3. Impact of Monetary Shocks in
Forward-Looking Models
-- Closed Economy

John B. Taylor, May 1, 2013



Start with Simple Demand for Money Equation

Irving Fisher's Quantity Equation:

“Fisher’s equation plays the same foundation-stone role in
monetary theory that Einstein’s E = mc? does in physics”

» Friedman Money Mischief (p. 39)
Keynes’ liquidity preference idea

M = Ml + IVIE = L1(Y> ;2 LZ(T’)T'

Many microeconomic theories:
« Speculative, inventory, portfolio theory,
cash in advance, money in utility function,
overlapping generations models

California

MV = PY

This is scanned
from the
General Theory

« Medium of exchange, unit of account, store of value
We will use “Cagan Model” (15t used for hyperinflations)

m; — p; = Ay, — Bi;

m, p and y measured in logs
(so semi log from)



Make 3 simplifying assumptions to get “economy-wide” model:
Take y, as given (=0), take r; = i,— (E;p;.; — p,) @s given (=0), RE

m; — pr = —B(Eipre1 — o)

And rewrite it in generic form

>0

Vi = CEE;J-‘HI + o,

‘x,
U = Z 0ie—

=0

a=B/(1+pB)and é = 1/(1 + B)

v, = ppand u, = my



General stochastic process for shocks:

W = Z biei—i: where g is a
=0 serially uncorrelated random variable
with zero mean.

With alternative special cases: .
Purely temporary: @y = 1 and 6; = 0 for : > 0

Persistent: g, = p’

Anticipated: g, = 0, 6; = 1, 6, = 0 for 7 > 1

...and ways to do “thought experiments”



Method of undetermined coefficients

If you substitute this general form for the solution
Vi —

Yi€i—i-

into the model and you will get the following
deterministic difference equation (see slide 14

for the derivation)

Vi = ay;+1 + 00, i =0,1,2,....

which then can be solved for different assumptions
about the nature of the shocks, as shown on the

next few slides...



Temporary and Unantlc:lpated
6p = 1 and 6, = 0 f(n 1 >0

Yo=0Qy +0

V1 =Y,

Vo =AY

VO s

Too few equations. To get another equation we rule out explosive
solutions. Recallthat o = (£ /(1+ ) <1, so that

7., =1/ a)y, for=1,2,3,..isunstable.

To prevent explosion must have y, =0, and thusy, =0forall s >1.
and y, =0 = (1/1+ ).

Thus p, = g, I1s the "solution"for the price level when m, = ¢,
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Unanticipated, slow phase-out 0, = Pi

Set 8 = p' giving
yin=Wa)y,-op'la
Vi=V Vi

must have . =/ a)y = ¥y =0= " =0foralli
now guess a form for " = hb'
Thenb=pandhp'™ =1/ a)hp' - %'l a
sothath=¢6/(1-ap)
1
. 5p ) mp i o
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Temporary but anticipated: 6,=0,...6,,=0,6, =16, =0,...
v.=ay, ., fori=0,1,2,... k-1,

V1 =Ala)y, —olafori=K,
Vin =0 a)y, fori=k+1,k+2,...
= Y =0

=¥, =0

Vi =00

Vo =0Q°0

2 :akgz(ij (i)
1+ 48 ) \1+ [
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Note two different ways the
same mathematics I1s used

* To find a stochastic process for the
endogenous variable y,in terms of the
stochastic process &

— Or for p, in terms of the money supply process
or “policy rule”
* To find a path for the endogenous
variables for various “thought experiments”
about exogenous variables.

— What happens to the price level under
different assumptions about money supply?



Model:

G =i 4 Derivation the of
U =008 + O 0.8 * equation on slide 5

where E¢, =0,E¢’ =0, Ec,e, =0fort#s

and where £, is the conditional expectations operator based on
information through period t. That is, expectations are assumed to b
"rational expectations."

We want to solve the model, or in other words find a stochastic
process for y, which satisfies the model. We use the method of
undetermined coefficients which leads to a deterministic difference
equation which can then be solved by standard methods.

The solution will have the following linear from :
Y. =70& T 16T 726, T

To find E, v, ,we lead the above equation by one period and take

conditional expectations:

You =YoEy + 16, + 726, +--

EY..=rE8 . ¥rEL +y,EE  +..

=7,€, +7,€,, +... (because & has zero mean andis uncorrelated).
Substitution into the modelgives :

Yoy + 116y + Y260z +o = ()16, + 726, +...) + 0,6, + 6,8, + 0,6, ,
Equatings coefficients gives

7, =ay, + 6, (coeffients on g,)

7, =ay, +6, (coeffientson e, ;)

7.=ay..,+06. (coeffientsone,_,)
which is the deterministic difference equation we solved in class. (Slide 5)



