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This paper adjusts the way expectations are set in Walsh (2000) in order to better assess 

the impact of market rigidities and expectations on the optimal choices of inflation in a 

monetary game between society and central bankers. Within the corrected framework, 

optimal inflation is higher, suggesting that the time inconsistency phenomenon plays a 

more important role in explaining inflationary biases than originally interpreted in 

Walsh (2000). However, if society organizes itself towards shorter-tenure wage 

contracts, inflation will be lower. Moreover, a central banker committed to announced 

inflation targets will have here more opportunities to generate output growth above 

equilibrium rates. Finally, the contractual structure of the economy proposed by Walsh 

is shown to be generally unstable. Using a quadratic social welfare function indicates 

that society is better off by choosing longer-tenure wage contracts, moving away from 

shorter-tenure ones, at the cost of higher inflation. 
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A NOTE ON CARL WALSH’S MARKET DISCIPLINE PAPER 

 

ABSTRACT 

 

This paper adjusts the way expectations are set in Walsh (2000) in order to better assess 

the impact of market rigidities and expectations on the optimal choices of inflation in a 

monetary game between society and central bankers. Within the corrected framework, 

optimal inflation is higher, suggesting that the time inconsistency phenomenon plays a 

more important role in explaining inflationary biases than originally interpreted in 

Walsh (2000). However, if society organizes itself towards shorter-tenure wage 

contracts, inflation will be lower. Moreover, a central banker committed to announced 

inflation targets will have here more opportunities to generate output growth above 

equilibrium rates. Finally, the contractual structure of the economy proposed by Walsh 

is shown to be generally unstable. Using a quadratic social welfare function indicates 

that society is better off by choosing longer-tenure wage contracts, moving away from 

shorter-tenure ones, at the cost of higher inflation. 
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1. INTRODUCTION 

In the recent past, much has been done in the economic literature to try to assess 

the impact of market rigidities and the mix of backward- and forward-looking 

expectations in optimal choices of inflation, as a means to better connect theoretical 

models to economic reality. By analyzing the predictions of such models, economists 

have been able to identify mechanisms that could lead to higher discipline of central 

bankers. 

After Kydland and Prescott (1977) and Calvo (1978) identified the time 

inconsistency problem in economics, Taylor (1979) formalized the idea that output 

growth can be affected by the dynamics inherent to nominal, rigid, and overlapping 

wage contracts based on forward-looking expectations. The incentive for central 

bankers to generate output growth through inflationary surprises was well depicted then. 

Several studies that followed these seminal papers attempted to identify channels for 

disciplining central bankers as a quest for price stability. Among those, special mention 

should be made to the very important papers by Barro and Gordon (1983b) (reputation), 

Rogoff (1985) (process of appointing the central banker), Walsh (1995a) (formal 

contracts and inflation targets), and more recently Walsh (2000) (market structure and 

uncertainties). In the latter, Walsh showed that: 1) by adding two period wage contracts 

to the economic structure of the game, the nature of the equilibrium may be altered due 

to the importance of the expectations to the output gap; 2) the standard prediction that a 

central banker that is strong on inflation leads to recession when his type is private 

information is not necessarily right.  

In spite of the remarkable results achieved, Walsh’s paper’s construction of the 

way expectations are set need revising. In his model, the negotiation of one-period 

nominal wage contracts is based on information available at the period that precedes the 

contract's tenure. Nonetheless, when contracts that hold for two periods are considered, 

the expectations are set taking into consideration information that will only be available 

at the end of the first period of the contract’s term.1 

                                                 
1 One way to justify the calculations for the expected real wage for two-year contracts is to assume that at 
the end of the first period of the contract's life the real wage will be indexed to the past inflation and that 
at the end of the first period, the nominal wage for the second period can be renegotiated by using 
information only realized in that very period. However, this is a rather strong assumption and no 
explanations are given as to why nominal wages would be set in a different way depending on the wage 
contract's tenure. 
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This paper aims to adjust the way expectations are set in Walsh's paper and to 

test the accuracy of the original results. The assumptions implicit in the negotiation 

process of one-period contracts are extended to the negotiation of two-year contracts. 

The remaining assumptions are the ones used in Walsh (2002). The immediate 

consequence of this adjustment in expectations is the derivation of different functions to 

represent the output gap of the economy. In these new functions, inflation persistence 

endogenously affects the output gap, in spite of the assumption that expectations are 

rational and forward looking. This result is in line with the inheritance of rigidity from 

past negotiations of wage contracts lasting more than one period. In addition, optimal 

inflation choices are higher than those obtained in Walsh, suggesting that the time 

inconsistency in the revised model is more powerful to explain the inflationary bias. 

Another result that differs from Walsh's refers to output expansions by a conservative 

central banker. In the adjusted model, it is not true that under a pooling equilibrium, a 

central banker who is committed to his inflation announcements generates output 

growth below trend levels in the second period of his term of office.  

Possibly the most important result obtained from the revised model is the 

prediction that a higher share of shorter-tenure contracts brings the optimal inflation 

down. As a result, if society aims at low inflation, Walsh's 3-sector model is not 

justifiable. However, in order to discuss society's optimum, one needs to define the 

social welfare function. In the last section of this paper, two types of social utility 

functions are introduced. Their values, according to the various possibilities of central 

bankers' decisions and output gap results, suggest that, in the first case, the three-sector 

model proposed by Walsh is stable under a game theoretic approach. Notwithstanding, 

this result should be looked at carefully, as it is a very particular case where symmetry 

plays an important role. In the second case, where inflationary surprises in any direction 

lead to utility losses, society is likely to migrate to longer-tenure contracts. Therefore, 

Walsh's basic assumptions on the way society is organized are unstable. 

