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1 Introduction

The recent past of monetary policy-making was characterized by increasingly inde-
pendent central baunks and a strouger focns on price stability in many countries.
Theoretically, the benefits of snch a development can be explained by the research on
time-inconsistent policies (Kydland and Prescott, 1977; Barro and Gordon. 1983). Tira
sentinal paper, Rogoff (1985) shows that a society's welfare can be increased through
isolating monetary policy from political pressure (independence) and throngh ap-
pointing a central banker which is more inflation averse than society (conservatism).'
Today. this combination of independence and conservatism (effective conservatism) is
a prominent feature of monetary policy aronnd the world. For example, Fry et al.
(2000) show that, in 1998. 71% of central banks judge themsclves as being indepen-
dent.

It many comntries. the institutional reforms have been accompanied by more trans-
parency of monetary policy-mmaking. Transparency is often seen as an important issue
in achieving the necessary democratic accountability of independent and conservative
central banks (Blinder ct al., 2008; Dincer and Eichengreen, 2009). Conscquently,
research on central bank transparency has grown rapidly throughout the last decade.
One major strand of the transparency literature addresses political transparency. Po-
litical transparency refers to the distribution of information between central banks
and the private sector regarding policy goals, their prioritics and quantification.? Up

to now, the theoretical literature reached 1o consensus on the effects of political trans-

'There is also evidence challenging the desirability of such a delegation solution. For example,
McCalhin (1995) argnes that the time-inconsistency problem persists hecanse delegation arrange-
ments might be changed ex post. Muscatelli (1998) shows that, in the case of uncertain preferences,
delegation might not be beneficial.  Demertzis ot al. (2004) reveal a conflict between fiscal and
monetary policy under delegation.

2Besides political transparency Geraats (2002) identifies four more eategories: economic, procedu-
ral, policy and operational transparency. Hahn (2002) distingnishes between knowledge. operational
and goal (political) transparency. See Geraats (2002), Blinder et. al. (2008) or van der Cruijsen and
Eijffinger (2009) for a detailed survey of the related literatare.



parency on macroeconomic performance and social welfare,*

IYignre 1: Monetary policy strncture

[ e i e e T = Sl e e e i i N L '
: Stage 1 : : Stage 2 1
1 Institutional design { 1 Monetary poiicy imp ntation 1
I T & b I i A b bt H1

Society chooses
delegation solution Central bank chooses Inflation
o Central bunk degree of political
independence transparency Output

s Conservatism

Fignre I illnstrates a stylized sequential strnetnre of monetary policy. Monetary
policy is subdivided in two stages. The first stage describes the entire determination
of the institutional setting with the following sequential events. First, society decides
on the terms of delegation: i.e., it chooses both the level ol independence aud the
degree of conservatisin of its central bauk (effective conservatisin). Second. the ap-
pointed central bank then sets the level of political transparency. In the second stage.
mouetary policy is condncted, with inflation and production being the macroeconoic
policy ontcome. While policy implementation in the second stage is a repeated event,
the institutional setting in stage 1 represents a loug-term decision.

This paper addresses two shortcomings of the existing theoretical literatnre on
political transparency which can be explained on the basis of this simplistie strie-
ture of monetary policy-making. First, most contributions, that aim at answering the
question whether political transparency is socially beneficial, have a purely normative

perspeetive. Hence. dilferent from the structure displayed in figure 1, this literainre

3We review this literature bricHy in section 2.




implicitly assnmes that society itself 1s able to clioose the level of central bank trans-
parency, But, iu reality. most ceutral banks detevniine how transparent they are. As
a consequience, a eonflict may arise between the degrees of transpareney ehosen by the
central bank and the socially optimal degrees of transpareney. However, up to now,
there is only little research with a positive perspective to address snch a conflict.?

Second, in the literature on the optimal choice of transparency, the delegation solu-
tion is prevalently treated as exogenous. Given the sequence of events as illustrated in
figure 1. society’s choice on delegation and the central bank’s choice on transparency
are not independent of each other. Consequently. the eudogenons choice of delega-
tion should be cousidered when analyzing the benefits and the choice of transparency.
There is a lot of research separately addressing the endogenons elioice of delegation.
However, to our kuowledge. tliere is 1o research whiel considers the link hetween the
endogenous choices of delegation and trausparency.

This paper anns at filling the described gaps. Using a simiple neoclassical tine-
ineonsisteney framework. monetary policy is modeled as a two-stage game between
the private sector and the central bank as illustrated in figure 1. In the first stage, the
institutional design is determined. Society first ehooses the delegation solution aud
the appointed eentral bank then determines the transpareney regime. In the second
stage, monetary poliey is condueted. We show that, in a model with stochastie poliey
targets aud asvinuetric imformation, the transparency regime chosen by the monetary
authority, which the model prediets to he more inflation averse than society, does not
coincide with the regime preferred by soeiety. Independent of society’s choice of
delegation, the central bank decides to reveal the inflation target and to conceal the
ontput target. However, society cither prefers transparency or opacity of both targets.

