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average reaction of inflation to inflation shocks and the volatility of inflation, but increases
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could improve social welfare, more likely under pre-commitment than under discretion, if the
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1. Introduction

Since the seminal work of Cukierman and Meltzer (1986), the issues of central bank
transparency have been largely examined in all its aspects across different types of models.
Theoretical and empirical studies show that central bank transparency is in general desirable
because it can improve private inflation expectations, leading to better economic decisions
and thus higher social welfare, even though opacity could be desirable in the presence of large
distortions.* In practice, more and more central banks, abandoning the tradition of secrecy
since the middle-1990s, are adopting higher and higher standards in political, economic,
procedural, policy and operational transparency.?

This trend is closely related to the move towards more central bank independence across
the world. Improved transparency, by increasing the accountability and hence enhancing the
public support for central bank independence, is likely to reduce political influence over
monetary policy. In this context, the rise of New Keynesian models emphasizing the
importance of forward-looking expectations in the transmission mechanism of monetary
policy reinforces the perception among economists and central bankers that transparency can
potentially improve the anchoring of inflation expectations and therefore the trade-off
between inflation and output-gap stabilization.

In the New Keynesian framework, the public’s expectation about the future path of
monetary policy becomes an important determinant of current economic conditions, with
important implications for central bank transparency. In this framework, considering
monetary delegation issues, Walsh (2003a) has shown that the optimal inflation target weight

is decreasing in the variance of the target around inflation adjusted for cost shocks. Jensen

! The literature on central bank transparency is related to the broad literature on the issue of monetary
uncertainty first emphasized by the important contribution of Brainard (1967). For a recent survey of the
literature on central bank transparency, see Blinder et al. (2008), Crowe and Meade (2008), Geraats (2009),
Dincer and Eichengreen (2007, 2010), and Eijffinger and van der Cruijsen (2010).

2 This corresponds to the five motives for central bank transparency defined in Geraats (2002).



(2002) finds that transparency about a control error may be disadvantageous if the central
bank enjoys low-inflation credibility, and there is need for active monetary stabilization
policy. In Eijffinger and Tesfaselassie (2007), if the central bank’s targets are common
knowledge, disclosure of the central bank’s private information about future shocks impairs
stabilization of current inflation and output. Walsh (2007a) shows that more-accurate central
bank forecasts of demand (cost) shocks reduce (increase) optimal transparency about short-
run targets. Under optimal discretion, Westelius (2009) proves that, when the degree of
persistence of an output target shock is the central bank’s private information, perfect
transparency amplifies the dynamic adjustments of inflation and the output gap and
unambiguously increases inflation and output volatility, reducing thus welfare. Examining the
optimal combination of central bank independence and conservatism, Hefeker and Zimmer
(2011a) conclude that uncertain central bank preferences imply that full independence is no
longer optimal. Li et al. (2010) suggest that transparency about the central bank’s preference
for model robustness could actually reduce macroeconomic volatility. While an inflation
targeting regime with non-linear contract might provide some incentives for the central bank
to be opaque about its preference for the model robustness in order to become more
independent vis-a-vis the government, this is not the case with optimal linear inflation
contract (Dai and Spyromitros, 2010, 2012) .

This paper contributes to the literature on central bank transparency by examining the
static and dynamic effects of transparency about the central bank’s preferences under optimal
discretion and pre-commitment in a standard New-Keynesian model. The current consensus
obtained in the Barro-Gordon framework is that imperfect transparency about central bank
preferences has no significant effect on the average inflation and output gap and will increase

inflation and output-gap volatility (Geraats, 2002). However, while it is common to see many



central banks announcing their inflation target, there is, to our knowledge, no central bank
having produced a public statement clarifying the weights that it puts on its objectives.

Knowledge of the relative weight assigned to the output-gap target is essential for
evaluating how quickly the central bank plans to steer the economy back to the inflation target
following a cost shock. The larger is this weight, the longer the time period allowed by the
central bank to get back to the inflation target, and correspondingly the smaller is the
volatility of output. Therefore, part of the opacity regarding the central bank’s objectives
might be explained by the fact that, in New Keynesian models, inflationary expectations
affect current pricing decisions, inciting a flexible inflation targeter with a non-negligible
flexibility parameter to appear less flexible than he really is.

According to Cukierman (2009), one reason explaining this lack of transparency is the
difficulty of agreeing once and for all on a value of these parameters representing the median
or average position of the committee, and the risk of dissents among committee members who
collectively make monetary policy decisions; another one is the formidable task involved in
precise measurement of potential output and the output gap that enters the loss function,
which may lead the policymaker (even a unitary policymaker) to shy away from formulating a
precise value for preference parameters.

The main objective of the paper is to show if the static and dynamic effects of uncertain
central bank preferences in a standard New Keynesian framework emphasizing forwardly-
looking expectations could account for such behaviors of central bankers. Our study helps to
understand the difference of effects of central bank transparency across economic models. It
is particularly interesting because, according to Cukierman (2002), central banks and
economic agents are submitted to important model uncertainty.

Our main results suggest that imperfect transparency about the central bank preference

parameters could be welfare improving in static and dynamic terms if the central bank assigns



a relative low weight to output-gap stabilization. This result echoes with these of Westelius
(2009) obtained in the standard New Keynesian framework, showing that imperfect
transparency about the central bank’s targets could simultaneously reduce the volatility of
inflation and the output gap and moderate their dynamic adjustments. Our results are not
contradictory with recent empirical studies (Demertzis and Hughes Hallet, 2007; Geraats,
2009; Dincer and Eichengreen, 2007 and 2010; van der Cruijsen et al., 2010; Spyromitros and
Tuysuz, 2012), which, while in most cases showing the positive effect of transparency on
macroeconomic performance, do not go far enough, due to lack of data, so as to appreciate the
effects of uncertainty about the relative weight that central banks assign to output-gap
stabilization.

The present study is closely related to the works of Nolan and Schaling (1998), Eijffinger
et al. (2000), Faust and Svensson (2001), Jensen (2003), and Demertzis and Hughes Hallet
(2007) among others. Using the static Barro-Gordon framework, they show that imperfect
transparency about central bank preferences is detrimental to social welfare when corrections
are made for the effects due to arbitrary specifications of uncertainty about one or the other
parameter attached to the central bank’s objectives. Of great relevance to this paper, with
regard to its theoretical conclusions, are models introducing distortions through the wage
setting behavior of labor unions (e.g.. Sorensen, 1991; Griiner, 2002, Spyromitros and
Zimmer, 2006), or distortionary taxes (Hughes Hallett and Viegi, 2003; Ciccarone et al.,
2007; Hefeker and Zimmer, 2011b), or/and public investment (Dai and Sidiropoulos, 2011).
In models with distortions, central bank opacity could improve welfare because it could
discipline the private sector or the government when setting wages or tax rates.

The remainder of the paper is organized as follows. In the next section, we present the
basic model. In the section after, we solve the model under discretion and examine the effects

of opacity about central bank preferences on the level and volatility of macroeconomic



variables and the dynamics of inflation expectations. In section 4, we investigate the same
issues when the monetary policy is conducted under optimal pre-commitment in a timeless
perspective. Section 5 compares the static and dynamic effects of opacity under these two

policy regimes. The last section concludes.