The paper is organized as follows. Section 2 presents the derivation of the macro 

model after correcting the way expectations are set. Section 3 presents the optimal 

choices of inflation and the predictions for the output gap under each type of 

equilibrium. Section 4 tests the stability of the contractual premises under a game 

theoretical approach. The last section concludes the paper.  
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2. THE MACROECONOMIC MODEL AFTER SETTING THE CORRECTED 

EXPECTATIONS  

The basic framework follows the one described by Walsh (2000). The economy is 

divided in three sectors: A, B1 and B2. Sectors differ as to the length of their wage 

contracts and the timing of their wage negotiation. Sector A negotiates wage contracts 

that last for one period, whereas sectors B1 and B2 negotiate contracts that last for 

two periods, staggering in the first period. The production function of each sector's 

representative firm is a labor intensive Cobb-Douglas with decreasing returns of scale 

of the type ( ) Lai
t

i
t LY = , in which i=A, B1, or B2, and 10 << La . 2 By maximizing 

profits in each period t, the marginal productivity of the labor factor in each sector 

will equal its marginal cost, and in logs, that yields: 

L

Li
tt

L

i
t a

awp
a −

+−
−

=
1

)(
1

1η  (1)

 
in which i

t
i
ttt

i
t

i
t WwPpL log   and  ,log   ,log ===η , with t

it WP    and   representing the 

price level and nominal wage at time t, respectively.3  

In each sector, wage setters negotiate nominal wages so as to keep the expected 

real wage unchanged throughout time. In turn, workers supply any amount of labor 

demanded by firms. In sector A, contracts are negotiated for one period. At the end of 

period t−1, wage setters negotiate the nominal wage A
tW  for period t, thus generating 

expectations as to inflation in period t. The targeted real wage *W  in logs will thus 

be tt
A
t pEww 1

*
−−= .4 The output gap representative of sector A will then be given by: 

( )ttt
L

LA
t E

a
ay ππ 11 −−
−

=  (2)

                                                 
2 Note that, as the production function of each firm shows decreasing returns of scale, or 

( ) ( ) ( ) LLLL ai
t

aai
t

ai
t

i
t LnnLLnnY =>= , the economy as a whole cannot be represented by a standard 

aggregate production function. Later, the function representative of the economy will be an average of the 
ones representative of each sector. 
3 Note that the price is invariant to the sector. In addition, as the technological factor is the same for the 
three sectors, one needs to assume that the goods produced are also invariant to the sector where they are 
produced. As a result, it is necessary to assume input immobility within the economy and that within each 
sector only one type of contract can be negotiated. These assumptions are not explicit in Walsh (2000). 

4 From 
tt

A
t

PE
W

W
1

*

−
= . Detailed calculation for the output gap can be found in the appendix. 
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where tπ  is inflation in period t and ttE π1−  represents inflation expectations for period t 

based on information available at the end of period t−1.The details of the output gap 

derivation for sector A can be found in Appendix A, as they are essentially the same as 

those shown in Walsh (2000).  

There is no reason to assume that each sector will have a different rationale for 

setting expectations. Adopting the same methodology used for sector A, wage setters in 

sector B1 will negotiate their contracts, which will be effective at t and t+1, based on 

the information available at the end of t−1, which is when they sign their contracts.  

Wage setters in B2, in turn, utilize the information available at the end of t−2 to 

negotiate their contracts (effective at t−1 and t). Therefore, the expected real wages in 

B1 will be 
tt

B
t

PE
W

1

1

−

 at t and 
11

1
1

+−

+

tt

B
t

PE
W

at t+1. But 1
1

1 B
t

B
t WW += , as the nominal wage will be 

fixed during the lifetime of the contract. Accounting for the fact that the average 

expected real wage at the time of the negotiation will be given by the geometric average 

of the expected real wages in each period, discounted intertemporally, the real expected 

wage in sector B1 will equal 
ρ









×=

+−− 11

1

1

1

*
tt

B
t

tt

B
t

PE
W

PE
W

W , in which ρ  is the 

intertemporal discount factor, with 10 << ρ . Assuming that 1* =W , since wage setters' 

goal is to keep the real purchasing power constant over the lifetime of the contract, in 

logs that will yield: 

( ) 011
1

1
1 =−+− +−− tt

B
ttt

B
t pEwpEw ρ  (3)

Equation (3) differs substantially from the one obtained in Walsh (2000): 

( ) 01
11 =−+− +tt

B
tt

B
t pEwpw ρ . Walsh's result implies that in the end of the first period 

of the contract, wages will be indexed to contemporaneous inflation. In addition, in spite 

of negotiating their contracts at the end of period t−1, wage setters will have a chance to 

update their expectations for period t+1 based on the information on inflation at period 

t. In fact, it is as if they were able to renegotiate their nominal contracts for the second 

period halfway through the contract's life, which would turn them almost into a one-

period contract (as the ones in sector A). The results of the model using that simple 

equation are thus seriously jeopardized.  
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From (3), the actual real wage in sector B1 will be given by5: 

111
1

1 +−− +
+−=− tttttt

B
t EEpw π

ρ
ρππ  (4)

 

Replacing (4) into the Cobb-Douglas production function representative of 

sector B1 yields the (log) level of the output in sector B1: 

 

( ) 111
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Equilibrium output level 1~ B
tY  is defined as that in which there are no price 

surprises or shocks in the economy.  When there are no price surprises, ttt E ππ 1−= . 

Assuming that in equilibrium inflation is constant and equal to λ , and more particularly 

0=λ , then 
L

LB
t a

aaY
−

=
1

~log 1 . This assumption is also necessary to obtain the results 

in Walsh (2000), although it is not explicitly stated. It is consistent, though, with the 

standard assumption that unanticipated inflation does not affect equilibrium output. As a 

result, output gap in sector B1 at t will be given by: 

( ) 








+
−−

−
= +−− 111

1

11 ttttt
L
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t EE

a
ay π

ρ
ρππ  (6)

which is significantly different from the equation found in Walsh (2000): 






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11
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L
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E
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By applying the way expectations are set in sector B1 to sector B2, the real 

expected wages in sector B2 at t−1 and t will be given by 
12

2
1

−−

−
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B
t
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 and 
tt

B
t

PE
W

2

2
1

−

− , 

respectively. This means that upon negotiation of contracts that will be effective at t−1 

                                                 
5 See appendix A for a derivation of this equation. 
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and t, wage setters have not yet observed the actual inflation in those periods. As a 

result, the only information that is available to them is inflation at time t−2. Assuming 

that wage contracts are negotiated so as to maintain the expected real purchasing power 

constant during the lifetime of the contract, the average discounted real wage will be 

given by 1
2

2
1

12

2
1*2 =








×=

−

−

−−

−

ρ

tt

B
t

tt

B
tB

PE
W

PE
W

W . Rearranging terms yields, in logs: 

ρ
ρ

+
+

= −−−
− 1

2122
1

ttttB
t

pEpE
w  (7)

 

The actual real wage in sector B2 at period t will thus be6: 

 

( ) ttttttt
B
t EEpw π

ρ
ρπππ 2112

2
1 1 −−−−− +

+−−=−  (8)

First-order conditions in logs for the optimization problem of sector B2 result in 

( ) t
B
t

B
tLL pwaa −=−+ −

2
1

21η 7. Plugging in into (8) yields the employment level at sector 

B2 at period t: 

  

( ) tt
L

t
L

ttt
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B
t E
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E
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a π

ρ
ρπππη 2121

2

11
1

1
1

1
1

1 −−−− +−
−

−
+−

−
+

−
=  (9)