Many central banks have often been accused of being too secretive (e.g. Svensson,

2002). Our resnlts imply that central banks can also be excessively transparent.

iSee section 2.



Furthermore, the model’s predictions with respect to the publication of targets 1=
line with the observed behavior of many central bauks. In practice. most central
banks have transparent inflation targets but are very opaqgue with respeet to other
targets (Geraats, 2006).

The paper is organized as follows: Section 2 briefly reviews the related literature.
Section 3 introduces the basic two-stage model of monetary policy. Section 4 analyzes
the policy implementation process in stage 2 and derives equilibrinm policy outcome.
In section 5. the endogenons choice of delegation and transparency is examined. Sec-

tion 6 discusses the results in detail. Section 7 conclndes.

2 Brief review of literature

This theoretical paper contributes to the literature on political central bank trans-
parency. We limit the following review to the theoretical research on the aspects
of political transparency which this paper addresses. Excellent survevs of the entire
transparency literature are provided by Haln (2002). Geraats (2002), Blinder et al
(2008) or van der Cruijsen and Eijtlinger (2009).

The theoretical literatire on political transparency prevalently argnes in favor of
the hypothesis that transparency arrangements matter for a conntry’s macroecononic
performance. However, the literatire has not vet come to nnambignous conclusions
with respect to the social desirability of trausparency. In a seminal paper, Cnkiernn
and Meltzer (1986} show that higher transparency, resulting from a higher (uality
of wonev control. lowers the inflation bias but restricts the policymaker's ability 10
boost output through surprise inflation. In a framework with endogenons wage setting
by miions, Serensen (1991) shows that uncertainty of the policy maker’s preferences
may be beneficial. Eijffinger et al. (2000a. 2003) find a detrimental effect of additive

uncertainty of central banks' preferences on the inflation bias and on inflation vari-



ability bnt also identily a beneficial effect on ontpnt stabilization for central banks
with a large time-inconsistency problem. Consequently, transparency is not necessar-
ily wellare-enhancing. Beetsma and Jensen (2003) show that preflerence nmcertainty is
always detrimental. According to Hughes Hallett and Libich (2006) goal-transparency
increases the ceutral banks acconntability for price stability, lowers inflation and in-
creases credibility. Geraats (2007) argnes that optimal transparency is characterized
by a clear commumication of the inflation target but an ambignons conununication of
the ontpnt target and snpply shocks. In this jonrnal, Hahn (2009) analyzes the effects
of transparency in a very general [ramework with correlation between the stochastic
employment target and the stochastic relative weight of the policy targets. He finds
that society favors opacity if its relative weight on inflation is sufficiently high.

As argued earlier, the existing literature sparely addresses the issnes which this
paper ahns at. First, ouly few contribntions explicitly analyze a possible divergence
of the socially optimal transparency regimes and the prelerences ol a central bank.
Hughes Hallett and Viegi (2003) show that the central bank may benefit from lower
inflation through limited transpareucy of the relative importance of its policy targets.
Society. however. would prefer transparency. Analyzing the transparency of voting
behavior in central bank councils. Gersbach and Hahn (2008) show that transparency
is detrimental and might create a conflict between socially desirable and individual
optimal voting behavior. A conflict between practiced and socially desirable trans-
parency regimes is also implicit in the analysis of ECB policy by Bniter (1999) and
Svensson (2002). Buiter (1999) generally attacks the ECB because ol its lack of trans-
parency, openness and accountability: Svensson (2002) criticizes the ambiguous and
asynmuuetric definition of priee stability in the early years of the ECB. The optimal
choice of goal-transparency is analyzed by Hughes Hallett and Libich (2006). They
show that goal-transparency is socially beneficial since it redices society’s monitoring

cost. Nevertleless, independent central bankers may not practice transparency to



avold accountability.

Second, to onr knowledge, there is no research which considers the link hetween
the endogenons choices of delegation and transparency.  Apart from transparency.
the delegation solution is endogenonsly determined in many papers on central hank
design. Eijffinger et al. (2000D). for example, analyze the optimal degree of conser-
vatism in open economies. Hughes Hallett and Weymark (2004, 2005) or Lockwood
et al. (1998) apply two-stage models of monetary policy with an endogenous choice
of the institutional design in the first stage and policy nuplementation in the second
stage. However, the interaction between the endogenons deterntination of the different

features of central bank design has widely been neglected.

3 Theoretical framework

We apply a simple ncoclassical model and keep it to a minimum complexity which
suffices to derive the results. The applied game-theoretic framework stands in the
tradition of the standard Barro and Gordon (1983) model with stochastic supply

shocks. Aggregate supply is given by an expectations-augmented Phillips-curve
y=y"+m7—7"+e (1)

where the (log of} output is determined by the (log of) natural rate of output y”,
the rate of inflation = which is assumed to be perfectly and directly controlled by the
monetary authority, rationally formed inflation expectations of wage setters 7 and a
stochastic supply shock e (with Ele] = 0 and Var[e] = o2).

