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Asymnetri c Information and

the Role of Fed Watchinq

by

Nathan Bal ke

and

Joseph H. Hasl ag

The current inst i tut ional amangement pernits the Federal Reserve to

delay releasing direct ives adopted at Federal 0pen l ' larket Committee

meetings. The direct ive instructs the trading desk how to conduct open

mdrket operations during the intermeeting period by indicating the desired

rrdegree of pressure on reserve posit ions." Since the public is not privy ro

these instruct ions, deferr ing the announcement of the djrect ive amounts to

dif ferentiat ing between the information sets of the monetary authority and

the  pub l ic .  Po l i cymakers  have a l l  the  in fo rmat ion  the  pub l ic  has ,  p lus  some

private information. Indeed, central bank secrecy is designed to naintain

information asymmetry.

Kydiand and Prescott (1977) and later Baro and Gordon (1983) described

a non-cooperative garne played by the monetary authority and the public. In

this game, the monetary authonity has an incentive to create surprise money

grolrth. Barro and Gordon argued that such incentives lead to a sub-optjnal

equ i l ib r iun  in  the  d isc re t ionary  reg ime.  In  o rder  to  n i t iga te  the  cent ra l

bank's incentive to create posit ive shocks to money growth, the publ ic sets

its expectat ions high so that the marginal benefj t  of a surprise money shock

is less than or equal to the narginal costs of higher money growth. In



equ i l ib r ium,  there fore ,  the  in f la t ion  ra te  i s  h igh  and and surpr ise

inf lat ion is equal to zero. An inf lat jon bias results because the monetary

authority is not able to credibly rrpre-conmit 'r  to a constant-growth rate

pol icy. Instead, i f  expected money growth is constant, the pol icynakerrs

objective function is maximized when money growth is positve. Thus i t  is

the absence of pre-conmi trnent that leads to a Pareto inferior outcone.

Canzoneri (1985) argued that private information plays a very

important role in this game. Taylor (1983) maintained that in games

without private information, jnst i tut jons would develop to resolve the pre-

commi tment problem. [, l i th private information, however, Canzoneri argued

that the public was unab1e to discern between a pol icyraker reneging and a

stochastic shock. Thus, observed pol lcymaker behavioris a noisy signal of

the  monetary  au thor i ty ' s  " in ten t ion"  to  f igh t  in f la t ion .

In contrast to the benefi ts that private information bestows upon the

monetary authority, individuals " lose" when actual noney growth deviates

from its forecasted value.l /  There js an incentive for the public to reduce

its uncertainty about the monetary authorityrs preferences jn order to

minimize unanticjpated money growth. Since private information plays a role

in the monetary authority 's abi l i ty to create surprise money grobrth, the

pub l ic  can  (a t  leas t  par t ia l l y )  o f fse t  th is  ab i l i t y ,  and hence reduce

uncertainty about the rate of money growth, by reducing informational

asymmetries. The phenonenon of "Fed watching" is a practical appl icat ion of

this strategy. Indjviduals monitor Federal Reserve behavior seeking

infornation to reduce uncertainty about money growth plans. Furthermore,

Fed watchjng reduces the payoff to the monetary authority result ing from

surpri  se money creat i  on.



The purpose of thjs paper is to analyze the effect that augnenting

people's infonnation sets would have within the context of a nacroeconomjc

policy gane. The gane between the monetary authorjty and agents is affected

in two ways. First,  agents acquire information strategjcal ly in order to

restrain the monetary authority 's incentive to create surprise money growth.

Increased Fed watching, for example, lowers the nonetary authorityrs

welfare. Consequently, the l ikel ihood increases that the monetary authority

f inds the payoff associated with co0mitt ing to a constant-growth rule

superior to that associated with discret ionary pol icy actions.

Secondly, agents choose the "optinal" quanti ty of augmented

information. Fo1 lowing Darby (1976) and Verrachja (1982), information

acqu is i t ion  is  cos t ly ,  Another  s t ra teg ic  cons idera t ion  in  th is  game is  how

Federal Reserve secrecy affects the cost of acquir ing information. Since

Fed watching lowers po1 icynaker's welfare, an effect ive counter- strategy may

be addit ional secrecy, with the intention of lowering the optimal level of

' information acquisit ion. From the monetary authority 's perspective, an

increase in the rrdegree of secrecy" is just i f ied i f  the marginal gain in the

public 's forecast effor variance js greater than the marginal cost of such

efforts.

The paper proceeds as fol lows. Section 2 describes a monetary pol icy

game incorporating Fed-watching behavior. How monitoring can affect the

po1 icymaker rs  we l fa re  under  ru les  o r  d isc re t ion  is  d iscussed in  Sec t ion  3 .