 

Plugging in (9) into sector B2's Cobb-Douglas production function 

(  log 22 B
tL

B
t aY η= ) yields the actual output level (in logs) in sector B2 at time t: 

( ) tt
L

L
t

L

L
ttt

L

L

L

LB
t E

a
a

a
aE

a
a

a
aaY π

ρ
ρπππ 2121

2

11111
log −−−− +−

−
−

+−
−

+
−

=  (10)

 When there are no price surprises, 121 −−− = ttt E ππ . Assuming that in equilibrium 

inflation is constant and equal to ,λ  and more particularly 0=λ , the equilibrium output 

                                                 
6 See Appendix A for a detailed derivation. 

7 From ( )
t

B
ta

tL P
W

La
LB

2
112 −−
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in logs will then be given by 
L

LB
t a

aaY
−

=
1

~log 2 . Thus, the output gap in sector B2 at 

time t will be given by: 

( ) 








+
−+−

−
= −−−− tttttt

L

LB
t EE

a
ay π

ρ
ρπππ 2121

2

11
 (11)

Note that equation (11) differs significantly from the one obtained in Walsh 

(2000): 








+
−

−
= − ttt

L

LB
t E

a
ay π

ρ
ρπ 1

2

11
. 

In the presence of decreasing returns of scale, the economy cannot be 

represented by a standard aggregate production function. In order to overcome this 

problem, Walsh (2000) defines the output gap representative of the economy as the 

geometric average of the output gaps of three sectors. The weights attributed to sectors 

A, B1 and B2 are γ , 
2

1 γ− , and 
2

1 γ− , respectively. Walsh interprets γ  as the "fraction 

(…) of all firms and workers (that) set wages for one period at the start of each period" 

and γ−1  as the fraction of "all firms and workers (that) set nominal wages for two 

periods". However, this definition is inconsistent with the fact that employment is 

endogenous to the model, and thus the fraction of workers negotiating these contracts 

will be changing throughout time. In order to avoid this inconsistency, γ  should 

represent here the fraction of sector A firms in the total number of firms in the 

economy. For that purpose, it is also necessary to assume that there are no entries or 

exits of firms within the sectors throughout time. 

With in  representing the number of firms in sector i,  i=A, B1, or B2, the output 

gap in the economy at t will then be given by: 

2121

1

2
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in logs, equation (12) becomes: 
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21

2
1

2
1 B

t
B
t

A
tt yyyy 







 −+






 −+≅ γγγ  (13)

Plugging in (2), (6) and (11) into (13) yields the output gap of the economy at 

time t: 

( ) ( )




 −−−+−−−+= −+−−−−− ttttttttttt EEEEay ππργπγππγπ 2111121 2
1

2
1

2
1  (14)

where 
L

L

a
aa
−

=
1

 and 
ρ

ρρ
+

=
1

. This equation is significantly different from that 

obtained in Walsh, mainly due to the persistence of inflation (if not perfectly 

anticipated) affecting the output gap at time t. This result is consistent with the 

inheritance of rigidity from past wage negotiations. 

Similarly to the equation for the output gap at t, output gap at period t+1 will be 

given by: 

( ) ( )




 −−−+−−−+= +−++−++ 1121111 2
1

2
1

2
1

ttttttttttt EEEEay ππργπγππγπ  (15)

 Note that distinctly from Walsh, the parameter a , which impacts 

multiplicatively the output deviation from its equilibrium level in both periods, does not 

depend on the share of sector A, γ , in the total number of firms. 

 

3. DERIVING NEW EQULIBRIUM RESULTS 

The strategic interaction between society and the central banker is the same as in 

Walsh (2000). A summary of how the game evolves and a thorough derivation of the 

equilibria are provided in Appendix B. A comparative chart of the inflation and output 

results derived under Walsh's model and under the one in which expectations are set 

correctly is shown in Tables 1 to 3 below8.  

The appendix describes the game in detail. Its general features are the following. 

Every other period a new central banker is appointed and announces inflation targets for 

the two periods (t and t+1) of his tenure. The central banker has total control over 

inflation and could be of two different types; the conservative S-type central banker 

                                                 
8 The focus of the adjusted model is on the separating and pooling equilibria. Walsh (2000) also derives 
the results under the mixed equilibrium. 
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always delivers on its announced inflation targets whereas the W-type is opportunistic 

and may not implement its announced target. The central banker’s type is his private 

information and society only knows the ex-ante probability q that the central banker is 

of type S. After the announcement of the inflation policy, society forms expectations on 

the central banker’s type and all one-period and half of the two-period wage contracts 

are negotiated. Next, the central banker chooses and implements the first period 

inflation rate, society updates its beliefs about the central banker’s type and negotiates 

the new one-period and the other half of the (staggered) two-period contracts.  At the 

beginning of the second period a new central banker is appointed and the game repeats 

itself. The extensive form of the two-period interaction just described can be found in 

the appendix.  

The superscript a which appears in the tables below stands for "announced". The 

signs of inflation outcomes do not vary from one model to the other, except for the 

inflation announced for period t+1 in the separating equilibrium. By correcting the 

expectations setting, optimal inflation announced and fulfilled by a conservative central 

banker in the second period of a separating equilibrium will usually be positive (it will 

be null only if all contracts in the economy last for one period, which is not the case 

analyzed in Walsh). This result seems to be more intuitive than that found in Walsh 

(2000) as, after society observes the type of the central banker, revealed at the end of the 

first period, only those renewing their contracts will be able to lower their expectations. 

In the adjusted model, two-period contracts signed at the beginning of the first period 

cannot be renegotiated in the middle of their lifetime. Thus, the best that wage setters 

can do is to attribute some probability of the central banker being of one type or another 

at period t+1. Therefore, inflation under an opportunistic central banker will still exert 

pressure on expectations, and if the central banker chooses too low an inflation, his 

choice may lead to unnecessary recession in the economy.  
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Table 1 

Results of the Models: Analyzing the Sign of Inflation Outcomes 

Equilibrium Walsh (2000)  Revised expectations setting  
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This rationale also applies to the pooling equilibrium. The conservative central 

banker will usually have to inflate at a positive rate in both periods, bearing the burden 

of the uncertainty as to his type. Notwithstanding, optimal inflation announced for the 

two periods will be lower than the optimal discretionary rates.  

In addition, distinctly from Walsh, discretionary inflation in the separating 

equilibrium varies depending on the time period. This seems to be more intuitive, as 

actual unanticipated inflation at time t affects the output gap not only at time t, but also 

at t+1. Therefore, there is additional incentive to raise inflation at t.  