2. The model

The description of the economic environment follows the standard New-Keynesian
model based on optimizing private sector behaviour and nominal rigidities that has been
extensively used in the recent literature on monetary policy (Clarida et al. 1999). The
economy is characterized by a forward-looking Phillips curve:

7= BB, + X +€,  Wwith0<B<1, §>0, (1)
where 7, is the inflation rate, E, 7, ., the private sector’s expectation of future inflation, X; the

output gap, e, an inflation or cost-push shock. g is the household’s subjective discount

factor, which is positive but less than unity. The composite parameter ¢ is the output-gap

elasticity of inflation and captures the effects of the gap on real marginal costs and marginal
cost on inflation. More precisely, 55%;"%(1+ @), where 4 is the fraction of firms

keeping their prices constant in period t, and (1+ ¢) characterizes the linear relation between
the real marginal costs and the output gap.
We assume that the inflation shock is serially correlated and follows an AR(1) process:
& =8y +Uy, 0<p<land E v, =0 ; (2)
where v, has a zero mean and is serially uncorrelated, and o represents the degree of

persistence of inflation shocks.



In an economy characterized by equation (1), monetary policy affects current inflation
and the output gap through two channels. The first is the policy rule (or direct) channel. In
effect, the implied price inertia of the model enables monetary authorities to manipulate the
real interest rate through the variation in the nominal interest rate, affecting the aggregate
demand, and hence inflation and the output gap. The second is the inflation expectations (or
indirect) channel. Acknowledging that monetary policy affects the expected future stream of
output gaps and inflations, some firms will modify their prices today in anticipating that they
may be unable to adjust prices in the future, causing current inflation to vary.

Because the forward-looking property of the New Keynesian Phillips curve is a very
important channel for monetary policy, it is also essential for the impact of political
transparency. The standard Barro-Gordon framework, which is largely used in the literature
on the central bank transparency, only allows analyzing the direct and indirect effects of
transparency in the conduct of current monetary policy, but does not capture the effects of
transparency operating through the public’s perception of future policy. This perception is
dynamic by nature and cannot be elicited in the Barro-Gordon model.

It is therefore insightful to examine the implications of such a perception for political
transparency in Clarida et al. (1999) when the issue of transparency is addressed by use of the
CB’s objective function employed in the traditional literature on transparency. The central
bank is assumed to minimize a standard objective function which is quadratic in deviations of

inflation and the output gap from their respective zero target levels:

@ =B Ao+ AT, 450, 3)
i=0

where A is the expected relative weight placed on the output-gap objective, S the central

bank’s discount factor. The weights assigned by the central bank to inflation and output-gap

stabilization are more or less predictable by the private sector, meaning that & is a stochastic



variable. The formulation according to which ¢ is associated with both inflation and output-
gap objectives is adopted to avoid the arbitrary effects of central bank preference uncertainty

on average monetary policy (Beetsma and Jensen, 2003). The distribution of ¢ is

characterized by E(g) =0, var(s) = E(¢?) = o2 and ¢ e[-1,1]. The variance o represents

the degree of opacity about central bank preferences. When agz =0, the central bank is

completely predictable and hence fully transparent. Knowing that the random variable ¢ is

taking values in a compact set and its expected value is equal to zero, Ciccarone et al. (2007)

and Ciccarone and Marchetti (2009) have proved that o> has an upper bound so that

o’ €[0,A].

3. Optimal monetary policy under discretion

The central bank is assumed to determine the optimal discretionary policy along the lines
of Clarida et al. (1999). Thus, the decision problem of the central bank becomes the single
period problem of choosing the values of inflation and the output gap that minimize the loss
function subject to the inflation adjustment equation. The policy instrument remains the
interest rate, as the Euler condition (the IS curve) imposes no constraint in the central bank’s
problem and can be “subsequently” used to solve for the rate of interest once optimal inflation
and output gap have been determined. Therefore, we do not pay attention to the IS curve and
hence the rate of interest.

The central bank implements the time-consistent discretionary monetary policy. Under

discretion, the central bank treats expectations of future inflation as given in setting =, . It

minimizes the loss function (3) subject to the constraint (1). The first-order condition is

X = =D, (4)



where CD=%‘; and its expected value is approximated using the second-order Taylor

development as E,(P) = +1;—;a§. Substituting x; given by (4) into (1), we obtain

1

2
1 1

EZi :E(1+52q))77t _Eet- ()

In the following, we will first determine the solutions of equilibrium and then examine

the static and dynamic effects of central bank opacity.

3.1 The equilibrium

The difference equation in 7z, given by (5) and (23) has a unique non-explosive rational
expectations solution. Known as the “minimal state variable” (MSV) solution, it can be
obtained using the method of undetermined coefficients (McCallum, 1983). Given that the

only state variable in this model is the exogenous cost shock e; , we guess that the solutions of
7, and E,z,, take the following forms: 7, =g, and E,z,,, =E,(¢e.,,) . This with (2) yields
E7z,, = peE:({) . Substituting the latter into equation (5) and comparing the resulting
solution of 7, with 7, =Ze, implies & =O[SpE,({)+1], whose mathematical expectations

allow to obtain®

E(©)

Et(g):m,

(6)

where GE#?@)' Using the second-order Taylor approximation and taking account of
—&+ +&

S22
(1+5%)3 e’

opacity, we obtain E, (@) = - 152
N

Substituting E,(¢) given by (6) into E, 7, = p&E;(¢) and using (4) and (5), we get

PE(©)e,

Etﬂt+1|discretion - m ,

(7)

® The appendices are available upon request.



e,

ﬂ-t|discreti0n - 1—,3pEt (@) ! (8)
Xe
Xt|discreti0n = _1—ﬂpEz (@) ! (9)

L+e)

where Q = >
A—e+0°(L+¢)

, and the second-order Taylor approximation of its expected

2
(1+A)1-07) 0'5 .

value is given as E(Q) = —1
9 ) A+62 (1+52)3

The variances of inflation and the output gap are obtained using (8) and (9) as:

__BO) . (10)

Var(ﬂ-t )|discreti0n [1 — ﬂpEt (®)]2 ’

__EQ) (1)

Var(xt)'discretion [1— BoE, (@)]2 e’

where aez =var(e,) . Et(®2) and E(Q?) are respectively approximated using the second-

2 -2 -2
rder Tavlor veloomen 2 ~ 22 S°(A+A)[6°+A(36°-2)] _2 n
orde aylo development as  E(®) ao?y sty o, and
2
E(Q?)x —1 4 @A@x3-257) ;2 Aceording to (7)-(11), the central bank’s political opacit
(@)=t e O g to (7)-(11) sp pacity

affects E,z,,,, var(z;) and var(x;) both through the numerator and the denominator while
affecting 7z, and x, only through the denominator.

Hereafter, we will examine the effects of imperfect transparency on the equilibrium and
dynamics of the economy under monetary policy discretion in distinguishing serially

uncorrelated and correlated inflation shocks.

3.2 The equilibrium effects of central bank opacity
Central bank opacity indirectly affects the level of inflation and the output gap through its

effects on inflation expectations. It affects the variance of these variables both through the



inflation expectations (or indirect) channel and the policy rule (or direct) channel. The latter
corresponds to the fact that the shocks affecting central bank preferences modify the trade-off
between inflation and the output gap, i.e., the slope of the monetary policy rule given by
equation (4), and hence the reactions of inflation and the output gap to inflation shocks,
leading to a change of their respective volatilities. To distinguish the respective effects due to
these two channels, we first consider the case of serially uncorrelated inflation shocks, where

the expected future inflation is zero, and then the case of serially correlated inflation shocks.

