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Abstract

A monetary targeting procedure affected by lagged supply shocks 1s
analyzed in this paper within a linear quadratic foss function framewnrk.
Following the propposition of Stein (1980} we try to develope aslightly dif-
ferent theory of nupreeise monetary annonneenient. where there is no trie
targel. but rather a true expectation. This expectation 1= private for the
central bank. and is contingent on the stream of supply shocks affecting the
output indlation tradeot. While in Stein’s model the CB s always better
off Ly teathfully revealing the target. we conclude that this announceient
does ot bring about gains o terms of a higher or smaller social Toss.
but rather affects the persistence of the inflationary bias. Other resulis
resarding the variances of output and inflation are compared with the re-
cont literature on optimal contracts for centeal hankers (Walsh (1995). and
Persson & Tabelling {1995)).
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1. Introduction.

This paper extends the analysis on the eredibility of Central Bank (CB) mone-
tary policy nnder asyimnetric information suggested by Canzoneri (1985} 10 the
case where there are Jageed effects from the productivity shocks. These lags are
contemmplated asswming that the shocks in the aggregate supply furction follow
a MA(g) process. Two monetary strategies are set: one in which the monetary
anthority knows the true structure of the economy and. in the framework of
our model. can ey to compensate the whole strear of disturbances from the
My process: and the second one in which the strategy is only partial. We will
conelnde that this last case is a source of trade ofl between inflation and output
stability,

In the present paper. the CB has 1o wake a one period ahead forecast of
inflation couditioned on its past information, in order to state the inflation
tareel for the next period. This target strategy does not only affect the in-
Mationary bias bt also the varianee of both inflation and output. Following
Stein {1989} this tareoting procedure allows the CB to communicate the range
within the frae fargof lies in. Stein's proposifion 1 states that the CB s bet-
ter off il i1 could reveal the true target, but if it does will not be believed by
the private sector. However. in onr model the true target is endogenously de-
termined. Rather we prefer 1o talk about a long run inflation most desirable
farged. possibly equal 1o zero. i =7 = 0. The principal assnmption adjacent 1o
this result is the private information of the CB: the M1 of the supply shocks.
wy = S8 = #0005 8y = Lds the private information. and the public
can only know the value of w but geerer the stream of fundamental jnnova-
Gons {2}, I this informational asymmetry holds inflationary bias can he
erased. bt the variability of ontput and inflation can be upward affected.

The recent literature on monetary poliey gates (Walsh (1995}, and Perssou
& Tabelling (1993)) stresses the possibility 1o reduee the inflationary bias by
properly assigning a fincar iflation confract 1o the CBLwhile keeping the sta-
bility of output. This is done by affecting the incentives of the central bankers
in committing with an assigned inflation target. The result is that the optimal
monetary rule can be consistent. The pereerse policymaker hypothe sis sngeested



by Rogeof {19%3) has been challenged since the elimination of the inflationary
biax does not neeessarily canse stabilization costs,

The paper is organized as follows. Part 2 explains the model 10 use. Part 3
s an overview of the elassical results for simple rules and diseretionary policies.
but extending the sitnation 1o the particularity that shocks follow an .1 {q)
process. lu part La targeting procedure is proposed and part 5 is the coneluding

section.

2. The Model.

There are two players in this model. the private and the public sector. The
private sector has to negotiate a wage for period t, and then needs to estimate
the future value of inflation based on the its own information set. The reaction
fnnction of the private sector is represented by an angmented Phillips curve of
the form:

e = olwm — T+ (2.1

where 73 = F{x/f,_1). denotes the conditional (rational) expectation of in-
fation. which is egual to the wage contract stated by the wage setiers. and
conditional on the private sector information set f,_y. 7 is the inflation rate
at time foand gois outpat, oy is o dyvnamic productivity shock that follows a
M ALg) process:

=By sy s o+ L+ H,a,;'yﬁ.‘, =#(L):
ULy =1+ 8L+ 0,07+ + 8 LT (2.2]
e If(/\—([].("‘l] Wi

As it will be seen Jater. this specification is crucial for some of the resnlts
achieved in the paper. provided that the election of the monetary policy pa-
ratneters will be alfected both by current and past productivity shocks?.