If the common sense that society benefits from low inflation applies, the ideal 

composition of contracts under the adjusted model is that in which 1=γ , as for any 

time period and any equilibrium or type of central banker, the sensitivity of inflation to 

shorter tenure contracts is decreasing. In Walsh (2000), the direction of γ 's influence in 

inflation varies according to time periods, equilibriums and types of central banker, 

which does not allow for a conclusion of which contractual composition is the best. 

However, it is not straightforward to conclude that the 3-sector model is unstable under 

the adjusted expectations setting, as the social utility function has not been defined. In 

the following section, two alternative functions will be described to allow for testing the 

hypothesis that lower γ increases social welfare. 

Table 2 shows the comparison of the value of optimal choices under Walsh’s 

model and the one in which expectations are set correctly. In the model with corrected 

expectations setting, all inflation results are higher than those obtained in Walsh when 

there are different tenures of wage contracts in the economy. Therefore, time 

inconsistency is more powerful to explain the inflationary bias that arises with the 

presence of more than one-period rigidities in the economy. In other words, Walsh 

(2000)'s results underestimate the role time inconsistency plays in generating high 

inflation. 
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Table 2 

Compared Results 

a = results obtained in Walsh (2000)  

b = results obtained with the adjusted informational structure 

Equilibrium a−−−−b If 1≠γ  If 1=γ  
W
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Table 3 shows the signs of the output gap under the model with corrected 

expectations setting. The algebraic expressions are derived in Appendix C. The signs 

were obtained through analysis of an n-grid formed by possible discrete values of the 

variables, utilizing the Matlab software. The most striking difference from Walsh's 

results lies on the fact that a conservative central banker under a pooling equilibrium 

will achieve a positive output gap in the second period of his term, whereas in Walsh 

the output will be below trend levels.  
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Table 3 

Output Gap under Corrected Expectations Setting 

Equilibrium Type of Central Banker Time Sign of Output Gap 

S t >0, if 5.0≤γ  

=0, if 1or 0 and 1 == qγ  

non-defined if 5.0>γ  

W t >0, if 1 and 0 ≠≠ γq  

S t+1 >0, if 9.0 and 1.0 ≥≤ qγ  

=0, if 1=γ  

non-defined otherwise 

Se
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g 
Eq

ui
lib

riu
m

 

W t+1 >0, if 4.0≥γ  

=0, if 1=γ  

non-defined otherwise 

S at t−1 t >0, if 1 and 3.0 ≠< γγ  

W at t−1 t >0, if 

1 and 5.0or  5.0 ≠<> γγq  

S t+1 >0 

Po
ol

in
g 

Eq
ui

lib
riu

m
 

W t+1 >0, if 1 and 0 ≠≠ γq   

 

 

4. TESTING STABILITY IN THE THREE-SECTOR MODEL 

Should the share of firms negotiating shorter tenure wage contracts increase, 

optimal inflation choices under corrected expectations setting are lower. 

Notwithstanding, the socially optimal level of inflation depends on the assumptions for 

the social utility function. In this section, two alternative welfare functions are derived 

according to the premises of the original model in order to test the stability of the three-

sector breakdown under a game theoretical approach.  

 
4.1. Maximizing the Purchasing Power of Wages 

As the explicit goal of wage setters in Walsh (2000) is to maintain (or even 

increase) the purchasing power of wages, the first social utility function considered will 
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be that in which price surprises that reduce real wages generate welfare loss and, on the 

other hand, lower than expected inflation causes social welfare to rise through increases 

in the wages' purchasing power. Intertemporal social utility functions in each sector i at 

periods t and t+1 will be described by equation (16): 

( )[ ]111 ++− −+−= tttttt
i EESocU ππρππ  (16)

In expected terms, the social utility in each sector will be a function of the 

probabilities assigned to each type of central banker, the superscripts S and W standing 

for the outcome of the games under each type of central banker: 

[ ] ( ){ })(1)( WUSocqSqUSocSocUE iii −+=  (17)

In the separating equilibrium, replacing the variables in (17) by the 

corresponding game results according to each type of central banker and sector yields: 

Type S central banker:  

( )( )[ ]W
t

a
t

BA qSSocUSSocU ππ −−== 1)()( 2  (18)

( )( ) ( )( )[ ]a
t

W
t

a
t

W
t

B qqqSSocU 11
1 11)( ++ −−+−−= ππρππ  (19)

 

Type W central banker: 

[ ]W
t

a
t

BA qWSocUWSocU ππ −== )()( 2  (20)

( )[ ]W
t

a
t

W
t

a
t

B qWSocU 11
1 )( ++ −+−= ππρππ  (21)

Therefore, plugging in equations (18) to (21) into (17) yields the expected utility 

in each sector under the separating equilibrium: 

( )[ ] ( )[ ] ( )[ ] 021 === SeparatingUSocESeparatingUSocESeparatingUSocE BBA  (22)

Similarly, in the pooling equilibrium the expected utility function in each sector 

will be given by: 

( )[ ] ( )[ ] ( )[ ] 021 === PoolingUSocEPoolingUSocEPoolingUSocE BBA  (23)

It is straightforward from expressions (22) and (23) that the social welfare is the 

same under both types of equilibrium. As the conditions for one equilibrium to occur in 
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detriment of the other depend directly on the weight of each sector in the economy 








 −−
2

1,
2

1, γγγ , one concludes that the three-sector economic framework proposed by 

Walsh (2000) (after expectations are set correctly) is stable under a game theoretic 

approach, since there are no incentives for a sector to change its type of contracts to 

favor one equilibrium or another. However, it is not clear whether these results would 

be achieved if there was no symmetry in the weights attributed to sectors B1 and B2, or 

if society's utility was represented by a different type of function. 

 

4.2. Minimizing Inflationary Surprises 

Despite the fact that wage setters explicitly aim to maintain (or increase) the 

purchasing power of wages throughout time in Walsh (2000)'s model, this section 

introduces an alternative welfare function to account for the fact that rises in the 

purchasing power of wages lead to a reduction in employment levels, which are 

determined ex-post through the solution of the optimization problems of the firms. 

Therefore, surprises in any direction cause welfare loss. Similarly to the previous 

section, this section derives the expected utility in each sector according to the type of 

equilibrium and central banker, and tests the stability of the three-sector model under a 

game theoretic approach.  