The case of serially uncorrelated inflation shocks

This is the case where p =0, implying that E,(e;) =0 and hence E,z,,; =0. Using (8)-

(11), it is straightforward to obtain Et(g—gg) = E,(0), E, (%;) = 6E(Q), var(r,) = E, (0?)c?

and var(x,) = 6°E, (Q%)c?.
Since E,z,,, =0, the effects of imperfect transparency on the volatility of inflation and

the output gap are exercised through the policy rule channel of the uncertainty about central

bank preferences. The importance and the sense of such effects depend on the value of

structural parameters. Examining the reactions of 7, X, Et(%), Et(gx?:), var(z,) and

var(X,) to an increase in opacity leads to the following proposition.

Proposition 1. Under optimal discretion, when inflation shocks are serially uncorrelated, an
increase in opacity will not affect the level of inflation and the output gap for a given
preference shock but will reduce the average reaction of inflation and increases the average

reaction of the output gap to inflation shocks if 6 <1. It will decrease the volatility of

inflation if 5 <,z and vice versa. It will increase the volatility of the output gap if

o< %3 and vice versa.

10



Imperfect transparency does not affect inflation and the output gap through the inflation
expectations channel because the expected inflation rate is always equal to zero when
inflation shocks are serially uncorrelated. However, the reactions of inflation and the output
gap to inflation shocks are directly affected by unpredictable preference shocks and hence

their average reactions are affected by opacity through the policy rule channel. In effect, given

that E (a;") E.(®) and E (5X‘) =—0E,(Q) and the second-order Taylor approximations of

E;(®) and E,(Q), it is straightforward to see that, for such effects on average inflation and
output gap to disappear (or to be inversed), the output-gap elasticity of inflation 6 must be
equal to (or greater than) unity. According to equation (4), the optimal trade-off between

inflation and the output gap must verify (1—¢g)dx, =—-0(1+¢&)dz, . The Phillips curve

implies that dx, =+ dz,, where & corresponds to the rate of transformation between inflation

and the output gap. Inserting the latter equation into the previous condition yields:

Adx, =&, +%(1—52)6d72't | (12)

Equation (12) illustrates why 6 =1 is a critical threshold. In effect, for 6 =1, the optimal
trade-off condition (12) will be the same as in the case of full transparency and thus imperfect

transparency will not affect the average equilibrium.

For 6 <1, the preference shocks stochastically affect the slope of the policy rule. To
appreciate its average impact on the policy rule (4), we use the latter to compute

dE(x,) = —6E, (®)dE(7z,) where E(z;) and E(x,) represent the average value of inflation and

the output gap. Given that aE‘(qj) = 1;1 this means that an opaque central bank is ready to

O's
trade off one percent of decrease in inflation against a larger loss in output compared to a
perfectly transparent central bank. In other words, the average policy rule (MP%) has a slope

£#0

with an absolute value lower than that of the policy rule under perfect transparency (see

11



Figure 1, where PC(e, >0) represents the Phillips curve subject to a non-persistent positive

inflation shock under opacity, while PC(e, =0) represents the Phillips curve in the absence of

shocks; MP25 and MP.%% stand for the policy rule under full transparency and the average

policy rule under opacity respectively). Therefore, on average, imperfect transparency
attenuates the reactions of inflation but amplifies these of the output gap to inflation shocks
compared to perfect transparency (point 2 versus point 1 in the event of a positive inflation

shock).

C(e >0)

PC(e, =0)

Wdis

20

dis
PszO

Figure 1. The effect of opacity on the equilibrium with p =0 and 6 <1.

The parameter & captures both the impact of a change in real marginal cost on inflation
and the co-movement of real marginal cost and the output gap. Its range of values in previous
studies is quite small. For example, McCallum and Nelson (2004) characterize the empirical
evidence as consistent with a value of ¢ in the range [0.01, 0.05] according to the estimates
in Gali and Gertler (1999), Walsh (2003b) sets 6 =0.0832, and Westelius (2009) uses

0 =0.03. Roberts (1995) reports higher values, with the estimated coefficient on the output

12



gap at about 0.3, which is equivalent to 6 =0.0750n a quarter basis. Some researchers adopt
high values for ¢ in their numerical simulations. For example, Jensen (2002) retains ¢ =1,

and Walsh (2007b), considering $=05 , =099 , and ¢@=1 , obtains
5 =899 (14 9)=1.010. If 5>1 is verified, the effects of opacity on average inflation

and output gap through the policy rule channel will be neutralized (& =1) or inversed (6 >1).
Given the empirical studies on the New Keynesian Phillips curve reporting low values for &,

these are less likely situations.

As inflation shocks are serially uncorrelated, central bank opacity will affect the volatility
of inflation and the output gap only through the policy rule channel. The effects of opacity on
macroeconomic volatility depend on the output-gap elasticity of inflation (6 ) and the

expected relative weight assigned to output-gap stabilization (1).

H H HH 24 P H A+3
It is to notice that the condition & < 157 IS more restrictive than & <1, while & < ,/%

is less restrictive. To reverse the positive effect of opacity on the volatility of the output gap,
one must have & > /453, which is unlikely.
Given that the parameter ¢ is generally small, only a very low value for 4 could make

possible the condition 6 > 1/% allowing thus opacity to increase the volatility of inflation.

Ky
The latter might not significantly increase when A becomes small because the degree of
opacity is limited by the value of A according to Ciccarone et al. (2007). Nevertheless, the

central bank will have a greater incentive to be more transparent if it attributes a very low

value to A4 so that 6 > 1334/1 , since in this case more transparency will reduce the volatility of

inflation while mitigating the volatility of the output gap. This result is consistent with the

empirical observation according to which the current trend of increased transparency amongst

13



central banks appears to have occurred simultaneously with an increased emphasis on price

stability (Cukierman, 2002).

The case of serially correlated inflation shocks
This is the case where 0< p <1. Given that the numerical values set for the parameter &
in New Keynesian models are generally very small, we consider only the case where 6 <1

when examining the effect of opacity on the level and volatility of inflation and the output

gap. Deriving twice (8) and (9) with respect to e, and a§ leads to the following proposition.

Proposition 2a. Under optimal discretion, an increase in opacity will induce a decrease in

the sensitivity of inflation and the output gap to a serially correlated inflation shock, foro <1.

When inflation shocks are persistent, future expected inflation rate will be different from
zero since it reflects both the implications of current inflation shocks for future inflations and
the reactions of the central bank to these shocks. Using equation (7), we find that

B _ __ pst(+A)a-6?)
dei00? [1- BrE (©))% (1+62)3

<0, implying that an increase in central bank opacity will

induce the private sector to adjust less its inflation expectations in response to the current
inflation shock. This in turn will incite the central bank to reduce the responses of inflation
rate (and hence the output gap) to inflation shocks. Since a high degree of persistence of
inflation shocks will increase inflation expectations, it will increase the role of opacity and

hence will amplify attenuation effects of a decrease in transparency on the expected inflation.

Proposition 2b. Under optimal discretion, an increase in the persistence of inflation shocks
reinforces the effects of central bank opacity through the inflation expectations channel on

inflation and the output gap, for o <1.

The presence of serially correlated inflation shocks implies, under opacity, a weaker

response of inflation and the output gap to the inflation shock for a given central bank

14



preference shock if the output-gap elasticity of the inflation is lower than unity. This result is
independent of the initial degree of opacity.

Deriving (8) and (9) with respect to e, and then the expected values of resulting

derivatives with respect to 052 yield:

OE(%) 52(L+ 2)(1-62)
607 B AR OFAr Y )

&

E() (- pp)s+ A)a-57) -0 (14)
0c?  [L-BoE O (A+52)°

&

Examining (13) and (14), we obtain the following propositions.