Social welfare is described by a standard quadratic loss funetion

1 . 1 5
"= saM(m =7+ oy — 9N 2)

A

where o' denotes the relative weight the median voter assigns to deviations ol in-

flation from its optinnn #° relative to deviations of ontput from y* > y". The loss




function of the monetary anthority differs from social loss i the target levels and the

relative weight assigned to the goals:
m I =12 i FY
= 5(1(7«' - 7))+ E(y —§)°. (3)

with a = ya™. The parameter \ > 0 denotes the degree of effective conservatism?®
and y = y* + p and T = 7° + v denote the stochastic policy targets of the monetary
authority. Shocks to the target can be interpreted, e.g., as a changing committee
composition of the decision-making body. Frequent changes in central banks’ targets
seem to be a relevant real world phenomenon. Fry et al. (2000) show that 39% of
their sample countries substantially revise the inflation target more than anmmally. In
our model. shocks are assumed to have zero mean as well as a constant and finite
variance (o2, 02), are wncorrelated (E[vp] = 0, Elept] = 0. Elev] = 0) and private
information of the monetary anthority.%

Monetary policy can be characterized by a two-stage process.” Stage 1 describes
the determination of the institutional design of monetary policy. First, society chooses
the delegation solution 0 < y < 00.* Second. the appointed central bauk decides on

the transparency regime. We distinguish 4 possible transparency strategies. Let E[7]

SWe do not rmle out the case y < 1, i.e. a monetary anthority thal is less conservative than
society.

SE[en] = thand Efev] = 0 seem plansible becanse the (non-antocorrclated) real shock hits the
economy only after the target shocks has oconred. Concerning the target shocks, it wonld rather
seem plansible that, in the case of stochastic target weights, the targets shocks are correlated with
the stochastic weighls (Haln, 2009). I our interpretation. il seems adequate to assimne 1o sys-
tematic relation between the shocks: ie., "adjustments’ of the inflation target are, on average, not
accompanied by different output targets (Efep] = 0).

"Hnghes Hallet and Wevinark (2004, 2005) and Lockwood ct al. (1998) nuse a similar two-stage
framework with an endogenons choice of the institntional design of a central bank.

#Note, that we do not analyze if delegation is heneficial. According to Rogoff (1985). delegating to
an ctfectively conservative cenlral bank enhances social welfare. However, infonmation asymnetries,
e.g. on policy targets, imply additional costs. This could in fact lead to higher social welfare
under non-delegation. In the reminder of the paper, we focns on an analvsis of monetary policy
under delegation. Also, one conld imagine that society strategically chouses the “initial” targets of
monetary policy. Mishkin and Schinidt-Hebel (2002) argue that there is a strong heterogeneity with
respect 1o who chooses the targets i reality. Therefore, we do not explicitly model the choice of the
targets and assume the ‘initial” central ik targels to coincide with the socially optinml valnes.,



and E[y] denote the information on the policy targets available ta the public®
Eff] = 7 + 1pv, tn

Elgl=vy +nn (3)
With 7 = 7, = | there is perfeet transparency of bath targets. With 7, = 7, = Ul the
central bank discloses no information on the targets (perfecr opacity). There are also
two mixed regimes. With 7, = 1 (0) and 7, = 0 (1) there is transpareney (opacity)
of the inflation target but opacity (trausparency) of the ontput target. We do not
take into accounl noisy disclasure of information (see e.g. Morris and Shin, 2002 or
Geraats, 2007); i.e., the central bank is able 1o perfectly signal the turgets.'®

In stage 2, Lhe actual policy implementation process takes place. The sequential
strneture is as follows: First, the shocks to the policy targets oceur and the monetary
authority discloses information on the actual targets depending on the trmnsparency
solution as described above. Second, wage setters form inllation expectations withoul
knowledge of the supply shock and given the information on the policy targets. Thinl,
the shock € ocenrs. Fourth, the monetary anthority inplements the rate of imtlation
minimizing ils loss himetion.

The model is solved by backward induction. In a first step, equilibrinm inflation
and onlpit is determined (stage-2-game). given the transparency regime (7., 7,) ail
the delegation solntion () chosen in stage 1. Then, the institutional arrangemems
resnlting from the stage-1-game are identified using the expectations of the policy

onteome in stage 2.

MMence, we inlerprel transparency ns disclosing informalion on the brae tnrgel vadnes leaving 1he
distribution of shocks anchunged, see e.g. Hahn (2009).

