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Abstract

that systematic monetary policy is ineffective
E¥ = the basic rational expectations macroeconomic

e ':' ‘op an implicit normalization that puts the natural
L " at the classical full employment point which

or, requires irrational workers. A more self-

a defines 1" in terms of the condition that

theory: fully anticipated monetary policy can, and fully

icipated demand changes must, affect output and employment.
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‘Basic Barional Expectations Macroeconomic Model

José Encarnacidn, Jr.

I Inr.rudﬁm: ion

ugion of the rational expectatioms (r.e.) literature,

poetary policy is intffect:i.va,y

is now known to be not
from the simple specifications of what might be called
model., If one allows for monlinearities (Shiller

waal&]ii

i ' {1984)), stochastic parameters (Dickinson, Driscoll and Ford

4
s e

_,,_ int ftﬂpﬂ.ral. substitution effects with overlapping generations

srisd: (1981)), or nonnormal distributions of shift variables (Orami (1985)),

- 5:

y ineffecriveness result need no longer hold, However it still seems to
wid in the basic model. In this paper we will take a closer look at. its
ci and argue that-'a coherent interpretation of  the wmodel leads toa

conclusion.
II. The Basic Model

Lucas (1973), Taylor (1985), and Attfield, Demery and Duck (1985) have
formulated slightly different versions of a bhasic r.e. model. Following

Taylor mostly, it mighct be stated as follows.

Assume identical firms and only one good, but let there be N separate
markste each with the same number of firme. Because of informatiom lags the
current price ?:i. in market i (i = I, ...; N} is not known elsewhere during
the current period. For convenience we will write x = log X if X is a
variable but we will also refer to x as the variable itself. Accordingly

we will say that pi-lngi*i is the price in the ith market and -p-Epiﬂi




/2

1z the average price, short for the logarithm of the geometric mesn

/8
Py wuv By N

Let the supply function in the ith market be given by
& n
¥i =¥ +e(p. - E.p) (1)

whire :.I'n iz the "patural" or nommal level of output, ¢ iz a '‘pasitive
constant, and E_p -.E{p]pi} is the expectation of p given p;- Suppliers
are interested in knowing p, which is taken as'a cost j;vnrnr:-u:j.ng"r but -they can
only have E{p}pi}. The actual p. is derermined by (1) ‘and the demand: (

Fun:tiungf
4.2 ¥yt +a fm=-p.}+ 4 {1}.-
¥s By i : 3

where ﬁi is a random wariable whose expected value ‘Eﬁi- =y v i normal
demand net of real balance effects expressed through @ alm '—_pi-} o Tl R

positive constant, and the Exdpenous money stock m is stochastic, ‘Putting

= d
:i"i‘]i'i:-
-1 n
= K -
P; {a + &) {v_n,r. ¥ -I-::.Eip-l-am-l*nsi}. . (32}

Now suppose that from past observations ir can be assumed ‘that Py amd
p are jointly normally distributed, Pyl =p * = with s “random: and
Ee =0 so Ep. =Ep=p, and cov(p, €)= 0. It follows that

-

Env{pi, p) = ﬁi, and the standard formula

ct.:wﬁ'p.i: Pl
E{plpi} ~Bpot o (p; - Ep.)
1
then gives
Ep=3+0(p. - P : ' i
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be wricten as

+ uil assuming Var €, = -.13_ for all i. Eguation (1) can

¥y {P'i - B (5)

vy =c(l - b). Substituting (4) into (3) ome gets

p; = {a #ﬁ_ﬂ’-‘ - v + yp + am + 6, (6)

previous assumption that P, =P e taking

..::'5:;5-. = 0.

g

e market or in the aggregate be denoted by ?ff

¥* = 33, (5) and @) give

N
®
"
(8")

(9)

(10)

P E
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Y-y =¥ (p -p)
=y [3_1 (¥ = ¥ +m-ﬁ].

w2y (a1 T (w= Sy, - (11)

According to (11}, y = yn if m= i, and only an unexpected difference

®m - m can make output v differ from yp. This much is certainly correct inm
the model. However, more comclusions have been drawn that are strikisg and
.:untruve.rsial.i‘; The claim that a fully anticipated change in monetary policy
that changes @ will have no effect on output is correct only if, in (11),

yn is invariant with respect to changes in m. The stronger claim that "enly
random changes in aggregate demand can affect rhe level af teal output;
predictzble; systematic :hanggé.in dggregate demand will affect prices but not
output" 3/ is corrvectoaly if yn is invariamt with respect to changes in y#*
so that in (9) and (10}, an increase in y* merely increases p and p

without affecting y" and y.