The intertemporal utility loss function in each sector at t and t+1 is described by 

equation (24), which is non-linear in the inflationary surprise: 

( ) ( )[ ]2
11

2
1 ++− −+−= tttttt

i EESocL ππρππ  (24)

The expected loss in each sector will be a function of the probabilities assigned 

to each type of central banker, as in equation (17), reproduced below: 

[ ] ( ) ( ) ( ){ }WLSocqSqLSocSocLE iii −+= 1  (17)

Tedious calculations yield the expected loss in each sector in the separating 

equilibrium:9 

( )[ ] ( )[ ] ( ) ( )( ) 0111
4
1

2

2
322 >−++−==

β
γργqqaSeparatingLSocESeparatingLSocE BA  

                                                 
9 These calculations are available upon request. 
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



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





+++

+++++−++
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+−

+
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qqq
qqqqq

qqq
qqqqq

qqq

qqaSeparatingLSocE B

γγ
γγγγγρ

γγγγρ
γγγγγρ

γγρ

ρβ

 

Therefore, for q≠0,1, 

( )[ ] ,
γ∂

∂ SeparatingLSocE A ( )[ ] ,2

γ∂
∂ SeparatingLSocE B

 ( )[ ] 0
1

>
∂

∂
γ
SeparatingLSocE B

. 

Thus, a higher presence of shorter tenure contracts increases the social loss in all 

sectors should an inflationary surprise occur, except when there is certainty on the type 

of central banker, in which case ( )[ ] 0=
∂

∂
γ

SeparatingLSocE i

. 

The corresponding welfare functions for the pooling equilibrium are:  

( )[ ] ( ) ( ) ( )( )[ ]
( )

0
1

11111
4

1
2

2
2

2, >
+

++++−+−−=
ρ

γγργρ
β

qqqqqapoolingLSocE BA  

( )[ ] ( )
( )

( )2
2

2
2

1 1
1
1

4
1 γρργργργ

ρβ
qqqqqqaPoolingLSocE B ++−+++−

+
−=  

Therefore, for q≠0,1, 

( )[ ] ,
γ∂

∂ PoolingLSocE A

 ( )[ ] ,
1

γ∂
∂ AgregadorLSocE B

 ( )[ ] 0
2

>
∂

∂
γ

poolingLSocE B

 

Hence, a higher presence of shorter-tenure contracts in the economy also reduces 

social welfare in the pooling equilibrium, unless there is certainty of the type of central 

banker, in which case ( )[ ] 0=
∂

∂
γ
PoolingLSocE i

. 

The preferred equilibrium for each sector will be the one in which social loss is 

lower. The comparisons are in Table 4. 

 

 

 

 



 

18

Table 4 

Preferred Equilibrium 

Sector ( )[ ] ( )[ ]PoolingLSocESeparatingLSocE ii −  

A, B2 

( )
( )

( )
( )
( )

( )
























+++

+++−−−−−+

−+−−−+

−−−++−−−+
−+

−
+

γγ
γγγγγρ

γγγρ
γγγγγρ

γγρ

ρβ

2222

222222

2222

2222223

22224

2
22

2
236221

48422
222321

2

1
14
1

qqq
qqqqq

qq
qqqqq

qqq

qqa  

B1 ( ) ( )( ) 0111
4

1 232
2 >−++− γργ

β
qqa  if 1≠q or 0≠q . 

 

For different combinations of the variables, different signs are found for the 

utility loss difference between equilibriums. However, proceeding with the numerical 

analysis of the expression by considering an n-grid of discrete possible values of the 

variables involved and utilizing Matlab, for any value of γ , 

( )[ ] ( )[ ] 02,2, <− PoolingLSocESeparatingLSocE BABA  whenever 40.0≤q . This implies 

that whenever the probability attributed to an opportunistic central banker is high, the 

separating equilibrium is preferred for sectors A and B2. For the cases where 1=q or 

0=q , which are the standard cases in the literature, sectors A and B2 will be 

indifferent between the two equilibriums. For 40,0>q , both positive and negative 

results are achieved for ( )[ ] ( )[ ]PoolingLSocESeparatingLSocE BABA 2,2, − . On the other 

hand, the pooling equilibrium is usually sector B1's first choice. 

From the analysis of each of the three sectors, it is not straightforward to assure 

which equilibrium is socially preferred. However, for every sector, a higher share of 

firms negotiating one-period contracts reduces social welfare. As a result, the initial 

condition that the share of each sector in the economy is represented by 
2

1,
2

1, γγγ −−  is 

not stable under a game theoretical concept. This means that if society organizes itself 

towards two-period wage contracts, welfare will increase. From the sole viewpoint of 

inflation, as mentioned in the previous section, a higher share of firms negotiating one-

period contracts has the potential to lower optimal inflation under any type of central 
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banker. That implies that a utility function that incorporates the costs of inflation per se 

might generate different results. 

 

  

5. CONCLUSION 

Inflation expectations and price rigidities play a key role in central bankers' 

decisions, albeit acting in opposite directions. Whilst price rigidities create conditions 

for an opportunistic central banker to boost output growth above equilibrium levels, 

private agents attempt to anticipate these movements by updating their expectations. 

The standard result of such an interaction is high inflation with no output growth above 

trend levels. However, central bankers are not always opportunistic, and their types are 

not easily grasped ex-ante. The game that is then analyzed in this paper accounts for 

different types of central bankers, not known ex-ante, and different sets of price 

rigidities, à la Walsh. The way expectations are set in Walsh (2000), however, proved to 

hold severe problems. By correcting the setting of expectations in longer-tenure wage 

contracts and thus making it compatible with shorter-tenure contracts, the immediate 

result is a different function to represent the aggregate supply of the economy, and thus 

all the subsequent results from the strategic interaction between the central banker and 

society. In the aggregate supply function, inflation persistence (if not anticipated) 

affects the output gap. This result is in line with the inheritance of rigidities from past 

negotiations of longer-tenure contracts. 

An important similarity of the results achieved after revising the expectations 

setting compared to those in Walsh (2000) refers to the prediction that, in a separating 

equilibrium, even a central banker who is highly committed to his announcements can 

generate output expansions above trend levels in the first period of his term of office. 

The amount of output growth, however, differs from one model to the other.  

In spite of this first similarity, in Walsh (2000) that type of central banker is 

expected to drive output growth to levels below the trend in the second period of a 

pooling equilibrium, whereas under the revised expectations setting, the conservative 

central banker may generate output growth above trend levels. This result is particularly 

important, not only to a theoretical viewpoint, but to prove that by observing output 
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expansions above trend levels one can not conclude that the central banker was lenient 

with inflation. 

The equations that describe the optimal choices of each of the central bankers 

under the adjusted expectations setting exhibited a higher degree of complexity, 

especially the one that defines the requirements for an opportunistic central banker not 

to deviate from the game equilibrium under analysis. In spite of this complexity, 

multidimensional n-grid analysis in the Matlab derived the signs of inflation and output 

gaps. 