Y0We can exchule strategios with 1 < 7, < Fand 0 < 7, < 1. Besides simplifying the fornal
analysis 11 appears feasible sinee we analvze the case of nn ex ante choice of the transparency reginue.
Similar 1o the Rogoll {1985) delegalion solmtion, it is implicitly assimed that this institmional design
is credible wnd not revised ex post. Henee, in Uhis paper we do not agalyze the incenlives of centrud

banks 10 devinle from this Tule-based” Iranspareacy vuce the regime is established wad the pohey
implementation process takes place.



4 Stage 2: Monetary policy implementation

Using backward indnction the stage-2-game is solved. Minimizing the loss of the mon-
ctary anthority (3) subject to the Phillips-curve (1) with respect to @ and considering
the private sectors’ rational expectations yields equilibrium infation and outpnt:'!

1 a+7y la+rT,
¢ ; :

1
g =g+ —(y* - y") - € v+ —
(/ v) I+« 1+a al+a

I8 (6)

a a(l —7) 11—
TrTy n+ e 5 L
b % 1+a 1 +a 1+n

. (™
Average mflation exceeds the optimal rate of inflation #* by (’—‘(y' —y")  reflecting
the well-known inflationary bias. Average (log of) ontput equals the (log of) natural
outpnt. Different transparency regimes 7, and 7, do not have aur impact on the average
levels of inflation and ontput. However, transparency inflnences the variability of the
macro variables and lias opposite effects on inflation aud ontput variability. Under
transparency, expected iuflation varies with the shocks g and . Higher variability of

inflation expectations then transmits to higher inflation variability:'?

Var [7r"’i'] = Var [7r"""] + %a?, (8)
p 5 s = 20+ 1 ;
Var [7r '] = Var [7r" "] + 5‘(_l+—n)_2”’2‘ (9

In contrast, transparency involves a stronger co-movement of inflation and private-
sector inflation expectations becanse the information on target sliocks is synmetric.
According to (1). the resulting lower variability of the inflation expectations error

inder transparency leads to lower variation of output around its natural level:!

USee appendix A1 for the derivation of the policy outcome. The results are similar to, e.g..
Demertzis and Hughes Hallet (2007).

12Gee appendix A.2 for a comparison of varianuces.

13The expectations error is given by 7 — 7° = ﬂ% ¥ l—lu l+ ——e. For transparency of
hoth targeis the error is independent of the period shocks to [lw largets and ils varianec is simaller
compared to all other transparency regimes (7, 7).

10
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a*

Var [ i “] = Var [/""'] - mnf (10}
= 2 ) 1 3
\ul[ ']—\m [J n]_(l“‘—”)!nf‘ 1)

5 Stage 1: Delegation solution and transparency
regime

The analysis of the endogenous ehoice of the delegation solution (y) and the trans-
parency strategy (.. 7,) is based npon the ex ante expected losses of the monetary
authority and society in stage 2. Due to the sequential interaction, we again derive
the equilibrinm strategies by backward indnction.  Given a delegation solution y.
the monerary authority dererines its transparency strategy. Society decides on the

delegation solution. anticipating the sirategy of the monetary mnhority.

5.1 Choice of the transparency regime

The objective function of the monetary anthority in stage 1 (ex aute expected loss)
is derived by inserting (6) and (7) in (3) and applyving the expectations operator (see
Appendix B.1):

la(ry = 1)* , l(n+r,,)‘

Bl gl = f 2 lde ™ 2a(l +”)

(12

with f =1 (22) (5" — y")7 + § 0l Comparing expected losses for diferent trans
parency regimes reveals that the monetary anthority always prefers transpareney of
the inflation target and opacity of the output target {7, = 1 and r, = 0). Even thongh
the transpareucy of targets increases inflation variability and decresses autpnt vari
ability relative to opacity, both elfects are beneficial for the ceutral bauk in the case
of the inflation target. In contrast. both effects are detrimental in the case of the

ontput targer. In section 6 these effects arve discussed in detail. Hence. independent

11




of the choice of \ by society the mouetary authority decides on announcing the infla-

tion target and on concealing the ontput target. The preferred order of trausparency

regimes is'

E[I™(1.0)] < {E["(0.0)), Ef™(1, 1)]} < E[i™(0,1)]. (13)
5.2 Choice of the delegation solution

The appointment of the monetary anthority by society is based on the iminiimization
of the expected social loss which is given by (see Appendix B.2)

taM )2 2] )2
ta'(a+ 7)% + (1 Tr) 4 (11)
2 (1+a)?

oM

?(n -+ 7",/)2 + (1 = Ty)2 g‘z
(1+a)? it

El*(me.7y)] = h+

1

B

with b = 1 (‘(‘—;’- + l) (v —y")?+3 ('(’%}‘)‘;—) ol As previously shown. the central
bank practices transparency of the inflation target and opacity of the output target,
independent of society’s delegation solution. As a consequence, society minimizes
the welfare loss F£[*(1.0)] by choosing the locally optimal delegation solution, given
the monetary authority implements its preferred transparency strategy. Minimizing

