+ 7

1dS

t+1
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Fudd, — ¢, —d)

+/’tt+lﬂ( ] Ct+1 = at+1)
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| ambda and Euler Equation

e u'(c,)
L e o
pop(l + 7, 4)
* Euler eqn: ) o LT R +—ﬁu,(ct+1) =0

ppl +r) o¢(+7m,) 1+m, 1 + my g
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Market dearing

» To close the money market, we have a borrowing imit: d, = a’ — d°

s The borrowing limit is the net worth of households, the difference between

their asset stock and debt stock. We assume that banks If:rxolJ as Iong as

net worth is positive. More debt than assets implg a negative d,, savings!

» Asset market eq-m condition: a, = s, where a, is asset demand, s, is asset

supplu. s, is exogenous. a. is determined in the model. Asset prices make
Fp by = y & =

sure that demand equals supplg
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Dgnamics

o Atthe Poeginning of the Periocl, households learn about their

endowments, y,, asset supplg, s, interest rate, I,

o Then thcg decide how much to faorrow, d,, how much assets to

clemanclj a,, and how much to consume, ¢,.

< Def:)t and asset stoc|< ﬂow equations determine the s’toc|<

variables. The money market and asset market clearing equations,

the Euler equation and the two constraints close the model

: 0 i SRS SRR TR A G e ; e g S T ey R g~ - ERRRERITTP- ik S
e o L T A T R e e . SN A ———

1%



Steaclg States

TR e —

o These equations Procluce the
Fo”owing two equations that

determine the general Price inﬂation)

7, and asset price inflation, 7,

o 1l+7=001+1D-p¢d1 +7)

£ (1 +m)(y+s)

7 sl+i—n)+ (1l +n)y+5)
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Results

D 4

= —@)a’ > 0 as |ong as real value of asset stock is

1+ 7
clecreasing, ol +n7) <1

o We assumed asset stock, a®, has a steacly state too. This
requires buging assets to keep asset stock 5tead9 when assets

are losing value.

15
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Resultsj Monetary Policg

~/

or
= . > 0 when o(l+7) <1, as |ong as there is a demand for
I
assets, a > 0, an expansionarg monetary Policg lowers steaclg

state asset Price inflation.

orn

i 6_ > 0, rcgarc“ess of asset demand) an expansior\ary monetarg
l
Policg lowers steaclg state general Price inflation too.
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Results) Debt

o Inthe 5Pecial caseof s =0,

s =

i (L bi—nP
expansionarg monetarg Policg will increase money stock in the

< O whichis an expectecl result, an

economg.
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Balance Sheet Recessions

o Forthe special cases =0 and for the general case < 0. Through

d = rd® this implies a negative borrowing) or saving for households.

+» Borrowers save as much as the cligerence fjetween the value O{:

their assets and clebt, d = a* — d*. This is similar to what happened
N JaPan and US after the co”apse of their housing markets.

o Albtera co”apse IN asset Prices, debt stock exceeded asset stock

which forced households to save.
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Conclusion

° A&&inga second Pricc—: system to a model where money s needed to
Purclﬂase not onlg goocls, but assets too is necessary to analyze the effects

of monetary Policg on imqatiom and asset Price inflation.

o A sudden clroP N asset Prices induces households to save rather than

bO FTOW.,

o A low interest rate Policg s intended to increase asset Prices. But as long as
the real value of asset stock is steacly, this will lead to negative inflation rates

and household saving instead of borrowing, as it is the case for JaPaﬂ.
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Further Research

» This model assumes debt stock and asset stock are steaclg)
d’ = d’ ¥Ytand a’ = a’ ¥t, whichis a signiﬁcant restriction on the

moclel.

X8 Analgzing the clgnamics of the model rather than the steacig

state of the model is necessary.

202
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