Optimal inflation is higher under the adjusted model, which implies that the 

power of time inconsistency was underestimated in Walsh's model. Although different 

wage contracts' tenures add realism to the model, under the corrected expectations 

setting, a higher share of firms negotiating shorter tenure contracts will usually lower 

optimal inflation. Thus, if society is better off with lower inflation rates, longer-tenure 

contracts are not justifiable.  

The inflation vs. output growth trade-off for society is not directly apparent in 

the game. A social utility function should be introduced, care being taken to preserve 

the importance attributed to the process of wage negotiation in the original model. The 

first social utility function that is analyzed in the present paper accounts for the fact that 

inflationary surprises that reduce the real purchasing power of wages cause utility 

losses, and those that raise the real purchasing power increase social welfare. Under this 

assumption, no economic sectors have incentives to change wage contracts' tenures, 

which characterizes stability under a game theory concept. Notwithstanding, this result 

should be accepted with care, as it directly relies on the perfect symmetry that was 

assumed for the share of firms negotiating longer-tenure contracts. The robustness of 

this result might be tested if the weight 
2

1 γ−  assigned both to sectors B1 and B2 is 

endogenized to ( )γθ −1j  and ( )( )γθ −− 11 j , respectively, where j stands for time.  

Under an alternative social utility function, the stability of the adjusted model is 

tested for the case in which inflationary surprises in any direction cause welfare losses. 

In this case, for each one of the three economic sectors, a higher share of firms 

negotiating shorter-tenure contracts reduces social welfare. This result suggests that the 

original composition of different tenure wage contracts in the economy is not stable 

under a game theoretical approach, as the economy will bend towards longer-tenure 
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contracts. Interestingly, society will accept higher inflation at the benefit of no surprises. 

In this case, stability and easy prediction of the future are more important assets in this 

economy. However, this utility function does not account for the costs of inflation per 

se upon society. In the real world, high inflation has proved to bear serious distortionary 

effects upon income distribution. In that sense, a possible extension of this paper would 

be to analyse the stability of the model under a social welfare function in which these 

costs are incorporated. Additionally, the possibility of reassignment of the incumbent 

after the end of his first term of office or uncertainty as to the actual lag of monetary 

policy may bring distinct and interesting predictions. 
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Appendix A. Derivation of equation (4) and (8) 
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the actual real wage can be expressed as 
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Appendix B. The output gap in Sector A 

In sector A, contracts are negotiated to last one period. At the end of period t−1, wage setters 

negotiate the nominal wage A
tW  for period t, thus forming expectations as to inflation in period t. The 

targeted real wage *W  in logs will thus be tt
A
t pEww 1

*
−−= .10 By normalizing 0* =w , the actual real 

wage in period t, in logs, will be given by tttt
A
t ppEpw −=− −1

11. Therefore, the employment level in 

A in logs will be:  

L
ttt

L

A
t a

apEp
a −

+−
−

= − 1
)(

1
1

1η  
 

where Laa log= 12. Replacing the equation for A
tη  in A

tL
A

t aY η=log  yields: 

                                                 
10 From 

tt

A
t

PE
W

W
1

*

−
= . 

11  With *W =1, the nominal wage negotiated in logs will be tt
A
t pEw 1−= . 

12 Equation (2) differs from the equation describing A
tη  presented in Walsh (2000) exactly by the amount 

La
a

−1
. Nonetheless, this term will be eliminated when the output gap for sector A is derived. 
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( ) ( )apEpaapEp
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−
= −− 111
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where tYlog  is the log of the output level in sector A at time t. The equilibrium output level ( tY~ ) will be 

that in which there are no price surprises, or ttt ppE =−1 , neither supply shocks:  
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By applying Taylor's expansion for the log function and defining the output gap of each sector as 

tt
t
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t YY

Y
YY

y ~loglog~
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 yields the output gap for sector A  below, which is the same as the one obtained in Walsh (2000). 
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Appendix C. The Game 

The new central banker takes office at period t and remains in office until t+1. After this period, 

another central banker is chosen. At each period, wage setters that are renegotiating their contracts will 

observe the current stance of monetary policy and will update their expectations accordingly.  

Central banker's utility function is the same for both types and is given by:13 
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where jy is the output gap at j=t, t+1, jπ is the actual inflation at j=t, t+1, β is the relative weight 

attributed to inflation at t e t+1, and ρ is the intertemporal discount factor ( 10 << ρ ). 

 

 

                                                 
13 In spite of the utility function and the relative weights attributed to inflation and output gap being the 
same for both central bankers, to justify why S fulfills the announced target and W does not, Walsh 
(2000), on a footnote, proposes that the actual utility function will be given by: 
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Figure 1: The game 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inflation is a direct variable of choice for the central banker. The game begins with nature 

choosing the central banker. After being chosen, the central banker announces its inflation target for t and 

t+1. Cukierman e Liviatan (1991) show that it is strategically optimal for the opportunistic central banker 

(W) to signal to be of the other type at the beginning for the game, by announcing the same inflation 

trajectory of a type S central banker. After the announcement, society (Soc) will negotiate the expiring 

contracts using its most updated expectations regarding the actual inflation trajectory. In this game, 

society (Soc) is represented by wage setters in the three sectors. The central banker then chooses inflation 

for period t ( tπ ), which may or may not reveal its type, according to the equilibrium considered. Output 

and employment then realize. After observing the actual inflation, the wage setters that have contracts 

expiring at the end of period t will update their expectations ( 1+ttE π ). The central banker then chooses 

inflation for period t+1 ( 1+tπ ). Output and employment at t+1 then realize.  

  

S W 

11 10

9 8

6

7 

5 4 

3 2 

Soc. 

a
tt ππ =

N

WS 

a
t 1+πa

tπ a
t 1+πa

tπ
Soc.

ttE π1−

{ }q { }q−1

ttE π1−

1+ttE π 1+ttE π

Soc.

1+tπ 1+tπ

W 

W W 

a
tt ππ ≠

1+ttE π

( ) ( ) 






 −+− ++
2

11
2

2
1

2
1 a

t
S
t

a
t

S
t yy πβρπβ

( ) ( ) 




 −+− ++
2

11
2

2
1

2
1

t
W
tt

W
t yy πβρπβ

1

U Soc (S) U Soc (W) 

0 

0 



 

26

Figure 1 shows the game in its extensive form. Dotted lines connecting knots 4 to 5 and 7 to 8 

depict information sets, where society cannot distinguish the type of central banker. Dotted semicircles 

represent infinite possibilities of choice, and only one choice is presented, for didatic purposes. As the 

conservative central banker always fulfills its announcement, he makes no strategic decisions after the 

announcement. The original paper presents 3 equilibrium possibilities (pooling, separating, and mixed 

strategies). The focus of this paper is on the first two. Nonetheless, the occurrence of one or another will 

be a function of the model's variables. As the game repeats itself at t+2, t+4, etc., the stationary 

equilibrium is what is sought, i.e., the game solution at t and t+1. Society's utility is represented by 

USoc(W) ou USoc(S), in spite of not being modeled in the original paper.  