E[I*(1,0)] with respect to y yields the equilibrium condition for the delegation solution

(' —y")? L 5 -1

W(aM)E i Q@ P e~ T+ oMy’

In optitmmn, the marginal gain from higher effective conservatism which results from a

(15)

lower inflationary bias and a lower effect of nncertainty of the ontput target on social
welfare equnals the marginal costs resnlting from higher output variability. Equation
(15} is only satisfied when the marginal cost term on the right is positive. This is
only trne for y > 1; e, society appoints a central bank which is mmore inflation averse

than society.
HSee Ap]wndix_(f.l. Theorder balwesii E[I™(0,0)] ant E[I™ (1, 1)] depends on whether the degree
1

of effective conservatisin exceeds or falls short of y = "—'_\-, :Jé (l + ,/l + %} ’
E i

12



6 Discussion of the results

Under delegation, the egnilibrinm of the endogenously chosen delegation solution
and transparency regime is characterized by an effectively conservative central bank
(x > 1) as well as transparency of the mbation and opacity of the ontput target
ln order to deternine the welfare ellects, the equilibrivm has 1o be compared to the
globally and socially optimal combination of effective conservatism and transparency,
given that wonetary policy is delegated. Using (14) and comparing the expected loss
of soctety for dilferem 1, and 7, reveals that society prefers either transparency or

opacity of both targets:

(1.1) if x > ¢

argming, . pE[P'(re.7,)) = { (.m fy<y L

with { = 1+ /1 + ,—.!‘1.‘“ Henee, under delegation. the globally optimal solution
for society is characterized by a delegation solution which is accompanied by either
trausparency or opacity of both targets. Consequently, the equilibrimn strategy does
uot represent the social optinnnm under delegation.

Figure 2 exemplarily displays the ex ante expected social loss for each possible
trausparency regime (7. 7,). The fignre represents the case where the social optinmm
under delegation is characterized by opacity of both targets (7, = 0,7, = D).'" For
degrees of elfective conservatisin below \ society prefers total opacity. Bevoml
total transparency vields lower expected social losses. The transparency strategy
practiced by the monetary anthority (7, = 1.7, = 0) is ontperformed either by
total transparency (y > y) or total opacity (x < ). The loss in the equilibritun
combination of delegation and transparency - the minimum of the continuous bliack

line - is larger than in the social optinnum under delegation.

15See Appendix C 2.
"5The igure i hased on sinalations of the above model for the parmneters vahies: y* —y" = o = |,
ol=1l5andal =2and ot = 1.2

13




Fignre 2: Opacity of both targets as social optimum
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=L apected Loss Society (1.0) +seeee Expected Loss Society (0.1)

So far. we have shown that there is a conflict between the preferred transparency
regimes of society and the central bank.'” In the following, we analyze in more
detail. how and why the preferred regines differ. As shown above, transparency of
the inflation target decreases ontput variability relative to opacity. This effect is
beneficial for both, the central bank and society. Under transparency; i.e., svnunetric
information, shocks to the inflation target do not cause inflation expectation errors
and, thus, do not alter ontput (variability). The output targets of the central bauk (i)
and society (y°) are independent of inflation target shocks. As a consequence, lower
output variability results in lower expected loss and transparency is beneficial. In

contrast, even though a transparent inflation target unequivocally increases inflation

17All qualitative results in this paper are not sensitive to changing the structural parameters of
the model, e.g. a different slope of 1he Phillips-curve which is norinalized 1o 1 in our maodel.

14



sariability. this effect is detrinental bor soriety bat hewelicial for the ventral bank. For
the latter, an inflation target shock under transpareney pushes actnal and targeted
inflation in the same direction and to the same extent (see (6) far 7. = 1). As a
resitlt, the deviation from the rarget is not affected by the shocks. Higher inllation
variations under transparency. thus, are accompanied by lower variatians in deviatius
from the target than under apacity. Expected central bank loss is lower. However.
society’s expected loss increases hecause a target shock alters inflation but leaves tln
social target 7° mchanged. The resulting higher variabiliy of target deviatinns vields
higher expectrd social lass.