On the other hand. it is assmmed that the CB has to minimize, at rime £, a

loss function of the form

L =wk e My, —)° (2.3)
where s the antput tareget. The parameter A is the relative weight that the
covermnent assiens to the output control. In may models the agent contrals
inflation through some monetary aggregate, though here it is assumed that the
control of inflation is direct. The trade-ofl expressed in equation (2.1) suggests
that 1here exist some temptation 1o inflate by the government in order to affect
output Q;]'UWIIL

Assume further that the monetary authority is the only one that can observe
the realization of = at period 10z}, C [ where 1% is the CBs private
information set. The value of u; is revealed at the beginning of time £ 4 1. that
is after monetary poliey for { has heen totally implemented. The private sector

“The uncorditional mean and variance of this process are respectively, Fue = 055 =
N AT with #- = 1,

S



knows .. but not separately {=,_ b2 @ Lo 4w b2, C 1. Following Persson
& Fabellind ( 1990). we propose the next linear monetary strategy contingent on

the present and lagged shocks
W= o4+ opte i+ ot Oy =
= +taoll)s

where o L) = {og + ol + o+ o 1700 Notice that 3, represents the inflation-
ary bias that arises after the iimplementation of the monetary policy. provided

(2.1)

that =, is a white noise process, and 7, = F{w/f-) = 3.

3. The Optimal Monetary Rule and the Discretionary Results.

3.1. Commitment to a Monetary Rule.

I the monetary authority precomits to follow a monetary simple rule at period
f and if the private sector thinks that the temptation to inflate is much smaller
than the steeneth of the connitnent. then expectations (f.0. wage contracts).
can he formed after policy is implemented and targets are publicly announced
by the CB. Hence, implicitly it is assiwmed that the CB s able 10 control expec-
tations formations somehow. The timing is: first the supply shoek 2 is realized.
secotdd the monetary anthority chooses 7, and finally expectations arve set. The

)

The optimal response to this sitnation is defined as the inconsistent Stackelberg

formal problem s

ax {." [(.i, + o (L) A [ (Lysp+8(11L)s = H")

ey

cquilibrinme in which the CBis the leader of the game, The value of he response
parameters from the first order conditions are:

(}/\
i=0.1. 20 By=1

il can either be ont or inside the unit circle depending on the parameters ¢

of the M4 process. Tnserting these values in (2.1) one abtains a M ALY process

for inflation:

/\
T‘r& = _% [:‘,ﬂ + 8T H—z:‘p__g + ...+ H’f:\f—‘{] =
-+ 1=/ .
P (A (3.1)
= 8Ly = -
|+ a%A I + a2A

Since w, @ £,_1.and the public does not know the stream {20, the private
expectation of inflation is & (7;7/,_) = 0. Under commitment the inflationary
bias is zero. Any positive inflation is fully nnexpected by the private sector. The
asvinmetric information stated implies that the private sector bhehaves as though
it seex the supply shock as a stationary white noise process with ag ~ .V (0.a2).
and the CB knowing the trine structure of the stationary process ap ~ WA (g},
where the properly identified and relevauwt supply shocks are {zr- oy rather



than u,. Equation (3.1) is often defined as the optomal monctary rule. since the
inflationary bias is controlled at the target level. Any inflation that arises hellow
or above that value is fuliy nnexpected: 0 = 37, However. though optimal. this
cquilibrinm is not time consistent. since the monetary authority alwayvs has the
femnpration to inflate in order 1o surprise the public. This last sector in turn
fully ineorporates this CB incentive into their rational expectations throngh the
wage contracts.

On the other hand. the solution for eutpit s

o= —— B (L) (3.2}
| + a<A
sinee w, = B (L), 3s stochastic. one cannot say that this policy generates over
or underemplovinent.

3.2. A Fully Discretionary Equilibrium.

Next. the discretionary equilibrivm, Assume now that the monetary author-
ity does not precommit to follow the wonetary rule. Instead. it prefers to
dizeretionally accommodate the sequence of shocks affecting the economy. The
temptation is then estinated higher than the conmmitiment by the public. In this
eovironment. expectations of the wage setiers are formed before the monetary
policy is implemented. Now the timing is: first expectations are sel. second
the realization of 2, s known by the poliey maker whoo thirdly, chooses the
moenetary poliey x. Alike the monetary strategy (2.0). the CB s trying to e
commaodate the whole stream of disturbances fron the 3 process. {2},
The optimal poliey response in this case is defined as a Nash equilibrivo. sinee
bath the OB and 1the wage setters take the reaction of the other as given. The
formal problem is now

max {}' {[.i, Follis )t A (T oLy —a +00L) 5 - k)

<y

Aeain. the poliey parameters from the first order conditions:

irf = I’l/\[\'
- (A
& = — —1;
| - tl"r\
j: (). 1.2....(] H“ =1

The only difference is that the expectations of inflation incorporate a positive
bins as o consequence of the stabilization policy k. J’ff = aAk. People fully
incorporate into their rational expectations the intention of the CB to inflate.
The saboptimal fully discretionary mounetary rule is then '
‘ (A -
T = 0AM - ——— 8 L) (3.3)
| EEETED

Note that the solutions for output are unallected by the type of policy
implemented. in this case the equilibrium output coincides with equation (3.2).
Stabilization poliev is fully ineffective. sinee it does not alter the Tevel of the

real variable considered.