Section 4 introduces secrecy jnto the model as a decision variable for the

central bank. Section 5 surnmarizes the results.

I I .  The Set-up of the Mode.l

In formulating pol icy, the monetary authority is viewed as being



subject to various pol i t ical and econonic forces. The impact of these

forces is manifested as changes in pol icymaker rrpreferences." The term

preferences refers to the weight pol icymakers place on st imulat ing econonic

activi ty versus control l ing inf lat ion. I f  the monetary authority did not

value the benefi ts of unanticipated money growth, the pol icy game would be

resolved.2/ The public js uncertain about the nonetary authority 's

preferences. The presence of asyrnnetr ic infornation increases the incentive

of the pol icymaker to avoid pre-commitment to a rate of monetary growth.

Before specifying the objective functjons of the monetary authorjty and

(a representative agent of) the public, we need to outl ine the structure of

the pol icy game and rnake the sequence of events expl ici t .  Fjrst,  a

pol icymaker preference shock occurs. The exact nature of thjs shock is the

private informatjon of the nonetary authority. Next, the public forecasts

this preference shock; the quali ty of this forecast depends on the level of

resources devoted to "monjtorjng" the monetary authority.3/ Eased on an

information set rraugnented" by Fed watching, the public then forms

expectations of the preference shock and future money growth. F' ina1ly, the

policymaker chooses the rate of money growth taking agentrs expectat ions as

g  i  ven .

In the near-term, i t  is assumed that the pol jcyrnaker chooses the rate

of money growth based on two ult imate objectives: price stabi l i ty and

economic growth.4/ Money growth is posit ively related to money growth. The

rate of growth of real economic activi ty is posit ively related to the

unantjcipated part of rnoney growth. Consequentiy, the monetary authority 's

means of achjeving changes in economic growth are through surprjse

i nf 
. l  
at i  on.



Forna l l y ,  the  po l i cwaker 's  ob jec t ive  func t ion  is  to

- .

( l )  max E B i  [ [mi  -  E(mi  l I : ) lg i  -  ] ] I ) i z tz ] ,1 t
mi  i=0

where  mi  denotes  money growth  in  per iod  i ;  E(m1 l11)  i s  the  pub l ic rs

forecasts of mi, given the infornatjon set,I i ;  and B is the discount factor.

The variable 0i ref lects the pol jcymaker's preferences for st imulat ing

economic  ac t iv i t y  re la t i ve  to  cont ro l l jng  in f la t ion .  As  0 i  inc reases ,  the

po l icymaker  i s  w i I l ing  to  bear  a  h igher  ra te  o f  in f la t jon  in  o rder  to

further st imulate economic activi ty. Because we assume that these

preferences are not serial ly correldted, the monetary authorjty takes the

publicrs current and future forecasts of money growth as given. Since

future expectat ions are independent of the nonetary authority 's choice of

current money growth, the nonetary authority 's maxinization problem can be

reduced to the one-period problem described by

( la )  rnax  lm i  -  E (mi l I i ) l 0 i  -  $ : )2 /2 .
n i

Equations (1) and ( la) imply that non-zero noney growth has a negative

impact on the monetdry authority 's welfare, but that surprise money growth

has  a  pos i t i ve  impact .

I t  is assumed that Qi is random and is described by

(2 )  S i  =A +  v i .

Pol icymaker preferences are on average A, and variable vi is independently

and ident ica l  1y  d is t r ibu ted  N(0 ,4) .

5



Maxin iz ing  ( la )  w i th  respec t  to  mi  v ie lds

(3 )  m i  =0 i  =A +  v i .

According to equation (3), the selection of the rate of money growth depends

directly upon the relat ive importance of st jrnulat ing economjc activi ty

versus creating addit ional jnf lat ion. Note that jn the absence of any

public information about vi,  the expected money growth rate is equal to A.

It  is conmon in the macroeconomic pol lcy game l i terature for the public

to base their expectat ions on an informatjon set that includes a conjecture

of pol icymaker preferences. The approach taken in this paper, however, is

to al low agents to augment their information sets by expending resources.