Proposition 3a. Under optimal discretion, an increase in opacity will induce a decrease in
the average reaction of inflation and an increase in the average reaction of the output gap to

a serially correlated inflation shock for & <1.

The marginal effects reported in Proposition 3a will be less important with the increase in
the initial degree of opacity but will be amplified by an increase in the persistence of inflation
shocks. In effect, an increase in the degree of persistence will induce a higher expected future
inflation rate according to equation (7), implying that opacity will generally have a great role
to play in reducing the expected inflation rate and hence will make a larger impact on

inflation and the output gap on average.

Proposition 3b. Under optimal discretion, for 6 <1, an increase in the persistence of
inflation shocks reinforces the attenuation effects of central bank opacity on the average

reaction of inflation to inflation shocks. It will reinforce the amplification effects of opacity on

2B (©)-1

75, (©) and vice versa.

the average reaction of the output gap to inflation shocks if p <

An increase in the degree of persistence reinforces the effect of opacity on the output gap

if the initial degree of persistence is sufficiently low. To ensure that the condition given in the

15



proposition is verified for positive values of p , the initial degree of opacity must be

(A-62)(4+52)2

> ), which is verified for positive o2 only if the
262 (1+2)(1-52)

sufficiently low, such that o <

weight assigned to output-gap stabilization is sufficiently high, i.e. 2> ¢&%. In contrast, an
increase in the initial degree of opacity will generally weaken the marginal effects of opacity
on the average reactions of both variables to inflation shocks.

Deriving twice the variances of inflation and the output gap given by (10) and (11) with

respectto ¢ and o2 yields

Policyrule channel Inflationexpectatins channel
o% var(z,) _ S*(L+ A[6° +A(35° -2)]  2Ppd°(L+ A)(1-5°)E, (@2), (15)
00200, |ypreion (A + ) M= PoE (@) (2+8°)’[L- oE(O))
Policyrule channel Inflationexpectations channel
&% var(x,) _ 5P+ )(A+3-25%) 2ﬂp54(1+/1)(1—52)Et(Qz). (16)
00200, |yeorsion (AT0°) W= BPE(@O)F  (A+8°)[1— BoE(O))

In (15) and (16), the degrees of persistence and opacity interact, implying that the marginal
effect of an increase in opacity will depend on the initial levels of p and 0'52. In the
following, in order to obtain some clear-cut conditions, we only consider the case where the

initial equilibrium is characterized by full transparency.

Proposition 4. Under optimal discretion, beginning with an initial equilibrium with full

transparency, an increase in opacity will induce a lower inflation volatility if 5 <,/7%;,
+34

e [ 24 [62+4(362-2)](A+52) oy ..
Vpel0l] orif ;%> <o<land p> RV . It will increase the volatility of the

output gap if 6 <1, Vp €[0]].

According to equations (15) and (16), the effects of opacity through the inflation

expectations channel on the variance of inflation and the output gap are negative if & <1.

Under the sufficient condition 6 < % , the effect of opacity through the policy rule

16



channel on the volatility of inflation is also negative, ensuring hence that the total effects of
opacity on the variance of inflation are negative. If /-4 <& <1, the direct effect of opacity

on the volatility of inflation is positive. It will be dominated by the negative indirect effect if

[62+ (352 -2)](A+52)

the degree of persistence of inflation shocks is sufficiently high, i.e. p> -
54 (1+A)AB

The condition 6 <1, while ensuring that the effect of decreased transparency through the
inflation expectations channel on the volatility of the output gap is negative, implies that the
effect of decreased transparency via the policy rule channel is positive. The negative indirect

effect of opacity is always dominated by the positive direct effect for all p €[0,1].

Our results with regard to inflation expectations are consistent with the consensus in the
literature on central bank transparency, according to which decreased transparency
deteriorates the private sector’s understanding of the central bank’s objectives and actions.
Thus, opacity renders expectations less responsive to current monetary policy actions. If
monetary policy only affects the real economy through unanticipated policy actions, then
decreased transparency may increase the effectiveness of monetary policy, by enabling the
latter to surprise the public. Therefore, introducing some uncertainty about the preference
parameters makes easier for monetary policy to mitigate the effect of an inflation shock on
inflation and the output gap.

A higher degree of opacity decreases (increases) the costs of achieving a higher level of
output-gap (inflation). It has thus smoothing effects on inflation but the opposite effects on the
output gap. These effects are stronger when the trade-off between inflation and the output gap
is high (i.e., when the inflation shock is more persistent and the weight assigned to output-gap

stabilization is lower) than when the trade-off is low.

The results reported in Proposition 4 are quite limited by the fact that, in order to derive

some analytical conditions, we assume that the initial degree of opacity is zero. More
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generally, the first term in (15) is negative if 6 < ,/% and the first term in (16) is positive if

o< ’17“” while the second term in both equations is negative. Furthermore, it is

straightforward to observe that all terms in (15) and (16) are increasing (in absolute value) in
p . Thus, an increase in p will always reinforce the negative effect of opacity on the
volatility of inflation and the output gap while it is unclear how the marginal effect of opacity
on both variances vary with the initial degree of opacity. Some simulation exercises (see
Table 1, Section 5), using benchmark parameter values #=0.99, 1=0.5 and 6=0.08,
show that the effects of opacity on the volatility of inflation (the output gap) are always
negative (positive) and exponentially amplified with the degree of persistence, while higher
initial degrees of opacity moderately reduce the marginal effects of opacity. If we use the

following measure:
1 &
wWe = _EEtZﬂIMXtZJri +”t2+i]v 17)
i=0

our numerical examples show that, for A =0.5 and p <0.433, an increase in opacity would
actually decrease social welfare but will improve more and more strongly social welfare when
o approaches unity.

Our results are significantly different from these obtained in the Barro-Gordon
framework. Eijffinger et al. (2000) find that the mean and variance of inflation increase with
imperfect transparency and monetary uncertainty may have a positive effect on output
stabilization, and therefore also on society’s welfare. Their results are contested by Beetsma
and Jensen (2003), who have shown that expected inflation and macroeconomic volatility are
sensitive to the arbitrary specification of uncertainty about one or the other parameter attached
to the central bank’s objectives. Following Beetsma and Jensen, Geraats (2002) and

Demertzis and Hughes Hallett (2007) have found similar results by normalizing the inflation
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elasticity of the supply curve at one and choosing the preference weights so as to have their
sum equal to one in order to eliminate the effects of arbitrary specification of imperfect
transparency. Nevertheless, introducing distortionary taxes in the Barro-Gordon framework
and fiscal and monetary interactions allows imperfect transparency to eventually have some
welfare-improving effects (Hughes Hallett and Viegi, 2003; Ciccarone et al., 2007; Hefeker

and Zimmer, 2011b).

3.3 The dynamic effects of central bank transparency

In the above, we have determined the equilibrium solution of E,z,,,. To examine the

effect of central bank opacity on the dynamic adjustments, we now consider the

complementary solution of E,z,,,, i.e. its deviations from the equilibrium. According to (5),

we have
1
my = PO(Emy g + Eet) . (18)

Taking the mathematical expectations of the equivalent of (18) for all future periods and

iteratively substituting future inflation expectations leads to the general solution of E,z,,, :

Eutins = [E(O) Eutions + E(©) D [FE (O)] *Eee,; (19)
i=1

We observe that it is the value of SE,(®) which determines how quickly the expected
inflation converges to the steady state equilibrium after a persistent current inflation shock or

a future inflation shock occurs. Deriving E,(®) with respect to o’ gives

2 2
5‘?(?) =_9 ((1;2(21);5 ) <0, V5 <1. This implies that the composite coefficient SE,(®) in
O¢ +

(29), which is lower than unity, becomes further smaller.
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Proposition 5. Under optimal discretion, a higher degree of central bank opacity will
increase the speed of convergence of inflation expectations to their equilibrium levels, for
o<l.