With regard to autput target shincks, the inHation variahility elfect of rransparenry
is detrimental for the central baik aud society. Shocks to the ontput target leave the
inflatinn targets (7 and #°) unalfected bt lewl 1o higher inflation variability nmder
transparency (see (6) for 7, = 1). Hence. illatiun Anctnations aronud the tavgt
are more prononneed. implying higher expected loss. The ontput variability etlect 1S
ww beneficial for society but detrimental for the erntral bank. Revealing the ontput
target yields inflation expectations errors which are not sensitive to target shocks.
Under transparency, ontput is, thus, independent of the shocks. For the central
bank. shocks indnce fluctuations of the central bank’s ontput targer which leads tn
higher variation in target deviations aml higher expected loss. Socicty’s antput targt
remains unaffected under transparency. Thus, target deviations vary less. implying
lower expected social costs. As a result of all effects. the eentral bank always benelits
from transparency of the inltation targer and npacity of the ontput target. In eontrast
society always faces a trade-olf.'*

The conflict between the socially optimal and the chosen transparency regine can
) I ) R

¥ Note, that society's trade-off between transparency and opacity is identical for both torgets
other words, \ is the threshold level of effeetive couservatisin which exnctly canerels out the intlation
and output variability etfects for both, the iullation target and the outpnt 1argt shocks (see appendis
G20




be triggered by two differences in the objective functions of society and the central
bank. First, nnder delegation, the central banks’ targets are subject to shocks. Sec-
ond, the central bank’s relative weight on the targets differs from the preferences of
society. In order to separate the effect. we analyze the case o = o*f; ie., the central
bank and society attach the same relative weights to the targets (\ = 1) but the cen-
tral bank has private information. Because society’s threshold level for transparency
is always greater than 1 ({ = 1 + \/m ). opacity will be socially superior in
this case. Only a > a limits the social costs of transparency and a transparent.
regime may become desirable. Making the central bank more inflation averse in-
creases its costs of inflation variance relative to ontput variance. This n fact alters
saciety’s trade-off with respect to transparency. As evident from equations (8) to
(11), a higher relative target weight o mitigates the detrimental inflation variability
effects. In contrast, the beneficial output variability effects are more pronounced.

The above findings have some interesting implications. One policy implication of
the model might be that, due to the stroug conBict between the preferred strategies
by society and the central bank, the choice of the transparency regime should be part
of the delegation solntion of society. This solution would solve the conflict but it
would require credibility of such an arrangement; i.c., central banks do not deviate
from such a regime in the policy implementation process.

Another prediction of the model is that central banks always choose to publish
inflation targets and conceal ontput targets. Traditionally, central banks did not pub-
lish inflation targets which is at odds with the models prediction. However, especially
in times of more independent central banks, transparency has become a necessary con-
dition for the accountability and the credibility of central banks. Many central banks
have increased transparency in the recent past (Blinder et al., 2008). Today, many
central banks publish inflation targets rather than output targets (Geraats, 2006). A

pronminent example is the ECB which has a transparent inflation target of below. but
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close to 2%. There is. however, hardly any information on the ontpnt target. The
analysis of Fry et al. (2000) reveals that 59% ol the central banks i their sample
publish explicit inflation targets.

Many central banks have often been acensed of being too secretive. A prominent
example is the ECB (Buiter. 1999; Svensson. 2002). However. our model implies that
a central bank can also be too transparent. In the case of total secrecy mininizing
social costs, the predicted central bauk behavior: i.e.. the pnblication ol inlation
targets, is socially snb-optimal.

In our model, inflation and output variability effects are the only determinants of
the desirability of transparency. Of course. we do not claim that our model captures
all motives for transparency. The literature discnsses a variety of dilferent motives
Milton Friedman snggested "that by far and away the two most important variables in
their loss function are avoiding accountability on the one hand and achieving public
prestige on the other’ (quoted from Fischer, 1990, p. 1181). Avoiding accountability
may imply that central banks choose to be opagque. Applying the theory of burcan-
cracy to the ECB, Forder (2002) argnes that central banks pursne their own goals as
maintaining independence, prestige, maximinn discretion and avoiding blame for fail-
ure. This may lead the ECB to ambiguous communication and intransparency. Dincer
and Eichengreen (2009) also argue that transparency can go too far and central bhanks
might be subject to pressure from different interest gronps and their independence
might be challenged. Contrarily, a Niskanen type of argiment of budget maximizing,
would imply that central banks tend to maximize transparency. Through the prepa-
ration of reports and the excessive communication with the public central bankers

may try to maximize the size of their institution.!?

9See Berger et al. (2006), p. 6 in the context of centrat bank independence.




7 Conclusion

In this paper, we applied a sinple neoclassical time-inconsistency framework in which
monetary policy is modeled as a two-stage game between the private sector and the
central bank. In the first stage, society first chooses the delegation solution (effec-
tive conservatism) and the appointed central bank then determines the transparency
regime. In the second stage. monetary policy is conducted. We show that, in a model
with stochastic policy targets and asyimmetrie information, the transparency regine
chosen by the monetary authority, which the model predicts to be more inflation
averse than society, does not coincide with the regime preferred by society. Inde-
pendent of society’s choice of the degree of effeetive eonservatism, the central bank
practices transparency of the inflation and opacity of the output target. However,
society either prefers transpareney or opaeity of both targets. The results imply that
there is a strong conflict between socially optimal and praeticed transparency regimes.
As a conclusion, the choice of the transparency regime shoukd be part of the optimal
delegation solution.