3.3. A Partial Monetary Strategy.

Finally. Tet us consider the case where the CB only compensates a subsequence
ol shocks, {2,V where p < g mavbe due 1o an imperfect knowledge of the

structure of the economy:

o= 3+ Pt + e R + ... pit—p —

3.1
:"jgf-,;(ll)]fr ( )

where (L= (oo + ol + .0+ 2 L0
Usine the same timing as in the earlier diseretionary result. the formal

)

problem becomes as

l;]‘:l}'{]‘,v E(.1,+g(f,);‘,]z+/\[fn(.i,+ VAR A A #1\']2

ey

s This vields the next first order conditions

;’}, = ’ir\!n'

L an
T I+ a2A
{ = (] l '_,l’,‘ H“ = l

The resalt Tor inflation is now equal to

) (A
= a0k - ———

oy ] 4]

More ¢ — +1 oo 2 (g2 2\ 42
where o, = (B L o4 8,07 = and a? = (82,4 #2,, + .+ 82) o2,
On the opposite. this new strategy does have real effects on outpat:

| N a<A
i
1 4+ a2 F 1+ a2 )

Sinee w, and r are randon variables 11 is early to asses whether these real
effects are positive or negative,

However. one interestine concliusion arises in this new environment: there
is o trade off in the variances of inflation and output induced from the partial
monetary strategy, The closer is v towards u,. the smaller the variance of infia-
tion and the higher the one of the nutput. regardiess the value of the parameters
Lo AL While the variance of inflation can be totally redneed the variability of

3

. . ‘ .
ontput can be at most partially acconumodated. (i.e. (T;: € [(1 +afX) Tono;

I
L

o= 0. (A (14 a2 e,

3.4. Welfare Effects.

To see wether these trade-olf offect is optimal. one shonld take a look to the
welfare offects invalved in the strategies:
z\ 9

FLo=ME o —a, (3.7)
[ + a2 A
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t. !,‘, = M (} + /\) + 'l—mﬁ“ {(3.%]

FLD = M- (l + f.‘l,\) + # (nf + nf’,) {(3.49)
[+ nZA !

Clearlv, the commitiment technology stated in (3.1) is the one that vields the

highest wtility to the monetary authority, Ou the contrary. whenever a discre-

tionary regime is considered an added cost arises. £ LY > ]'.'1,{ > F Ly In this

last case. the desutility comes from output destabilization.

4. Forecasting and Targeting Inflation.

Let us now concentrate to the fully diseretionary case. and cousider now tha
the covernment decides 1o assien to the CB a loss function where the target
vielne for inflation s different from zeroo 57 £ 00 In fact. this is due 10 the loss
of reputation when the CB announced a zero target for inflation at period 1.
but there was an inflationary biax equal ta oA A high announcement for the
vareet would bring ahout a higher bias. and very low announcement would naot
he credible by the wage setters, Now, to answer this poliey dilemma. we will
proceed ax though the CB used the result for inflation stated in the M4 (3.3)
to foreeast inflation. The best linear projection of (3.3} s the optimal foreeast

ol inflation:

It:l! = I €7f+1 Hff—z};':(l] - iH»I/f =
“A _ (1.1
= Al — 74(()]:"»;(;-_15-,»_1 +...+H.f;"p,.f+]J

Heneeo the conditional expectation of inflation for period £ 41 is egqual 10 the
inflationary bias £ a stream of indamental innovations {:‘f,,}f;l,. Suppuse
that this expression is used to state the inflation target at period 1+ 1. 77, .
hut ax we have previously sngeested, the OB keeps a part of 1he information

and reveals o tareet of the form

oA

1 + fl"‘/‘\

7;_“ :n'},+‘| — (H|f¢+ﬁ-_g:’ﬁ—l *.‘.+H.;:‘;_,'.+1) {IZJ

At titme P4 | the public knows the agoreoate value of the shock u, and percelves
D P} haed ,

an intention like w7, but does not know the separate values of the strean
a1 . . Lo
{:‘~,;}',’:(,. JJ,H 15 A |m|1('_\' parameter: Qb oIs the part of the announcement

controlled by the OB Note that the unconditional expectation of (1.1} is equal

1o zero, Now the objective function (2.3) must be reformuolated as
i, - NN 2 0
l,;+| = [T;+1*T_,+l] +/\i_f/¢+|*!y') (1.3}

where the aptimal target 1= not necessarily 77 = 0 as before.
The CB sets a fully monetary strategy sitmilar 1o {2.1) of the form

Tepr = e T o (L) 5 {1

where o (L) = len+ o Lo~ o4 e L7



To salve the problem. the timing in this case s just the same as in the
discretionary alzorithm. and one may follow similar steps to find the fivst order
conditions. The formal problem becones as