It is gquite clear that the supply function iz crucial. Ies epecification

and the n:tﬂrai rate yn deserve a cloze look.
ITI. The Supply Fumetion

To get at a rationale for equation (1), suppose first the case where there
is no uncertaincy about costs. With only one good in the economy, let W be
the money wage and labor L; the only variable input in market i. Since the

: = .

model of Section II takes the average price as a cosr proxy, (1) ecan be written as

;=" 4 e (p; - w. (12)

=

If the firm maximizes profir P;?i - HLi subject to a production function
?i = I{Li] with the usual properties ?'{Li} = 0 and T"(Li} < 0, it is

necessary thar T'(Li} = HfPi. Consider the normalization

YL} =1 ac ¥ = 1%, (13)
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2 "ﬁ = w, che optimal output 3; = ?n, and if
! T_'-Eﬁ,-'- normal level YO in conformity with (12).

=4

mCETL inty case, suppose now that W is a random
ri{ﬂ}. and write W = 'I;HE{H] dW for the

If the firn maximizes expected profit

e |

M

o (8 1) - ) 50

. =P ¥(L) - W L;
i * ]
et = 3 2 i
Sing patagraph can be repeated word for word, W and w = log W

T ksl

v

Bcing W and v respectively. Taking expected profit maximization as
_' =T i'13.'i thus provides a rationale for (5), reading p there as a
- 3 = . .
g o7 F i
I¥. The NHormal Lewvel of Output
o) i il
| 1  Omitting subscripts henceforth to speak of the represeatative firm or
economy as a whole, and denoting the normal employment lewel by LV, (13)
implies Y'(L") = 1. To determine Y it therefore suffices to define L7,
‘The "new classical" literacure does this by the condition that the labor

market slears,

“TroBig sl theeuredshedled L | da e locas of points satisfying
YL = W/P;: i.e. Eiven W and P, employment of

12 - £ a8 R 6 15
workers maximizes expected profit, provided of course that their output does
get. sold at the price . B. 1? is the labor supply curve. Suppose Y'(L) =1

at L = 1.1:. wherse Lt:' is the classical full employment level given by
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oy =L, which makes Lf.: the normal level of employment , (ﬂfﬂ*}c =1 the

-normal- (expected) wage, and Y{L{:} the normal rate of output, This
normalization aF L'L‘. has r:he. curir.tms comsequence, however, r.hnt‘:i__f ackual
employment : L is greater tf.l-‘m.'l f:LE_.__and the economy is on the I,_d__cu:-.re as
required by (M}-—th_e -e.v..:unnm:.r is_ 52y at V——one ig fm_:ud to say thar workers
have been fooled into supplying labor in excess of L{: 2r a less than ascmal
wige. Since raticnal workers know from the shape of the _Ii.Iﬂ curve that

L > L{_ would be hired only if f;'fP < 1, surely'_- they would not supply any
Lonof o, Even at the level of a particular marker i or of an :.nd.w:.d-..ml

C
firm, ratimal workers would know thar ﬂnpl-n}'lll!nt greater l:h-.n noermal wuld

e

be offered only if pi P (zes (5)), which mesns so expected wage 1nwer than

thar ".'E;gui:"ed: to supply the normal amount of labor.

Algo, if L = L, =0 the economy is say ar U, one is forced to explain
the existing unémployment as tl-m result of valtmte_rr dﬂimmu Lo =search fnr
higher paying jobs. But it is obvious from the. LY  carve that L <L only
if EIF * 1, which means that the expected wage is in fact already ‘higher & -
thaw normal., Since the unemployed would be willing to work for less rhan th&
current expected wege, there ig si=ply no rationale for searsh activicics ig |
these conditionsz, and we conclude thar the usuz] interpretation thap makes
I'[: the normal Emplﬂ}fl_ne:lt level iz incompatible with ratiEnnl h&ha\rif.'r_r ot the

part of workers,
V. An Alternative Interprectarion

There is a different way of defining L™ which is more delf-censistent,:
Taking. W. and. the expected money sztock M- as exogenous, let other imstared

demand pParameters be given. Supposing that the employment lavel is .-Ld, thea’
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Bl gnd the realized money stock is M, there would be a
: pd for cutput. Let
-1 - '

of labor nesded to produce that output, and if M =® in (15),

i* = ne?, Ge, fe). . (15%)