To exclude the bubbles in the solution of expected future inflation given by (19), one

must impose the transversality condition, i.e. lim [BE,(®)]"E,z,,,,; =0. If we only consider
nN—+o0

stochastic serially correlated shocks, when n — +oo in equation (19), we obtain the solution
of E, 7,4 given in (7). Consequently, the effect of opacity is only reflected by a smaller static
error in inflation expectations.

However, when a persistent inflation shock hits the economy or a future event at time T
is immediately known (i.e., a preannounced future policy or a known future shock), the
expected inflation rate will begin to evolve from time t until the steady state is reached.
Consequently, the dynamic effects of such a current shock or future event will be affected by

imperfect central bank transparency through the term E,(®). An increase in opacity reduces
the value of SE,(®) for 6 <1 and hence accelerates, during the transition period until the

equilibrium is reached, the convergence speed of the expected future inflation rate to its long
term trend. The latter is equal to zero given that the inflation target of the central bank is zero.

An alternative way to consider the convergence issue is to examine the expected
eigenvalue of the inflation dynamic equation (5), which is given by E,(A) = % + %Et (D) >1,

where E, (®) =E, (%) with its second-order Taylor approximation as E,(®) =% +1;—§a§.

Since the inflation is a forward-looking variable, for the system to be stable, its

eigenvalue A and hence its expected eigenvalue E,(A) must be outside the unit circle.

Deriving the expected eigenvalue E,(A) with respect to af gives

OE,(A) _ 821+ A)
> = - >0.
oo BA

&

(20)
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According to (20), E,(A) is greater when the degree of opacity increases. Therefore,

imperfect transparency ensures a more rapid convergence of inflation expectations to their
equilibrium level whenever the economy is perturbed by a current shock or foreseeable future
exogenous or policy shocks, while not affecting the stability properties of the inflation
dynamics.

In effect, according to equations (4) and (18), for a given shock affecting central bank
preferences (&), a faster dynamic adjustment of inflation expectations also implies that
inflation and the output gap adjust more quickly. Departing from the benchmark case where
the central bank is perfectly transparent, an increase in opacity will allow, on average, the
central bank to reduce the reaction of inflation and the output gap to inflation shocks. A
smaller response of optimal monetary policy makes the system converge more rapidly to the
equilibrium. A quicker dynamic adjustment implies that the economy will shortly stay in each

state of disequilibrium, implying less negative consequences for social welfare.

10 T T T T T I I I
expected inflation under full transparency
""" - expected inflation under opacity
B

8T * inflation under full transparency M
é %\\\ L inflation under opacity
% [ %\\ <O output gap under full transparency
S 6~ gy * output gap under opacity [
o kN
° = ~%
g = -
5 4 ! * |
g = = T
= = T
5 = e
c = = .
9o = T TR
g 2 = F— —
K = 5 Ty
= R B
g ——
<
2 0 . . . . . . T3 & 3 o
= o o o © o 0 0 ©0 0 O
3 o © ¢

2 —|

4t [ [ [ [ [ [ [ [ [

0 2 4 6 8 10 12 14 16 18 20
Time

Figure 2: Comparison of average impulse responses of inflation expectations, inflation and
the output gap to a one-percent inflation shock under optimal discretion with
£ =099, 1=05,6=0.08, 1=05,and p=0.90.

However, when analyzing the effects of opacity on inflation and the output gap, one must

also take account of the direct effects of the central bank’s preference shocks by computing
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the average responses of inflation and the output gap. As shown in equations (13) and (14)
and in Propositions 2, 3a and 3b, an increase in opacity will accelerate the dynamic
adjustment of inflation and the output gap through the inflation expectations channel but have
opposite effects through the policy rule channel. Under the assumption that & <1, shocks on
central bank preferences will accelerate on average the adjustment of inflation but decrease
that of the output gap during the transition to the steady state equilibrium (Figure 2).
Nevertheless, the possible dynamic costs of preference shocks for the society through the
policy rule channel could be dominated by the dynamic positive effect of opacity on social
welfare through the inflation expectations channel. It is more likely if the weight assigned to

the output-gap stabilization relative to the inflation stabilization is low.

4. Optimal monetary policy under pre-commitment in a timeless perspective

Optimal monetary policy can also be characterized by commitment. Under optimal
commitment, the central bank chooses at time t both current and expected future values of
inflation and the output gap and it takes advantage of the forward-looking nature of inflation
expectations through the introduction of policy inertia. Optimal pre-commitment generally
leads to higher social welfare than under discretion since the latter, but, while eliminating the
inflation bias, it could generate a stabilization bias. To successfully affect inflation
expectations, the commitment to a future path of policy needs to be credible. Thus, central
bank transparency would appear to be a prerequisite for such a strategy. However, we are not
certain that imperfect transparency adds a supplementary and welfare-reducing constraint to
the central bank’s optimization problem under commitment in the New Keynesian framework

which emphasizes the forward-looking behavior of the price setters.
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We consider that the central bank can credibly commit to future policies. More
specifically, we will consider that the central bank adopts a timeless perspective in optimal
pre-commitment monetary policy rule to eliminate the dynamic inconsistency.

In the following, we first present equilibrium solutions. We then examine the effects of
imperfect transparency on the level and variance of macroeconomic variables before

investigating its effect on the dynamic adjustment.

4.1 Equilibrium

Under commitment monetary policy, private sector’s inflation expectations are not taken
as given but are instead considered as variables that can be influenced by monetary authorities
to achieve policy objectives. Optimal monetary policy under commitment is obtained by
minimizing (3) subject to (1) for all periods t, t+1, t+2, ..., t+n . The first-order
conditions of this minimization problem can be rearranged to yield:

A—c
T =— X, 21
Yo S(l+e) T 1)

A—¢
Tiys = _m (Xt+s

— Xirs-1) s for s=123... (22)
The time inconsistency of the commitment solution becomes evident when comparing (21)
and (22), since (21) places a requirement that is specific to the current period and is different
from the corresponding requirement (22) for later periods.

The timeless perspective resolution (Woodford, 1999) to the problem of the time
inconsistency of optimal policy consists for the policymaker to respect the optimality
conditions derived above, except for the current period when the optimization takes place.