The idea is that addit ional inforrnation returns less unanticipated money

gror, ' / th, and hence the public suffers lolrers i ts losses to surprise

inf lat jon. Augmented jnfornation pernits the public to get an estinate of

what the pol icymaker's contenporaneous preference shock. Specif ical ly,

agents benefi t  fron expending resources through lower variance of their

money growth forecast errors. For the sake of simplici ty, i t  is assuned

tha t  the  pub l ic  cons is ts  o f  a  se t  o f  iden t ica l  ind iv idua ls .  Consequent ly ,

the public 's problen rnay be treated from the perspective of a representative

agent. 6/

Fornal ly. the representatjve agent's behavior is characterized as

(4)  max -E{(mi  -  EImi l r11o"2; l ) }2 -  c(o"1.
2

o;

.,
I i (o. ')  represents the infornation set fron which agents form their

.*O"lauaron.. Z/ fhis infornation set consists of knowledge of the general



motivation of the nonetary authority ( i .e.,  knowledge of the functional form

of the monetary authorityts maximjzatjon problem and that mi = 0i),

knowledge of the distr ibution of the nonetary authority 's preferences ( i .e.,

. .e' i '

+ i  =  A  +  v i ,  E(v i )  =  0 ,  Var (v i )  =  ouz) ,  ana an  es t ina te  o f  the

contemporaneous pol i cjmaker preference shock,

fol lowing propert j  es:

This estimate has the

E  I . , .  . , € t  -  ^  e ' 7  '  ?Erv i  -  u i t  =  u ,  r t (v i  -  v i ) - t  =  o ; ,

r tu!{ui  -  vf l l  = o,  E[(v i (v i  -  v i )1 = d,gl  uno
,  p .  ,Elv j (v i  - v i ) l  =  0 fo ra l l i ^ i .

The f i rs t  two cond i t ions  ind ica te  tha t  the  pub l ic ' s  es t jmate  o f  the

preference shock is unbiased and has a variance oo2. The public 's forecast

of the preference shock is assumed to be f ixed unl tnu."tor. does not covary

with the forecast error. Alternatively, the preference shock does covary

with the forecast error. with the covariance being equal to o.2. Final1y,

the preference shock is not serial ly correlated with the forelast error.

The publ ic can inprove ( in the sense of a lower forecast error

variance) i ts est imate of the preference shock by expending resources on

information acquisit ion. C1o^21 is the amount of resources expended to get a

forecast of the po.i  icymaker's preference shock of qual i ty oo2. The

proper t ies  o f  th is  "cos t "  func t ion  are :  C '  .0 ,  C"  >  0 ,  C(  ouz)  =  0 ,  and

C(0) =.o. The more resources devoted to uncovering the monetary authorityrs

preferences the better is the public 's est imate of the preference shock,
c

i ,e.,  the iower o^4. I f  no resources are expended then agents wil l  have no
c

infornation about the contenporaneous preference shock aside from knowledge

of  i t s  d is t r jbu t jon ,  1 .e -^  o2  =  o2-  In  the  node ls  where  Fed-watch ing' . :  "e

behavior is not considered, i t  is assumed that agents know the forecast



error variance and i t  is f ixed. Agents can improve their est imate of the

preference shock, however, by increasing the amount of resources devoted to

mon i to r ing  the  monetary  au thor i ty .  In  the  l in i t ,  devot ing  an  in f in i te

quanti ty of resources to rnonitoring the pol icwaker would result in the

information sets for monetary authority and the public being identical.

Thus, as private information approaches zero, the l imit ing distr ibution of

the forecast errors degenerates. Hence, forecast errors converge to zero

wi th  p robab i l  i t y  one.

Given an estjmate of the pol icymaker's preference shock of qual i ty d,

expected money growth is

(5)  EImi l I r ( l ) l r tOi l r l (o$l  = A +v! .

Subst i tu t ing  (3 )  and (5 )  in to  (4 ) ,  the  pub l ic ' s  p rob lem is  to

(6) max -r[(vi  -  ul lzl  -  c(d) ,

4
which  is  equ iva len t  to

(6a) max 4 c(oez).
^2"e

The f j rs t  o rder  cond i t jon  fo r  an  in te r io r  so lu t ion  imp l ies  tha t  the  op t ima l

degree of forecast accuracy, o$, wiff  sat jsfy

(7) c '(ol)  = -1.

From equation (7) and the second order condit ions, i t  is obvious that

anything that increases the marginal cost of monitoring the monetary



author i ty  ( i .e . ,  sh i f t s  the  C ' (  )  schedu le  downward)  causes  the  pub l ic  to

acquire forecasts that are less accurate (oj r l igl t"t1 '

t{hat effect does the publ ic 's ab' i l i ty to forecast pol icymaker

oreference shock have on the pol icymaker's welfare level? From equations

(1a), (3) and (5), the monetary authority 's welfare level is represented as

(8 )  E [ (A  +v i  -  A  -  v? ) (A+v i ) - (A  +v i l z l l l

="3 -4,, -n?/2.