In Fig. 1 the depicred ik curve is che locus of points {-f-k. W)

determined by {14) and (55‘} &/

Congider the normalization Y'(L) =1 af L = LK which is defined by
d I"'-k = ML 4 . ~ ’ .
L =L . This makes LK the normal level of employment, W.."‘P} = ] the
normal 'Iu,ga, and ‘1'“ = ‘I{LK} the normal output rate. Observing from (14) and

-.---|-

H:’:}ﬂ:ﬂ: zn -ntuflea. s
St Llw - 3

;,ﬁpr;m:u and I = £(R/P) : Se)

and 1" = £0I/E) (16"

Md. therefor meguired by the W proxy role of P.

L .LE would be fortuitous and I.E S 1.
ﬁ:iutﬁu if M =# and the economy were
i would be unsold at chat price level—

The 3 be realized obtains from (14) and
(15) by putcd ﬁ: a larger real balance effect
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heace an L curve to the right of the ‘i'._k curve, en M larger than
expected implies higher than normal F, L and Y in consonance with the
modal of Sectiom II. More interesting, firms are profit um:.:mg, the out-
put produced is exactly the amount demanded ar thg going price so the goods
market clears, and ;:hezefnra although unemployed workers may wane emplovment at

the prevailing wage, there would be no reagon for firms to hire a larger work

forca.

Since I s defined in 'this section depends on the exogenous i - and
W, the 17 lavel depsnds on ticse parameters. If policy revisions indice
equal proportionate increases in ﬂ, W ana B, evidently (from (15']] Iin
would be quite mchinﬁd. Howewer, although it could be argusd that :.hnn@u
in H ‘should-produce sequiproportionate changes in P--this is mlﬂry in
themdnlafﬂnntmnmarderfur y* and y° mrm.m:hem {ua
(7°) and {B'}}-—-:h:n is no reason why the same nlat:i.pmhip i:hnu.l.d 1hr.~1d ’
between H and @. Even accepting that #'/B" w ii/B Gericing &, $' ‘ana
@ for the new values), one may have §7/8* < W/E in which case, looking,
at (16"), the new :."‘ must be larger than the pmiaus 2 T]ﬁ.'l- happens
if the net result of the changes in the parameters is a rightward i:lufl: of
the ¥ curve, which mesns a new normalizarion Y'(ID 'Y= ] lpprbprint# to .
the new parameters. Th‘:u.u'ﬁei:tim I, ¥ dis not Snverisac with respect
to changes in @, and therefore the monetary policy m:}ﬂzm Lanm
mﬂlmﬂﬂdﬂﬂ not hold.

=

.It is also clear that even with the same B ‘and @, dungum other
umstated dmd parameters (which determine the position of the 3‘.. cutve)
will lffll:t the L" level. In brief, as should be expected, demand factors
wuSt have an effect on the normal rate of employment and output.




¥

VIi.

Conclusion

. the basic r.e. model implicitly involves a

i sn expected profit maximizarion assumprion, but a

. &t the normal level of employment L% yields the model.
2 puts L° at the classical full employment lewel;
,I:_‘, =ni H implications contrary to -rntimﬂ behavior on the part of
'*“ g -ﬁu;pia;mua to define I 4in terma of the bmd.:.tiun that the
ot produced meets demand ar the going price. In this altérnative view, :
s firms hire only that number of workers whose output can be sold, and
¥ maximize mt:;-d profit doing so. In unnt.r.lat tn l:lm :mlwnmn: drasm
i the r.e. literature, the results are closer to umrd E:mum theory:

fully anticipated mometary policy can, and fully anticipated demand changes
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Notes
1. The "most famous proposition advanced by the rarional axpectations
school [is] that with regard to monetary policy, only unexpected changes in

che stock of money affect the level of output” (Dormbusch and Fischer {1984) ,

p. 567).

2. "The [averag;ﬁ} price level should be an ind.l.catpr of the firm's

:l.nput cn:tn" (Tuy’lnr {1935}, p. 397).
3+ See Arcfield, Demery and Duck (1985), p. 53.

4. See e.g. Buiter (1980).
3. Atrtfield, Demery and Duck (1985), p. &3.

6. Except for W in place of W, Fig. 1 is gimilar to Fig. IV in

Edwards (1959).
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