While many central banks have often been aceused of being too secretive our
results imply that central banks ean also be exeessively transparent. Furthermore,
the model’s prediction with respect to the publication of targets is in line with the
observed behavior of many eentral banks. In practice, most central banks seem to

have transparent inflation targets but conceal other targets (Geraats, 2006).
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Appendix A: Derivation of equilibriuimn monetary
policy outcome

Appendix A.1: Derivation of equilibrium inflation and output
Inserting aggregate supply (1) iu the loss of the monetary anthority (3) and differen-
tiating with respect to inflation yields the first-order condition

o -+ y" —g+r—n +te=0, (A1)

(1+ayr=ar+§-y"+7 —c {A.2)

The private sector forms rational inflation expectations (i.e. E[r] = 7). given the
information on the policy targets (4) and (5). Inllation expectations can be calenlated

as follows.

(1 +a)E[r] = aE[7] + E[g) - y" + E[7*] — Ele]. (A.3)
(1+a) =ar" +are+y" +u—y" + 7', (A1)
1 1
A=t =y -y e+ - (A.5)
a a

Inserting inllation expectations in {A.2) and nsing @ = 7° + ¢ and g = y* + p vields

inflation in equilibrinm:
1 1
(l1+a)ym=af+g—y"+7" + (" —y")+ 10+ =Tt — ¢, (A6
a 0

I I
(l+a)yr=a(rm" +to)+ty +p—y" + 7"+ )(y' YY)+ T —mp - (AT)
« a

1 a4+, la+r
€+ T — 0 (AN)
I+a 1+a al+a

I
O o M
43

Calculating unexpected inllation and inserting in the Phillips-curve (1) vields equilil-

rium output:

: 1 a+ 7, ] @éasT, 1
B . Py == [ -+ A.D)
' Tw ©— Ddee @ 1+a R {
: 1 a(l — ) ="
T—7t=— €+ 1+ i Al
l+a 1+a l+(|/ ( )
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n(l—r,,)“ e . o .
1+a 1+a l+a
a ol -7 1=

l+a L

y=y"+rr—7r"+r=y"+

g (A.11)

!/7--Tv - yn e (A12)

Appendix A.2: Variance of inflation and output under differ-
ent transparency regimes

Under the assumption of uncorrelated shocks: i.e., zero covariance, the variance of
equilibrium inflation (sce (6)) is given by

1 a+ Ty la+r7,
€ b4 =
1+a 1+ a a l4+a

Var [#™ 7] = Var [1." + (—1,-(!/' ~y") - /t] . (A13)

r,,.r,,] - 1 2 (“ it Trr)? 2 i((‘t + Ty)? 2

Wiy » 3
v (1 +n)2ﬂ' 3 (1+a)? DT (1+a)? “n

(A.14)

Now, the difference in inflation variance between a transparent and an opaque inflation

target can be calenlated as

1 , (a+1)? 1 (o +7,)° .
Var [xlmv —Var [z"™ == 2 2 e LI 2 15
ar [71' ] ar [7‘ ] <(l +u)2ﬂ, + (l+n)"’a‘ + 2 (L) 7, JA.15)
) 2
= 2 ik 2 L(’-""Tu) 2
((1 + n)"”' 7 (1 +n)'~’”" e a? (1 + a)? l
2041 5
mﬂ,,>0.

Similarily, the difference in inflation variance between a trausparent and an opaque

ontpnt target is given by

2 2
Var [71'”‘"] —Var [71""")] < ! v, b ) ol + i? R ol

et A 16
(1+-n)20‘ (1+a)? a?(1+a)? ") )
1 3. lobmy s, 1 @ 5
((1 +n)20' (1+a)? @ a?(1 +n)'20“
1 2a+1 ,
(0 +ap

> 0.

The variance of output is

: « a(l —1,) 1 —ar
1 Tl = Var |y" € A ! = AT
Ll b ["/ ? I +a l+a : l+nll L



ohje, &, eB-n s Wl -Gl
(1+a)? (1+0a)? (1+a)

Ountput variability differs between a transparent and an opaque inflation target ac-

Var|y

(A.18)

cording to

., = = = a? L-7,)% .
Var o] - Vor ] = (gt + (Tt e
o’ 2 o’ I Lt
= ((1 +n)'-’”' N (1 +n)'-'”" . (1 +n)3”“)
@&
= e 3@
T

and between a transparent and an opaque output target according to

O R o 5 a?(1 = 7,)? 5 :
Var [y" ]-l ar [_l/ ] = ((1 +n)"a' 4 T+a) o (A.20)
2 2 2
0° g @ (L=7) 1 .2)
= 2 e
((1+u)'-’”' T dsar T Gwapt
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Appendix B: Derivation of ex ante expected loss

Appendix B.1: Derivation of the ex ante expected loss of the
monetary authority

First. the period loss is obtained by inserting equilibrinm inflation (6) and ontput (7)

from stage 2 in the loss function of the monetary anthority (3):