 

C.1. Separating Equilibrium 

In the separating equilibrium, the opportunistic central banker (W) reveals its type at the end of 

period t. To make his choice, he takes agents' expectations as given to maximize his utility. As a result, by 

backward induction, at t+1, type W central banker’s problem will be to: 
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As all expectations are given, as well as inflation at t, the first order condition will yield: 

01 >==+
dW

t
a π
β

π  

Note that, distinctly from Walsh (2000), 0=
∂

∂
γ

πd
. That means that the market structure will not 

affect discretionary inflation at time t+1. As a result, at t+1, what impacts central banker's decision is 

solely the linear gain obtained from the increase in inflation impacting the output gap vis-à-vis the 

(square) cost of an increase in inflation. In Walsh (2000), due to the way expectations are set, γ  is part of 

the parameter that changes the size of the vector of the output gap ( )α  and therefore positively affects 

maximum discretionary inflation.  

In a separating equilibrium, the opportunistic central banker will choose an inflation rate higher 

than zero in the second period, in spite of knowing that this inflation rate will be anticipated by those 

sectors that are renegotiating their contracts at the beginning of time t+1. This is the typical argument of 

these models: subgame perfection makes W choose dπ in the second period. As a result, only those who 

sign contracts for 2 periods at the beginning of t  (sector B1) will be surprised. By backward induction, at 

t, the type W central banker will seek to maximize its intertemporal utility, once his choice of tπ  will 

interfere in this utility at time t+1 through 1+ty . Thus, his problem will be: 
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As all expectations and inflation at time t+1 are given, the first order condition will yield: 
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Note that, distinctly from Walsh (2000), W
t

W
t 1+≠ ππ  in the separating equilibrium. This result 

makes sense as the actual unanticipated inflation at t affects the output gap not only at time t, but also at 

t+1. Therefore, there is an additional incentive to raise inflation at t, which was not observed by Walsh 

(2000) due to the inadequate setting of expectations.  

Another result that differs from Walsh (2000) regards the effect of γ  upon W
tπ : 

0
2

<−=
∂

∂ d
W
t πρ
γ

π
 (In Walsh, 0>

∂
∂

γ
πW

t ). This result suggests that an increase in the share of 

firms negotiating contracts for one period reduces optimal discretionary inflation at time t. A high γ  

implies that few people will be surprised in the second period, which reduces the incentive described in 

the previous paragraph. W's choice aims at surprising and he will surprise everyone in the first period, as 

no one knows for sure who he really is and equilibrium is separating. Therefore, γ  does not matter from 

the viewpoint of surprising society in the first period but it does matter for the degree of surprise 

achievable in the second period. The effect of the inflation surprise will be higher the more people are 

stuck in two period contracts signed at the beginning of t. 

The conservative central banker (S) will take into account the influence of his announcement on 

the expectations, and thus, will choose the trajectory to be announced by maximizing its intertemporal 

utility function. His problem will then be: 
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The corresponding first order condition for a
tπ yields: 
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The above result is related to the effect of inflation at t on the output gap in the second period. In 

the first period, all agents will be surprised unless 1=q . But in the second period only those who signed 

contracts for 2 periods ( 1  and  +tt ) will be surprised. The higher the share of firms with one period 

contracts, the less the central banker of type S will have to worry about the recessive effect of low 

inflation in the separating equilibrium, being thus able to reduce inflation at time t. In addition,  
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The previous result reveals that a higher probability of a type S central banker (higher q), allows 

S to reduce the optimal level of inflation announced. The first order condition for a
t 1+π  yields: 
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which means that, in the general case ( 1≠γ ), inflation will be positive at t+1 even under a conservative 

central banker, contrary to the result obtained in Walsh (2000) where 01 =+
a
tπ . Positive inflation at t+1 

makes sense as there is rigidity at t+1 inherited from the decisions taken at the end of t-1 (or beginning of 

t), which is when sector B1's contracts are signed. At t− 1 the agents have not yet observed the type of the 

central banker and thus negotiate their wage contracts with a positive inflation expectation for  t+1. 

Therefore, S will implement some inflation at t+1 to accommodate the disadjusments in that sector’s 

expectations. However, W
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a
t 11 ++ <ππ , γρ,,q∀ ,  and 
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which means that with a high γ , there will be contracts being renegotiated after the actual inflation at 

time t is observed, and therefore, there will be no need for higher inflation to inhibit its recessive effect. In 

addition, 
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which means that, once agents attribute a higher probability of the central banker being of type S, the 

optimal inflation for S at t+1 does not need to be so high. The rationale is similar to 
γ

π
∂

∂ +
a
t 1 .  Note that 

1=γ  yields the classical result with a one-period model: if the central banker can commit to the 

announcement, then inflation is null.  

Output gap for each type of incumbent will be a function of the optimal choices of inflation in 

the periods previous and following the current mandate, once expectations transcend central banker’s 

mandate. Under the assumption that the equilibrium is stationary, the separating equilibrium will repeat in 

the future as it has repeated in the past. For the pooling equilibrium, the same assumption applies. The 

output gap at t in a separating equilibrium will then be: 
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 if 0≠q and 1≠γ  jointly. 

Note that, even though two hypotheses are used for the calculation of the output gap at t 

(previous central banker of type W or S), the actual type of the former central banker does not affect the 

output gap in a separating equilibrium. This is due to the fact that at the moment B2 signs contracts, there 

is no asymmetry of past information: the type of the former central bank will have already been revealed. 

The sign of S
ty  will depend on the values of the variables βγρ  and ,,,, aq . However, by 

analyzing a multidimensional n-grid formed by the discrete values that these variables may assume, one 

concludes that  0>S
ty  whenever 5,0≤γ , and for  1or  0  and  1 == qγ , 0=S

ty . On the other hand, for 

5,0>γ , both negative and positive values were found for S
ty . Therefore, Walsh (2000)'s findings that a 

central banker who commits to his targets does not necessarily coexist with economic recessions in the 

first period of a separating equilibrium are replicated. And as ( ) ( )( ) 0
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11 >−++=− dS
t

W
t

qayy πγργ , 
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W achieves higher output expansion from equilibrium levels at period t as compared to S. This is possible 

because S
t

W
t ππ >  and the expectations are an average of  the two optimal inflation rates. 