This amounts to using (22) also for the current period and neglecting (21), yielding the

commitment optimality condition: *

* See also Clarida et al. (1999), and McCallum and Nelson (2004).
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= —5(1+€) (X = %-1) (23)

The dynamic system in x, and =, defined by (1) and (23) has a unique non-explosive
rational expectations solution. Using the method of undetermined coefficients to obtain the
“minimal state variable” (MSV) solution (McCallum, 1983), we express it as a linear function
of the state variables x,_;and e, as follows:

m =0% 1 +C,8, (24)
X =b X _4 +C,8, (25)
Following McCallum and Nelson (2004), and taking account of the uncertainty about central

bank preferences, we find that the expected value of b,, i.e. E, (b, ), must satisfy

BLE, (b,)F’ —7E,(b) +1=0, (26)
where y =1+ 8+ 6°E,(®) . Equation (26) has two solutions. The one of interest, which

delivers the stationary rational expectations equilibrium for all values of structural parameters

and corresponds to the policy optimum, is in the unity circle and is given by

E,(b,) = YNV —2P V7t -4p _ 27)

2p
Using (27) into conditions relating coefficients b, c., b, and c, to obtain their solution

and inserting it into (24) and (25) lead to

I O p-1+E, (b))
Eealeomin =55 @) O Ly o) ey
PN (RS 1+ 6%E, ()
ﬂ-t|c0mmitment _®{[5+ éEt (@) Et (bx)}xt—l +1+ﬂ(l—p)+52Et (CD)_,BEt (EX) et} ) (29)
M G - 1+ 6%, (®)
Xt|commitment =X &2{{5—'_ éEt ((D) Et (bx)}(t—l_*']-_I_ﬂ(l_p)_I_é\zEt (q))_ﬂEt (Bx)et}- (30)
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4.2 Effects of opacity on macroeconomic performance under pre-commitment

Under perfect transparency, discretion leads to a stabilization bias and lower social
welfare (in general) than under optimal pre-commitment in a timeless perspective (McCallum
and Nelson, 2004). In effect, under commitment, the central bank chooses, at time t, both
current and expected future values of inflation and the output gap. Before comparing the
effects of imperfect transparency across these two monetary policy regimes, we first explore

its effects on the level and variance of inflation and the output gap under pre-commitment.
Deriving the level of inflation and the output gap given by (29)-(30) with respect to 052

leads to the following propositions.

Proposition 6a. Under optimal pre-commitment in a timeless perspective, an increase in

central bank opacity will generally reduce the dependence of inflation on the past output gap

and increase that of the output gap.

A sufficient condition 52E, (®) ># can be imposed to ensure the effects reported in

Proposition 6a to be verified with certainty. For £ near to unity and small &, this condition
could be satisfied if A is relatively small. However, even if this condition is not verified, it is
very probable that Proposition 6a is still valid, since other factors clearly play in the sense of
attenuating the dependence of inflation on the past output gap.

Numerical exercises show that for g =0.99, the effect of opacity on the dependence of
inflation (the output gap) on the past output gap will be reinforced (weakened) only if
52E, (@) is smaller than a threshold situated between 0.00009 to 0.00010. When & takes a
conventional value as adopted in the New-Keynesian models, e.g. 6 =0.08, the central bank
must attribute a very large value to its preference parameter A. This is unlikely because the

inflation-targeting central bank generally emphasizes on inflation stabilization.
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Proposition 6b. Under optimal pre-commitment in a timeless perspective, an increase in the

central bank opacity will reduce the sensitivity of current inflation and that of the current

4-y

2y%-4p

increase in the degree of persistence of inflation shocks.

output gap to the inflation shock if %— p— < 0. These effects are reinforced by an

When the inflation shock is not persistent, i.e., o =0, the condition in Proposition 6b

becomes £ ——%Z_ < 0. This condition could be expressed as 52Et(CD)<1—§. The latter

2 2fyt-ap
will be generally verified given that ¢ is small and the central banker does not focus too
strongly on the inflation target, implying that A is large. Furthermore, a lower initial degree
of opacity will make the condition easier to be satisfied.

The results reported in Propositions 6a and 6b are explained by the inflation expectations
channel. In effect, a decrease in transparency will reduce the reaction of expected inflation to
the past output gap and inflation shocks. Lower inflation expectations will simultaneously
allow reducing the responses of inflation and the output gap to inflation shocks. On the
other hand, opacity has divergent effects on the dependence of inflation and the output gap on
the past output gap because their dependence on the latter is inversely related according to the
monetary policy rule under pre-commitment, i.e. equation (23).

We find that an increase in opacity will reduce the average reaction of inflation to
inflation shocks if 6°E, (@) <%Z which is a sufficient condition to ensure that the effect

through the inflation expectations channel is also negative, as that through the policy rule
channel. The effects of imperfect transparency on the reaction of the output gap through the
two channels are in opposite sense. It seems impossible to obtain some clear-cut conditions in

order to evaluate their relative importance. Numerical simulations for £ =0.99, 1=0.5,

5=0.08 and o show that the effect of opacity on both variables through the policy rule
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channel is generally larger than that through the inflation expectations channel. These
marginal effects of opacity are amplified with a higher degree of persistence of inflation
shocks but weakened by an increase in the initial degree of opacity. Thus, for plausible
parameter values, an increase in opacity will amplify the average reactions of the output gap

to inflation shocks and more so when the degree of persistence of inflation shocks is higher.

Proposition 6¢. Under optimal pre-commitment in a timeless perspective, an increase in the
central bank opacity will generally reduce (increase) the average reaction of current inflation
(the current output gap) to inflation shocks. These marginal effects are reinforced (weakened)
by an increase in the degree of persistence of inflation shocks (the initial degree of opacity).
Using (29) and (30) to compute the variances of inflation and the output gap respectively

and then twice deriving them with respect to x?, and &? yield:

o var(r,)

202002 = 5* A, +{E,(07) - [E,(O)I'}By, (31)
t-1 ¢ lcommitment
2
SO A @) @B, @)
t-1 ¢ lcommitment

where

A _{ 12?20+ 2)2A-6Y? Gz}{ﬁ ﬁ[l—Et@)]Et(Ex)F,

Tl (a+6%)° (1 +062)° ¢ JE, (D)

B, - LU AED,) [ 5. PL-E(BIE, (Bx)} 1B )+ O B 2B BIE(D)] |
[, (@)] OE,(®) V72 -4p

Our numerical exercises show that the dependence of the volatility of inflation and the

output gap on the past output gap is weakly affected by an increase in the degree of opacity

27



whatever is the initial degree of opacity. Furthermore, these effects are independent of the

degree of persistence of inflation shocks.

Deriving the variances of inflation and the output gap with respect to o2 and o yields:

2
% = (8% +348% — 22)A, + fE,(02)B, , (33)
aGe 60‘5 commitment
2
9" var(x,) = (1 +3-25%)A, + 52E,(Q)B,, (34)
809 805 commitment
where
2 2 2
_0°(1+4) 1+ 6°E (D)
©(A+8Y) 1+ (- p)+ 5%(®) - FE (D) |

e

. S AlrS@] |1 4y
P+ pA-p)+52(@) - FEOBIF|2 © 2,7 —ap |

In (33) and (34), the first term represents the direct effect of opacity due to the impact of
the central bank’s preference shocks on the trade-off between inflation and the output gap
(i.e., the slope of monetary policy rule) and hence on the level of inflation and the output gap.
Given that the value attributed to & is quite small in the New Keynesian models, this implies

that if the central bank assigns a sufficiently high weight to the output-gap stabilization, i.e.

A> 253252 , the direct effect of opacity on the volatility of inflation will be negative. For

conventional value of &, the expression (1+3—2652) is clearly positive. As a result, the

direct effect of opacity on the volatility of the output gap will be positive. These effects will
be reinforced by an increase in the degree of persistence of inflation shocks.

The second term in (33) and (34) represents the effects of imperfect transparency through
the inflation expectation channel where an increase in the degree of persistence of inflation

shock will reinforce the negative effect of opacity on the expected inflation rate, reducing thus
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the volatility of inflation and the output gap simultaneously. In the expression of B,, it is easy
to see that higher values of p will increase the possibility of B, being negative or make it

increasingly negative if it is already the case. In effect, we have B, <0 (or equivalently

47 <0) if §%E,(®) <1—£, where E, (®) is negatively related to 1. A smaller

1_ p—
2 2Vy2-4p

5 implies that an increase in the output gap has a less important effect on inflation. A higher

A will positively affect the costs of an increase in the output gap, strengthening the incentive
for the central bank to augment inflation while less decreasing the output gap in the event of a
positive inflation shock. Therefore, these two parameters will affect inflation expectations
inversely, reflecting such trade-offs of the central bank in the future.