1 1 1 o+ la+T, A
m 3 — O T e T ® o L N =5
(e 7) 2(\ (T +n(y v) 1+nf l+n'+nl+n/1 )
1 a o(l-1) 1-7,  \*
= | Y F + ’ = 5 B.1
+2(!/ l-}-n‘c l+a '+l+n/l i L

Using y = y* + p and © = 7° + ¢, rewriting and applying the expectations operator

vields

y T 1 o gk
E(l"(rs.7y)] = ;nb [(;(y —-y") - € — T:'+ 2 T"

1 +a 1 +a nl+()

+él~: [(y & B LIPS i T o }

+ I+ a 1+a
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Under the assumption that shocks have a mean of zero and are nncorrelated (Eep] =

(0. E[ep] = 0, Elev] = 0) we obtain equation (12):

11 : 1 o Ta(l = 1) . .
Bl = ——(y'—y"))+§(l+)., ;[f‘]+§u((1—r)b[l.2]

11{a+7)2 . , S 5

Za (1 a) Elp’] + (y -y +2(1+ 5 Ele?]

Larflb—wdl o 5, dladegd

2 (14+a)? i ]+ (1+ \)23["]

Sppm 1/1+a . P N
E[l"(re )] = }( 3 )(!/ P T

la(r, —1)% , (@ +7,)°
a

1
- . B.2
7 1va v Zal r @k 1B2)

Appendix B.2: Derivation of the ex ante expected social loss

Inserting equilibrium inflation (6) and output (7) from stage 2 in the social loss fane-

tion (2) yields

1 1 1 o+ la+7, \*
[s 3 _ .5 T S N p L ¥
(e, 73) 2 (r(y v l+a v 1+a IY+(1 1+nl

1 a a(l —7,) —iy, \*
-y =y ’ : . B.
+2(” e = i F T HB)

Applying the expectations operator and taking into account that the zero-mean shocks

are uncorrelated we obtain equation (11):

1 i 1 (| &
El(re.7)) = soVE [(;(y' i = B T T-",,) }

14a l1+a al+a

2
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Appendix C: Preferred transparency regimes

Appendix C.1: Preferred transparency regime of the monetary
authority

The ex ante expected losses of the monetary authority [see equation (12)] for different

transparency regimes (7., 7,) are given by

E[ma,n] = f+%] Zn # (C.1)
E(1L0) = f+ 30— (©2)
E[I™(0,1)] f+ %liua? + ; l :“ a2, (C.3)
E[(0.0)] = f+%%a;€+ ]Inaf,. (C.4)

0t < '*“(72 and 2-a? > (), equation (13) holds and the monetary anthority

Since =02

strictly prefers transparency of the inflation target and opacity of the output target




indepeident of the delegation solution:

E[™(1.0)] < {E["©,0)), EL™ 1, 1))} < E[I"(0.1)].

Appendix C.2 Preferred transparency regime of society

The ex ante expected social losses [see equation (14)] for different transparency regimes

(Tw. 7y) are given by

- 1 = 1a¥ .,
Elr(1.1)] = h+§(r"a;+§—-a,2 a2,

U g5 . LEL+Fa) &
s S WAl o 2
E[l*(1.0)] = h.+2a o+ 2 (T+a)? Ty

Teffi 4wy 5 la¥ 4

E[I*(0.1)] ST et e

h+

h+

E[I'(0,0)]

Comparison:

1. Ef*(1,1)] < E[I*(1.0)] if
ot (1 +at)
& ° fEef

with @ = Yo Solving for y vields

N 1

2. E[I(1,1)} < E[*(0. 1)] if

i (1+a*)a? ﬂ (14 a')
(1+ )2 o? (1+a)p’

The above condition eqnals condition (C.10). Consequently:

. 1
> ¥= 1+W.
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3. E[(1.1)] < E[I"(0.0)) if
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Since n;",.a?. > 0 condition (C'.15) is anly satisfied if A < 0:

v (I +aY)e?

<.
(1+a0)?

(4]

The above condition equals condition (C.12). Consequently:
>y =/1+ l
2=yl

ar o =+ a*l)a?
(1 +a)

4. E[(0.0)] < E[I"(1.0)] if

The above condition is inverse to condition (C.12). Conseguently:

1

ﬂ"

v<y=y1+

5. E[I*(0,0)] < E[I*(0. 1)] i
ﬂ (1+a*)
® (1+a)’

The above condition is inverse to condition (C.10). Consequent ly:

x , 1

(¢

(C.10)

(C.10)

(C.A7)

(C.18)

(C19)

(C.21)

(€¢.21)

The above conditions determine the ordering of transparency strategies with respeci

to social welfare as shown in equation (16).

(1L1) ify > Y

argming, ., E[I'(rs.7,)) = { (0.0) ify <y
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