Equation (8) represents the payoff to the monetary authority under

dif ferent values of the forecast error variance' Accordingly'  equation (8)

indicates that the payoff to the monetary authority is direct ly related to

the forecast error variance so that an increase in Fed watching lowers

policymaker }relfare. Obviously'  the monetary authority would prefer agents

to have less information about i ts preferences, since a higher d intt tutt t

the monetary authority 's welfare. I f  the public has a clearer picture of

theob jec t i veso f themoneta ryau thor . i t y , then . i t j s less . l i ke . l y tha t the

monetary authority wi l l  choose to generate surprise money growth as an

optinal pol i  cy.

I I I .  Ru les  vs .  D ' i sc re t ion  Rev is i ted

Howdoes incorpora t ing thepub . l i c . s , in fo rmat , ion -seek ingbehav io ra f fec t

the  po l i cymaker 's  cho ice  be tween ru les  and d isc re t ion? Fo l low ing  Bar ro  and

Gordon (1983), the issue concerns whether the pol icymaker attains a higher

payof f  w i th  "b ind ing  co tmf l i  tnen ts"  ( i .e . '  ru les)  o r  w i th  d isc re t ionary

po1 i  cy.

To compare payoffs under the alternative inst i tut ions, we wil l  consider



two extreme cases of informational asyrnrnetry. F.irst, suppose that agents

have perfect jnformation about the preferences of the monetary author. i ty.

(This is the case analyzed in Barro and Gordon.) Perfect information is

equivalent to private information bejng absent, hence, o"2 = g. From

equation (8). the pol icymaker's ! ,elfare with discret ionaly monetary pol icy
t t

is -oi -  A'/2. I f ,  however, pol icymakers would fol low a money growth rule,

i .e . ,  m i  =  0 ,  then the  we l fa re  leve l  i s  zero .  Thus ,  cons is ten t  b r i th  the

Baffo and Gordon f indjngs, brhen private information is absent the nonetary

authority prefers pre-conmi tment to a rule to discret ion.

Secondly, consider a corner solut jon where the marginal costs of Fed

watching are so high that monitoring activi ty is zero, t4ithout further

insight into the contemporaneous preference shock, agents are assumed to

know that these shocks are distr ibuted nean zero, variance ouz. Thjs

essential ly is the assunptjon invoked by Cukierman and Meltzer. Sett ing
7 r ) 2

o.'  = ou' in equation (8) yields a payoff equal to ou' /2 - A'/?. Provided

the variance of preference shocks is larger than A2, pol icymakers wil l

prefer discret ion to a zero-growth rule. Thus, with asynrnetr ic information,

the more variable are the nonetary authority 's preferences, the more f ikely

is  i t  tha t  d isc re t ion  w i l l  be  the  des i red  po l i cy  p rac t ice .

An analysis of the two extreme cases highl ights the role that private

informatjon plays . in deternining whether cornmi tment to a rule or discret jon

' is the superior outcome from the nonetary authority 's perspectjve. A1 lowing

the public to augment their jnformatjon sets by monitoring Federal Reserve

behavior direct ly affects the forecast error variance of the preference

shock, and hence the Federal Reserve's payoff.  Indeed, the analysis

suggests that between the two extrene cases characterized by ful l  and zero

10



information, there exists an intermediate case where the pol icymaker is

indif ferent between comnitt ing to a rule and practicing djscret ion. I f  the

pub l ic rs  mon i to r ing  y ie lds  a  fo recas t  emor  var iance above th is  "c r i t i ca l "

va lue  ( i .e . ,  where  the  payof f  to  d isc re t ion  is  pos i t i ve) ,  then the  monetary

author i ty ' s  we l fa re  leve l  i s  h igher  under  d jsc re t ion .  Converse iy ,  i f  the

forecast error variance is below the cri t ical value, pol lcymakers achieve

higher welfare level by pre-commjtt jng to a zero-growth rule pol ' icy. Thus,

the degree to which nonitoring of the pol icymaker is possible plays an

s ign i f i can t  ro le  jn  the  ru les  vs .  d isc re t ion  debate .

How does Fed-watching behavior relate to the points nade by Taylor and

Canzoneri concerning the pre-commi tment problen? Canzoneri noted that

private infornation makes resolut ' ion of the pre-commltment problem nore

diff icult .  There are prinrari ly for two reasons why these dif f icuit ies

arise. First,  agents would not be able to infer the "source" of the shock.

That is, deviat ions frorn expected money growth couid ref lect either central

bank behavior or some stochastic event. Secondly, the monetary authority

does  no t  w ish  to  be  bound by  a  ru le  s ince  d jsc re t ion  y ie lds  a  h igher  payof f .

In contrast, without private infonnation the monetary authoroity obtains i ts

highest payoff under a rule pol icy. Based on the payoffs wjth and without

asymmetri  c information, the pol icyraker would l ikely faci l i tate the

developnent of inst i tut ions to resolve the pre-commitment problen in a world

where private informatjon is absent. The pol icynaker, however, is more

l jkely to deter the development of such inst i tut ions when asymmetric

information exi sts.