—-(4-7)

2r2-4p

Knowing that is increasing in y and capped by % as y >+, i.e. L —>0, one

might conjecture that even though the second term in (31), i.e. —[E,(®)]*}B, >0, has a

positive contribution to the total volatility of inflation, it might not dominate the negative

direct effect of opacity on the volatility of inflation while a positive indirect effect represented
by the second term in (32), i.e. —[E, (Q)J°IB, >0, will reinforce the positive direct effect of
opacity on the volatility of the output gap.

Some simulation exercises are conducted for =099, 6=0.08, 1=0.50 and
agz =0.45, showing that the global effect of opacity on the sensitivity of the volatility of

inflation (the output gap ) to the volatility of inflation shock is negative (positive). The
sensitivity of the volatility of inflation (the output gap) will change from —0.4163 to —11.7915
(from 0.3489 to 1.3138) when p passes from 0.1 to 0.99. A weak initial degree of opacity
will significantly reinforce the above effects only if p is relatively high (see Table 1, Section

5). For different initial degrees of opacity, the negative effects of opacity on the volatility of
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inflation largely dominate its positive effects on the volatility of the output gap and the

difference increases exponentially with the degree of persistence of inflation shocks.

Proposition 7. Under optimal pre-commitment in a timeless perspective, an increase in
opacity will generally decrease the reaction of the volatility of inflation to the volatility of
inflation shocks more significantly than increase that of the volatility of the output gap if the
degree of persistence of inflation shocks is sufficiently high. In general, it will improve social

welfare if the weight assigned by the society to output-gap stabilization is relatively low.

Here, similar to the case of optimal discretion, an increase in opacity decreases more the
costs of achieving a higher output-gap when the trade-off between inflation and the output
gap is high (i.e., when the inflation shock is more persistent) than when the trade-off is low
(i.e., when the inflation shock is less persistent). It has thus large smoothing effects on
inflation without significantly amplifying the fall in the output gap, once the effects of

idiosyncratic preference shocks are also taken into account.

4.3 Effects of opacity on macroeconomic dynamics under pre-commitment

When studying the economic dynamics under discretion, we find that the dynamic system
of the economy is affected by opacity through the inflation expectations channel while future
inflation expectations are affected by the effects of central bank’s preference shocks which
modify the policy rule and hence the optimal trade-off between inflation and the output gap in
all future periods. Under optimal pre-commitment, these dynamic effects are present but are
affected by the pre-commitment of the monetary authority in a timeless perspective, which
implies that the policy rule also depends on the past output gap.

Using equations (1) and (23), we write the dynamic system of expected future inflation

and output gap in a matrix form as follows:
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Etﬂ-prj_ - _5/ﬂ 1/ﬁ TTy -1 t ot

The eigenvalues of the stability matrix are given by

J _VTNY TP \'7/2_4'6<1 J _YINY AP \'72_4'B>1
1= g .

2p 2p
Following Blanchard and Kahn (1980) and King and Watson (1998), we associate the

unstable eigenvalue J, which is outside the unit circle with the forward-looking variable, i.e.,
E.m.,. Its value captures the speed of convergence of inflation expectations. A greater J,
implies that E,z,,, converges more quickly to its equilibrium value. Using the definition of

¥, we can show that

OB(J,) _3*(A+ )| y+vr* 48| (36)
o2 B2 | 2fioap |

The partial derivative reported in (36) implies that the convergence speed of inflation

expectations is clearly accelerated by a decrease in central bank transparency. Through the
inflation expectations channel, opacity will increase the speed of convergence of inflation and
the output gap for a given preference shock. As in the case of optimal discretion, when a large
number of preference shocks occur during the transition to the equilibrium, to measure the
dynamic effects on social welfare, one must compute the average reactions of inflation and
the output gap to inflation shocks. Our previous analysis and simulation exercises imply that
if 6<1, preference shocks will, on average, accelerate the adjustment of inflation but

decrease in general that of the output gap during the dynamic adjustment (Figure 3).

Proposition 8. Under optimal pre-commitment in a timeless perspective, an increase in
opacity will accelerate the convergence of inflation expectations and current inflation to their

equilibrium levels but will decrease the speed of convergence of the output gap.
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On balance, the dynamic costs for the society, in terms of higher volatility of the output
gap due to the effect of preference shocks via the policy rule channel, could nevertheless be
dominated by the dynamic benefits of opacity on social welfare through the inflation
expectations channel (lower volatilities of inflation and the output gap) as well as through the
policy rule channel (lower volatility of inflation) if the relative weight assigned to output-gap

stabilization is low.
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Figure 3: Comparison of average impulse responses of inflation expectations, inflation and
the output gap to a one-percent inflation shock under optimal pre-commitment with
£=099, 1=05,6=0.08, 1=0.5,and p=0.90.

5. Discretion versus pre-commitment: A comparison of the effects of opacity

Commitment policy induces some inertia in the conduct of monetary policy that leads to
the dependence of endogenous variables on the past level of the output gap while giving the
central bank the possibility of reacting to unanticipated inflation shocks as under discretion.
This implies that the dynamic and static effects of decreased transparency could have

significant differences under these two policy regimes.

5.1 Effects of opacity on macroeconomic volatility
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Comparing the volatilities of inflation and the output gap under these two policy regimes,
we find that they reacts less to the volatility of inflation shocks under pre-commitment than

under discretion if

> 1- Et (Bx )
1+[1+ 6°E, (®)]E,(®)

37)

In effect, as inflation shocks become more persistent, the discretion will perform less well
in stabilizing inflation and the output gap since it becomes more difficult to surprise the
private sector. However, the increase in inflation expectations due to higher degree of
persistence of inflation shocks will augment the role of opacity. Under pre-commitment,
inflation expectations are better anchored by the commitment to the inflation target.
Therefore, less transparency is more likely to have a large negative effect on inflation
expectations under discretion than under pre-commitment when the degree of persistence of
inflation shocks is high enough. For the same reason, the volatility of the output gap under
discretion could be more amplified by an increase in the degree of persistence of inflation
shocks than under pre-commitment. Thus, on balance, macroeconomic performance could be
more improved by imperfect transparency under optimal pre-commitment than under optimal
discretion.

The effects of opacity on the macroeconomic volatility crucially depend on the degree of
persistence of inflation shocks but less significantly on the initial degree of opacity. Using
£=0.99, 1=05 and 6§=0.08, we vary the initial degree of opacity and the degree of
persistence of inflation shocks to see their joint influences on the volatility of inflation and the
output gap and compare the impact of imperfect transparency on macroeconomic volatility
under the two policy regimes.

The results are reported in Table 1. They allow us to make several observations. First, the

effects of an increase in opacity are not strongly affected by the change of the initial degree of
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opacity when the degree of persistence of inflation shocks is low. In contrast, they are very

sensitive to the degree of persistence of inflation shocks for a given initial degree of opacity.

Table 1: The effect of an increase in opacity on macroeconomic volatility.