2

ety B !_(-7r+1 Foetlysp -7+
+/\ [H (."5+| + ‘,‘(l’_){,‘.‘L] - 7;+|) ‘L H[L]:}_}[ - }:']2

Tax

o
'F
N
with the first order conditinns equal to

.f,+| = by 4+ Al

el (A
f’” - l —'r—ll'g/\\
el | — A
o 1+ ah

P= 12— |

Cloarlv. i the annonncement is indexed with the inflationary bias of the previons
period. that is by = —aXe, then expected inflation is set at the target level
of the previous period, =7 = 0. Sinee. the public only has perceived an indexed
tareet 77, . cannot know the true intention of the CBUIT we praceed forward
with this mechanism. then we will see how the discretionary regime always
require the emplovinent of Jics when stating the target. This is a source of
secretist. since the real intention is never revealed to the private sector, similar
to the result of Stein (19801, As Goodfriend (1986) has suggested secretism i
then needed in order 1o avoid commitments for the CB: The FOMO reluetane
fo publicize ils systematic policy procedire is understandable. Publicity wonld
rodiiec the cost of boeoming inforveed and thercby inercase the intensity of debute
aboit policy. The FOMC would be more unconfortable because if woidd be Toss
costly Jor the public to cheek outeames against intentions. {Goodfriend. 1936
P2

On the other hand. note that the set of policy parameters o's has been
altered. unlike the recent result sngeested in the work of Walsh (1995) where
the control of the inflationary does not canse stabilizations costs. While 1he

optimal target conditional an the private expectations is

I’l/\\

T = —aM - ———
-l “ | 4+ a2

(BLY— 1)z (-1.0)

The result for tnflation is now

(l—aMi#(L)—1 .
:-‘+l = ;',+| l]‘ll

I+ a2 )

Nl the ouwtput eguilibrium is

{l+a)f(l)—n
l+fl2/‘\

g1 = BN (-1.7)

Henee, this strateey aflects both the mean levels and the variances of output
N
and inflation.



Finally, in arder to analyvze the optimaiity of this targeting strategy we see
that the expected value function is

(1.%)

o : A LA+,
gl g2 Iy L 2 2 _
L, =M (l + 0 ,\> e ”._)/\rr + oy (o‘} %)
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and hence, compared with (3.8) and (3.9 it is difticult to assert whether the
new stradegy represents a hetter optimurn,

In the envirowment developed here one cannot 1alk about the frue intention
of the CB. Rather the CB muost not confuse its desire with the reality.and the
onlv thing that can dois 1o set a target that contains imprecise information of
the true crpeetation. The CBowould not be better off by revealing the truth.
siwee i he target is set with b0, = o X the inflationary bias wonld become
the double of this gquantity, 20Ak. and doing so the result would just be like
(1.8). Therefore. although there is no gain nor loss. by revealing the truth there
arises a positive inflationary bias. This is similar. hut guite different. to Stein’s
PLOSO) resnlt.

5. Conclusions.

[n most of the monetary policy eames models appeared since the works of
Kydland & Prescort (19773, and Barro & Gordon (195371t s common to assume
that innovations Tollow a white noise process, Onee the innovation is realized.
the monetary anthority has to accommodate it. The CB only takes care about
the tmediate enrrent shock, but mavhe these shocks affecting the system are
Iighlv or at Teast slightly persistent. This assumption has been changed in this
paper in order to show how the variances of the variables.inflation and outpur.
arve affected by the policy parameters,

A one period ahead forecasting is a reference to fix the target for indlation.
but not the hest one. The variance of inflation may vary both by the degree of
independence or by the capability of the CB 1o accommodate past shocks. The
alteration of the white noise assumption allows to give a reasonable explanation
of the volatility of the inflation and emplovinent rates as a consequence of direct
decisions and independence of the CB. Of course. one should recoguize that
these results are doe 1o the ad hoe assmmption on the W process,

fn Stein's (19%9) model there is an exogenons drae monedary fargel. In
our game this concept has been substinned to that of frue crpoctabion. that
allows 1the CB 1o set a monetary target for the next period. Tn fact. only
two periods have been constdered and our interest has been bevond of finding a
possible monetary general pattern if this targeting procedure is to be held in the
future, Walsh™s (1993 normative model shows us that monetary stahility can
be attained without social stabilization costs by properly assigning an optinual
inflation contract 1o the central hanker. tlat is. by directly affecting the wiility
function of the sovernor of the CB. Recently direet targeting of inflation are
being experienced in a few conntries (UK. Canada, Sweden, Finland. and. of
corrse. New Zealand), and vet it is soon to evaluate the fors and againsts of

this type of policies. althongh their apparent suceesses. Mainly. we have heen



concerned in giving a positive explanation of the different time variability of

ontput and inflation in the last 23 vears where these direct targeting of inflation

policies have not been emploved.
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