One implication of this analysis is that the exjstence of asymnetr. i  c

jnforrnation is central to the pol icynakerrs att i tude concerning the

t1



resolut ion of the pre-commi tment problem. The pol icymaker brould not wish to

pre-conmit when private inforrnation is present because higher payoffs can be

achieved under discret ion. In this paper, however, the existence of private

information js not a suff icient condit ion for discret ion pol icy to be the

dominant  po l i cy .  Rather ,  i t  j s  the  degree to  wh ich  pr iva te  in fo rmat ion

ex is ts ,  represented  bV d ,  wh lch  is  impor tan t .  Suppose o .2  i s  nos i t i ve  and

the payoff calculated using equation (8) is negative. The central bank

could obtain a higher payoff,  equal to zero, by pre-committ ing to a zero-

growth rule. The dominance of the rule pol icy occurs despite a non-zero

forecast error variance. Moreover, the central bank would prefer to pre-

commit to attain the naxjmum payoff.  Thus, publ ic pressure on the monetary

authority in the forrn of Fed watching may effect ively resolve the pre-

comni tnent Drob I em.

IV. Secrecy as a Federal Reserve Strateqy

Secrecy is crucial to naintaining informational asynmetry between the

monetary authority and the public. As Goodfr iend (1986) points out,

"Release of the Directive would reduce the cost of acquir ing information

about  FOMC po1 icy . "  (pS.  79) .  l l j thou t  secrecy ,  peop le  cou ld  cos t less ly

obtain information about Federal Reserve preferences. Conversely, efforts

to  obs t ruc t  the  pub l ic rs  mon i to r ing  behav io r ,  i .e . ,  more  secrecy ,  wou ld

raise the cost of acquir ing jnformation about the monetary authority 's

preferences. Indeed, the pol icymaker would have an incentive to become more

secretive so that the costs of Fed watching are increased and the central

bank 's  p r iva te  in fo rmat ion  js  ma in ta ined.

In the macroeconomic pol icy game l i terature, secrecy serves a very

L Z



important purpose: agents cannot infer the pol icynakers "true" preferences

because of the presence of asymmetr. ic informatjon.9/ Backus and Drjf f i l l

(1985) and Barro (1986) show that secrecy permits the monetary authority to

send 0false" signa.ls to agents about the pol icymakerrs preferences toward

f igh t ing  in f la t ion  versus  s t imu la t ing  econom. i  c  ac t i v i t y .

In Cukiennan and Meltzer (1986), the monetary authority is al lowed to

pre-commit to a degree of secrecy by selecting a technology which adds a

random conponent to planned money growth. only actual noney growth js

observed by individuals. Consequently, i t  is impossible to detect whether

unanticipated money growth was the result of a preference shock or a control

shock. The random control errors make secrecy possible because control

shocks vei l  pol icymaker's preferences. l l i thout these control effors, the

public would be able to infer pol icymaker preferences through observed

rnoney growth rates.

In al l  three papers, the inforrnation sets avaj lable to the public are

largely records of past observed po1 i  cynaker behavior. Consequently,

secrecy affects the value of this ' information through noisy historical data.

Secrecy can affect the costs of acquir ing information in the curent period

as well  as affect the infornation content of past money growth observations.

To formally analyze the optimal degree of secrecy, the model specif ied

jn  Sec t ion  I I  j s  mod j f ied  to  inc lude the  e f fec t  o f  secrecy  on  the

househo ld 's  cho ice  o f  in fo rmat ion .  The cent ra l  bank  is  t rea ted  as  the

"dorninant" player in this game, while agents act as fol lowers and adjust

their decisions according to the level of secrecy determjned by the nonetary

authority. l0/ The monetary authority decides on how much effort to devote

to secrecy after the pol icymaker's preference shock occurs and before the



public forecasts the preference shock.

3 . l -  The Aqent r  s  Prob lem

Formal ly ,  the  pub l ic ' s  ob jec t ive  func t ion  is  charac ter ized  as :

22
(e)  ru l  -% -  C(o. ,  5)

? -

%

where S denotes the pol icymaker's efforts to maintain secrecy. The

propert ies of the cost function are: C1 . 0, Cl l  t  0, CZ > 0 and
222

C1(ou,0)  =  0 .  Equat ion  (9 )  i s  a lso  sub jec t  to  the  cons t ra in t  tha t  oe .  ou .