0.82 —0.05 pr=0.1 p=03 | p=050| p=0.70| p=0.90
02 var(r,) 902002 —0.7499 | —13691 | —2.9689 | —8.7168 | —50.4900
2% var(z,)/ aagaagfdo: ~0.1955 | —0.4057 | —1.0667 | —4.4726 | —76.6026
0% vartx)looto0?|_ | 04609 06937 | 1.15% | 23116 | 65345
0% vartx) /007007 0.6246 1.0148 | 1.9285| 4.9927 | 325939
c2=0.25
o* vare)lootoo?| | 05210 [ —0.9074 | -1.8344 [ -47679 [ ~20.7467
o* var(z)/ 0ci007 |
o —0.1942 —0.3966 -1.0152 -4.0282 | -55.8905
o%var(x,)/ 6cloc?
o 0.3917 0.5635 0.8756 1.5203 2.9690
o varte) 1002007 0.6198 0.9852 | 1.8016 | 4.2806 | 19.4597
o’ =045
o var(z,)/ 00 00" —0.4163 | -0.7010 | -1.3489 | —3.2286 | —11.7915
S var(e) ] 602002 :0 —0.1930 | -0.3877 | —0.9667 | —3.6381 | —41.9151
0 var(x,) | 00200 0.3489 04860 | 07174 | 11338 | 1.7381
o var(x,) 902007 d 0.6159 09613 | 1.7029 | 3.7727 | 12.8032

Second, under optimal discretion, even though an increase in opacity can reduce the
volatility of inflation at low degrees of persistence, it can increase more significantly the
volatility of the output gap. Thus, using the results reported in Table 1, we find that for the
benchmark parameter values used in our simulation exercises, an increase in opacity would
actually decrease social welfare measured by (17) for low degree of persistence of inflation
shocks (i.e., p=0.433). In comparison, under optimal pre-commitment, using the same
welfare measure, imperfect transparency always improves social welfare.

Third, Table 1 shows that, in absolute terms, the effects of opacity on the volatility of

inflation and the output gap exponentially increase with the degree of persistence of inflation
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shocks. When a low initial degree of opacity is combined with a high degree of persistence,

an increase in opacity could significantly increase the social welfare.

5.2 Effects of opacity on macroeconomic dynamics

We have previously shown that decreased transparency accelerates the convergence of
inflation expectations both under optimal discretion and optimal pre-commitment in a
timeless perspective. Before discussing the dynamic adjustment of current inflation and
output gap, we compare the effects of opacity on the dynamics of inflation expectations across
the two policy regimes. We compare the acceleration of convergence first in absolute terms
and then in relative terms.

Comparing (36) with (20) clearly shows that %32255]5‘—(?) This implies that opacity

oo o2
accelerates more the convergence of inflation expectations to their equilibrium level under
pre-commitment than under discretion. The pre-commitment better anchors inflation
expectations through the introduction of a certain degree of dependence of inflations
expectations on the past output gap, allowing hence opacity to make a larger impact on the
dynamic adjustment of inflation expectations than under discretion.

The above comparison in absolute terms does not take into account the fact that the initial
speeds of convergence under these regimes are different. Comparing the opacity elasticity of
eigenvalues associated with the dynamic adjustment of inflation expectations, we observe that
an increase in opacity has a larger effect in relative terms on the convergence of inflation
expectations under pre-commitment than under discretion if the initial degree of opacity is

sufficiently low, i.e.,

3 J—
a§<’1—(2 ﬂ—lj. (38)
1+ A\ 262 A
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Given that & is small, the central bank must be very conservative by assigning a very
small weight (i.e. very low 1) to the output-gap stabilization for the right hand of (38) to be
negative. On the contrary, if A is such that condition (38) is invalid, we then have to reject
the case where inflation expectations adjust more rapidly in relative terms under pre-
commitment than under discretion. In this case, as 4 is also the upper bound for the degree of
opacity, this will reduce the possibility of any significant effect of opacity on the convergence
of inflation expectations under these two policy regimes.

For a given preference shock, the dynamic adjustments of current inflation and output
gap similarly depend on inflation expectations. The comparison of the effects of opacity
through this channel on their dynamics across the two policy regimes do not straightforwardly
lead to clear-cut conditions. Some simulation exercises show that generally, impacted by
imperfect transparency, the speed of convergence of expected and current inflation and the
output gap are largely high under optimal pre-commitment than under optimal discretion

(Figure 4).

T T T
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Figure 4: Comparison of the effects of imperfect transparency on average impulse responses
of inflation expectations, inflation and the output gap under two policy regimes
following a one-percent inflation shock for £ =0.99, 1=0.5, 6=0.08, 1=0.5,

and 0 =0.90.

6. Conclusions
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In this paper, we have examined the issue of political transparency in a forward-looking
New Keynesian model by considering the static and dynamic effects of the uncertainty
affecting the weights that the central bank assigns to inflation and output-gap stabilization.
The effects of imperfect transparency vary significantly across policy regimes and are greatly
dependent on the degree of persistence of inflation shocks.

Under optimal discretion, in the case where the shocks are serially uncorrelated, an
increase in central bank opacity does not affect inflation expectations and hence has no effect
on the level of inflation and the output gap through this channel, but reduces the average
reaction of inflation and increases that of the output gap to inflation shocks through the policy
rule channel, i.e., the direct effect of the central bank’s preference shocks. It will decrease the
volatility of inflation and will increase the volatility of the output gap if the output-gap
elasticity of inflation is sufficiently low with respect to the average weight assigned by the
central bank to the output-gap target. This is generally true given that the output-gap elasticity
of inflation is quite small in the New Keynesian Phillips curve.

In the event of serially correlated inflation shocks, an increase in the persistence of
inflation shocks reinforces the attenuation effects of central bank opacity on inflation and the
output gap through the inflation expectations channel. On the other hand, higher persistence
of inflation shocks will reduce (reinforce) the attenuation (amplification) effect of opacity
through the policy rule channel on the average reaction of inflation (the output gap) to
inflation shocks. On balance, when the persistence of inflation shocks is high, imperfect
transparency could significantly improve social welfare if the weight assigned by the society
to output-gap stabilization is relatively low.

Under optimal pre-commitment in a timeless perspective, a decrease in transparency

reduces the dependence of inflation on the past output gap and increases that of the output gap
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if the weight assigned by the central bank to output-gap stabilization is relatively low. It
reduces the sensitivity of inflation and the output gap to inflation shocks as under a
discretionary policy regime. Optimal pre-commitment allows for larger attenuation effects of
imperfect transparency on the average reaction of inflation to inflation shocks than under
discretion when the degree of persistence is relatively low. In contrast, the amplification effect
of opacity on the average reaction of the output gap is always smaller under pre-commitment
than under discretion. Therefore, imperfect transparency under pre-commitment is more likely
to improve social welfare by reducing the volatility of inflation more than under optimal
discretion, except for very high degree of persistence of inflation shocks, and by increasing
much less the volatility of the output gap than under discretion whatever are the initial degrees
of opacity and inflation persistence.

Finally, imperfect transparency has similar dynamic effects across policy regimes. More
central bank opacity does not modify the dynamic stability nature of the equilibrium but will
accelerate the speed of convergence of inflation expectations. Imperfect transparency clearly
accelerates through this channel, for a given preference shock, the speed of convergence of
inflation and the output gap to their equilibrium levels compared with the benchmark of full
transparency. These effects are to some extent mitigated by the direct effects of central bank’s
idiosyncratic preference shocks which accelerate the average dynamic adjustment of inflation
but amplify the average divergence of the output gap from its equilibrium value. On balance,
it is more probable under pre-commitment than under discretion that greater central bank
opacity could improve social welfare in dynamic terms if the relative weight assigned by the

society to output-gap stabilization is low.
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