At t+1: 
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in which the sign of W
t

S
t yy 11   and  ++  will depend on the combination of the variables βγρ  and ,,,, aq . 

Through a numerical analysis of this result, considering a multidimensional n-grid formed by the discrete 

values of these variables, one concludes that 0 1 >+
S
ty  whenever 9,0  and  1,0 ≥≤ qγ , which lies in a very 

limited and small set of the possible values of γ  and  q . With 9,0  and  1,0 <> qγ , S
ty 1+  may be either 

negative or positive. On the other hand, 0 1 >+
W
ty  whenever 4,0≥γ . In case 4,0<γ , W

ty 1 +  may be 

either positive or negative. Notice that if 1=γ , both W
t

S
t yy 11   and ++  will be zero, once there will be no 

rigidity inherited from the past, leading to expected inflation different from the optimal under the mandate 

of the revealed central banker. In addition, as 
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the more general case output expansion at t+1 generated by a type W central banker is higher than that 

achieved by S in a separating equilibrium. This result arises from the fact that a type S central banker 

takes into account, upon choosing the inflation to be announced, that this announcement affects agents' 

expectations. He will thus not deviate from the announcement even if he could achieve higher output 

expansion. 

 As a result, a smaller share of one period contracts (lower γ ) favors output expansion if the 

central banker is of type S. In contrast, a higher γ  favors output expansion for a type W central banker.  

W will not deviate from the equilibrium if W
mimmicS

W
separating UU ≥ , and this will occur when: 
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 Note that the condition for the separating equilibrium to be stable becomes much more complex 

under the corrected expectations framework. 

 



 

31

C.2. Pooling equilibrium 

In the pooling equilibrium, a type W central banker will mimic S in the first period. Aware of 

that, agents will expect inflation at t to be equal to the announced. At the end of time t, as the agents will 

not be able to distinguish between the possible types of central bankers, their expectations for inflation at 

t+1 will be an average of the maximum discretionary rate and the announced rate, i.e., a
tttE ππ =−1 and 

( ) W
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ttt qqE 111 1 +++ −+= πππ . Thus, type S central banker's problem is: 
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 The first order condition at t yields: 
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Note that the announced inflation at t in the pooling equilibrium will be lower than that chosen 

by a type W central banker in a separating equilibrium. In addition: 
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Indeed, if 1=γ , the effect of inflation at t upon ty  would be null. In this case, everything 

would work at t as in a one-period model with commitment. Therefore,  the previous inequality may be 

interpreted from the viewpoint of B-type contracts. If their share in the total increases, then a
tπ  increases, 

as a result of their effect in the output at period t as at t+1. The existence of two period contracts is what 

causes the inertial term to exist at t+1. Therefore, an inflationary shock affects y positively. As a result, 

even a type S central banker benefits from a higher rigidity in contracts. 

At t+1, the first order condition yields: 
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t . As the equilibrium is pooling, actual inflation at t+1 will be 

lower than the expected average, once agents do not know with certainty the type of the central banker. 
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Actual inflation at t+1 rises with two period contracts as the expectations of wage setters in sector B1 

weight differently from the other sectors (they are multiplied by 
ρ

ρ
+1

). This is due to the fact that these 

contracts were signed at the end of t−1 to be in force at t and t+1. If only B2 and A existed, 01 =
∂

∂ +

γ
πa

t , 

what would make sense as these contracts were renegotiated at the end of t and would be surprised in the 

same direction. 

Equations (A) and (B) show that a conservative central banker will have to inflate at a positive 

rate (in the more general case) in both periods, being penalized by the uncertainty prevailing at the 

economy in a pooling equilibrium. Yet, optimal inflation announced for the two periods and implemented 

by the conservative central banker will be lower than the optimal discretionary rates. In addition, 
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, what suggests that in a situation where the 

central banker attributes high importance to future outcomes (high ρ), he will tend to reduce inflation in 

the second period by much more, due to the cost that inflation brings in terms of utility, once it will force 

agents' expectations downwards as well. Remember that agents' expectations are an average of the 

announced inflation and the maximum discretionary rate. In addition, 0
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, i.e., if 

the probability of a central banker to be conservative increases, society's expectations for inflation at t+1 

will be lower. As a result, the recessive result of lower inflation is reduced. 

In the pooling equilibrium, W will inflate at t at the announced rate. At t+1, he will choose 

inflation strategically. Taking expectations as given, the optimal inflation at t+1 will be equal to that in 

the separating equilibrium ( dW
t ππ =+1 ). A deviation from the equilibrium means that W will inflate at t at 

the rate that maximizes his intertemporal utility, i.e., ddW
t ππγρπ >















 −+=
2

11 . By doing that he 

will reveal his type at the end of the first period. As a result, everybody will be surprised in the first 

period, as a
tttE ππ =−1 , but those who can update their expectations for t+1 will do so according to the 

newly revealed identity of the central banker, which means that dW
tttE πππ == ++ 11 . W will choose not to 

deviate from the pooling equilibrium if and only if W
deviate

W
pooling UU ≥ . This will occur when: 
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 Notice, once more, that the condition for stability of the equilibrium becomes much more 

complex when the expectational setting is adjusted. 

Output gap at t, considering that the pooling equilibrium will repeat in the future and will have 

repeated in the past (stationary equilibrium), will depend on the type of the central banker, and will be 

given by 
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central banker was of a W-type. 

 The sign of ty  in both cases depend on the actual realizations of βγρ  and ,,,, aq . However, a 

numerical analysis performed with an n-grid formed by the discrete values of these variables grants that if 

1≠γ ,  0type- San   of BC previous >ty whenever 3,0<γ  and  0 W typeof  BC previous >ty whenever 

5,0or  5,0 <> γq . The output gap at t may be either positive or negative for the remaining possible values 

of γ and q. 
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central banker of a W-type causes the output gap at t to increase in a pooling equilibrium. This is due to 

the fact that non-anticipated inflation persistence affects output gap at t, a result obtained after the 

informational framework was properly adjusted. 

At t+1: 
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The result for S
ty 1+  differs substantially from the one found in Walsh (2000), in which a central 

banker committed to his targets always generates recession in the second period of a pooling equilibrium. 

In addition, as ( ) ( )[ ]35513
1211 −++−+−+−

+
−=− ++ qqqqayy dW

t
S
t γγγγρ

ρ
ρπ  may be either positive 

or negative, depending on q, an opportunistic central banker will achieve higher output expansion 

compared to the conservative one if the probability attributed to his being conservative is high enough. 

That means that he would need to surprise a very large share of society.  
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