Consequent ly ,  the  Kuhn-Tucker  cond i t ions  fo r  the  pub l ic ' s  nax jmiza t ion

problem are given by

(10a)  -1  -C t -1 ,  <  0

2
(b )  o  [ -1  -C1  - I , l  =0

e -

22
(c) (ou - o") : 0

t I
(d )  I , (ou  -  o . )  =  0 .

where  t r .  i s  the  Lagrang ian  mul t ip l ie r .  Accord ing  to  equat ions  (10a-d) ,  an
L22

' in te r io r  max imum wi l l  ex js t  ( i .e . ,  ou  )  ou)  p rov ided the  marg ina l  cos t  o f

acqu' ir ing jnforrnation is greater than -1 for given values of S. In other

words, a suff icient condit ion for an interior naximum is that the marginal

benefi t  exceed the marginal cost of the level of secrecy set by the nonetary

author i ty .  I f  secrecy  is  absent ,  then the  narg ina l  cos t  o f  acqu i r ing

jnforrnation is zero and the public would become perfect ly informed about

po1 icynaker preferences .

l , lha t  j s  the  e f fec t  o f  changes in  secrecy  on  the  pub l ic ' s  op t ima l

t4



forecast error variance? To answer this question, assume that the publicrs

opt in iza t ion  prob lem has  an  in te r io r  so lu t ion  and to ta l l y  d i f fe ren t ia te  the

equa l i t y  in  equat ion  (10a) .  8y  do ing  so ,  we ob ta in

2
(11)  dou /dS =  -cp /C11.

l / i th C11 > 0, the direct ion of change in the forecast error variance induced

by a change in secrecy depends on the sign of C12. I f  the marginal cost of

acquir ing information increases as secrecy jncreases, hence C12 is
?

negat ive .  Wi th  C12 <  0 ,  the  s ign  o f  do .  /  dS is  pos j t i ve .  Thus ,

increased efforts devoted to secrecy wil l  jnduce a hlgher optjmal forecast

error vari  ance.

3.2 The Monetary Authonityrs Problem

The po1 icynaker's problem takes into account the effect of changes jn

secrecy on the optimal forecast eror variance. Since the decision

regarding secrecy is taken after the preference shock occurs, the

polic)maker chooses the optinal effort so as to maxinize the fol lowing

. > 2 ,
(12)  max o: (S)  -  o i  /?  -  A" /2  -  K(S) .

C c

The function KO represents the costs assocjated with increasing secrecy

ef fo r ts  and is  s t r j c t l y  convex .  I t  i s  a lso  assumed K(0)  =  0  and K( - )  =  - .
22

The naximization problem is subject to the constraints that ou z o.(S) and S

:0 .

In the agent's maximization problem, we found that the forecdst error

var iance is  pos i t i ve ly  re la ted  to  secrecy .  I t  i s  a lso  assumed tha t  the

marginal increase in forecast error variance from an incremental increase in

secrecy  decreases ,  so  tha t  o "2 ' ' {S)  i s  negat ive .

15



The Kuhn-Tucker condit ions for the pol icymaker's objective function are

represented by:

(13a) d ' ts l t r  -  y1)-  K,(S) + 1,  s 0,

(b)  to^z ' (s ) ( l  -  r - )  -  K , (S)  + .1- lg  =  0'e  . , '  ' l '  '2 '

22
(c)  r . [ (o . .  -  o^(s) )  |  =  0

l v E

(d)  vS = 0'2

(e)  S:o

2?
( f )  (ou -  o . (s) )  :  0 ,

where  1 i  >  0 ,  i=1 ,2  denote  the  Lagrang ian  mul t ip l ie rs .  The Kuhn-Tucker

cond i t ions  incorpora te  th ree  poss ib ie  so lu t ions ,  w i th  two o f  these be ing

corner  so lu t ions . l l l  The mean ing  o f  each so lu t jon  w i l l  be  cons idered

separately. o. ' ' (  )  is the marginal benefi t  of secrecy and represents the

narginal inara]ra in the public 's forecast error variance due to secrecJ.

K ' (  )  i s  the  marg ina l  cos t .

The f i rs t  case is  the  corner  so lu t ion  w i th  S  =  0 .  Wi th  5  =  0 ,  the

opt ima l  degree o f  secrecy  is  zero .  Th is  case is  dep ic ted  in  F igure  1  w j th

MC1 as the relevant marginal cost curve. Since the marginal cost of effort

devoted to addit ional secrecy exceeds the marginal benefi t  at every value of

S, private information is effect ively foregone. Agents can costlessly

obtain informatjon about the monetary authorityrs preference shock, and the

16



distr ibution forecast errors degenerates. l . l i thout private information, the

central bank could be better off  i f  i t  could pre-commit to a zero-growth

ru le .

The second case examines the corner solut jon characterized by agents

not seeking any information. The maximum forecast error variance is the
2

populat ion d' istr ibution, ou. The marginal benefi t  curve, denoted MB in

Figure 1, indicates that the marginal benefi t  of secrecy fal ls to zero for

ievels greater than Sg. As the f igure shows, the rnarginal cost curve,

denoted MC2, is not "equal " to marginal benefi t  at any level of secrecy.

The imp l ica t ion  is  tha t  the  po l i cymaker  ! / i l I  choose Sg as  the  op t ima l  leve l

of secrecy, which is suff icient to insure that agents wjl l  not seek

jnformation about the contemporaneous preference shock.

In the thjrd case, the marginal benefi t  and marginal costs of secrecy

are equal meaning that there js an interior solut ion for both the forecast

error variance and secrecy. Graphical ly, the optimal level of secrecy,
rl

denoted S , occurs where the l4B curve intersects MC3. At this point, the

pub l ic  w i l l  inves t  in  in fo rmat ion  ga ther ing  (Fed watch ing)  wh i le  a t  the  same

time the central bank wil l  opt for some level of secrecy.

The costs and benefi ts of secrecy uit imately determine v{hether pre-

conmi tment is desirable to the nonetary authority. I f  the optimal level of

secrecy succeeds in creating a suff icient information asymmetry ( i .a.,  
d

high enough), then the nonetary authority might be better off  in a

d isc re t ionary  reg ime than in  a  " ru les"  reg ime. l2 l  Thus ,  the  techno logy  o f

secrecy  and in fo rmat ion  acqu is i t ion  may p lay  a  dec is ive  ro le  in  de ter rn in ing

the type of monetary inst i tut ions (whether rules or discret ion) that arise.

1 '7



IV. Surnnary

The primary incentive for agents to monjtor Federal Reserve behavior js

the presence of asynmetric information. This note considers the effects on

a macroeconomic pol icy gane of accounting for Fed watching. Agents choose

the optirnal level of forecast enor variance based on the cost of mon' i tor ing

the  monetary  au thor i ty ' s  behav io r .  S ince  agent 's  in fo rmat ion  acqu is i t ion

a f fec ts  po l i cymaker  we l fa re ,  the  Nash equ i l ib r ium wi l l  de termine  whether

people's information "strategy" results in the monetary authority f inding

d iscre t ion  or ,  a l te rna t ive ly ,  a  ru le  to  be  op t ima l  .  In  o ther  words ,  the

model suggests that the publicrs monitoring Federal Reserve behavior may

play a role in resolving the pre-cor nitnent problem.

The other aspect which information acquisit ion addresses is the

presence of Federal Reserve secrecy. An effect ive counter- strategy for the

Federal Reserve is to raise the narginal cost of acquir ing information. To

offset the publjc 's incentive, the pol icyraker may become more secretive.

The degree of secrecy rnay ult imately determine whether pre-commitment is

des  i  rab l  e .
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APPE ND I X

Analysis of the Kuhn-Tucker condjt ions.

Case  I .  S  =  0 .

If  S = 0, ' .n 
""2 

t ."2. Therefore, from equation (13c),
2

y l  =  0 .  S ince  y ,  Z  0 ,  th i s  imp l ies  tha t  oe , (S)  -  K , (S)  .  O .

Therefore, the marginal costs of secrecy are greater than or equal to

the marginal benefi ts when secrecy is absent.

22
CaseI I .  t  

=  
%.

22
If ou = o., then S > 0. Therefore, from equation (13d), 1, = 0.

A lso,  Io .2 ' (S) (1  -  y . )  -  K , (S)  +  V^]  =  0  f rom equat ion (13b) .  S incet r  l '  
' 2

2
y1  : ' 0 ,  th i s  imp l ies  tha t  o . ' (5 )  t  K ' (S) .

case  I I I .  S>oand  
2  2

t 
t  oe'

From equat ions  ( l3c )  and (13d) ,  y ,  =  y "  =  0 .  There fore ,  f ron
2rL

(13b)  o" ' (S)  =  K ' (S) .  There fore ,  the  marg ina l  benef i t  o f  secrecy

equa ls  the  narg ina l  cos t .

19



FOOTNOTES

1. The potential losses due to surprise noney creation are often

characterized in the l i terature as stemming from labor contracting models

such as Gray (1976) and Taylor (1980). In effect, agents contract labor

services with f irns for an expected real wage rate. l . l i th noney growth

pos' i t ively related to the rate of inf lat ion, unanticipated money shocks mean

deviat ions from the expected real wage. I t  js assumed that f i rms are on the

marginal product of labor schedule so that workers supply nore labor at a

lower real wage rate. Workers, therefore, are off their notional supply

curve and, hence are worse off due to the surprise money growth.

Consequently, the gains from surprise inf lat ion to the pol icymaker are (at

leas t  par t ia l l y )  o f fse t  by  the  pub l ic ,s  losses .

2. The point of optimal money growth is noot unless the monetary authority

va lues  unant ic ipa ted  in f la t ion .  The po l i cymaker  wou ld  choose the  pa th  o f

money growth which achieves the price stabi l i ty goal .

3. Here the term quali ty refers to the variance of the current period

forecast error.

4 .  Ac tua l l y ,  these ob jec t ives  are  spe l led  ou t  in  the  Fu l l  Employment  and

Balanced Growth Act of 1978 (also known as the Humphrey-Hawk i ns Act).  In

test imony to the House Subcommitte on Domestic Monetary Poljcy in March

1988, Keran identi f ied these two goals as being forenost in pol icynakers'

ob jec t ive  func t j  on .
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5.  The mode l  i s  essent ja l  l y  tha t  used in  Cuk ie rman and Mel tzer  (1985, f986) .

The main dif ference is that Cukierman and Meltzer focused on a problem with

serial ly correlated preference shocks. In our analysis, i t  is assumed that

preference shocks are not serial ly correlated.

6. This assumption maintains the information asymnetry between the nonetary

authority and the public, not between individuals. The quadratic form in

equation (5) ref lects an assumption that the cost of forecast errors

increases at a an increasing rate. Moreover, the information set upon which

condit ional expectat ions of money growth also include those elenents which

are t t f rge. ' l

7. The underlying assumption is that the variance of the forecast error is

a monotonical ly decreasing function wjth respect to the agent's resource
t

expend i tu re .  0 r ,  oo '  =  f (R) ,  w i th  f '  <  0 ,  where  R is  the  agent rs  resource

expend i tu re .  Ctear iy ,  R  is  the  t rue  cho ice  var jab le .  In  o rder  to  min imize

nota t ion ,  we have chosen to  subs t i tu te  d  as  t f re  cho ' i ce  var iab le  in  the

agents  ob jec t ive  func t ion ,  i .e . ,  R  =  r - t td l  =  C( re2) .

8 .  Perhaps  some jus t i f i ca t ion  fo r  the  assumpt jon  tha t  E [v i1u1 -  r f l t  =  
d

' i s  necessary .  F j rs t ,  no te  tha t  v i  =  v !  *  e i ,  where  e i  i s  the  pub l ic ' s

predict ion error of the pol icymaker's preference shock. Substi tut ing for vi

' i n  the  express ion  above y ie lds  E [ (v !  +  e i )e11.  I t  i s  assumed tha t  v i ,  the

pub l ic ' s  fo recas t  o f  the  pred jc t ion  shock ,  i s  o r thogona l  to  the  fo recas t

er ro r .  There fore ,  s ince  e i  i s  d is t r ibu ted  N(0 ,oe2) ,  E [v i (v i  -  
" i l l  

=  
d .
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9.  S tud ies  by  Dotsey  (1987) ,  and Tabe l l jn i  (1987)  a lso  inves t iga te  the

effects of secrecy. Dotsey and Tabell jni  do not expl jci t ly model the

secrecy decision. Moreover, the emphasis in these two papers is the effects

of secrecy on observed f inancial market behavior.

10. The framework used to analyze the optimal degree of secrecy is

bas ica l  l y  a  S tack leberg  game.  S ince  jnd iv idua ' l s  do  no t  fo rm coa l i t ions  in

the model ,  j t  seems reasonable to treat the Federal Reserve as a rr leader.r l

11. Note that the forecast enor varianca, o"2, i t  an increasing functjon of

secrecy. Therefore, the inequali ty constrainis effect ively place an upper

and lower bound on the values of S. lJnfortunately, i t  is impossible to tel l

r , rh ich  cons t ra in t ,  i f  any ,  i s  b ind ing  a t  the  equ i l ib r ium.  Moreover ,  i t  i s

imposs ib le  fo r  bo th  boundary  cond i t ions  to  be  s inu l taneous ly  sa t is f jed .

Consequent ly ,  th ree  poss ib ie  cond i t ions  ex is t .  An  in te r io r  so lu t ion  marked
.)

by o" ' '  (  )  =  K ' (  ) .  I t  j s  a lso  poss ib le  fo r  the  ob iec t ' i ve  to  be  negat ive ly

sloped for a1 1 non-negative values of S so that the optjmal value occurs

when S = 0. Alternatively, the value of the objective function may be

pos i t i ve ly  s loped over  the  re levant  range o f  S .  In  th is  case,  the  op t ima l  S
. 2 ?occurs when o; = o;.

12. f{hether soc iety

pub l  . i c ' s  acqu is i t ion

i s

of

better off  wi l l  depend on the resources lost in the

i nformati on.
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