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Section 1:

Introduction

In the last years a growing literature on macroeconomic policy evaluation is concerned
with stressing game-theoretic aspects of optimal policy design. Frequently, a mo.gn?
ment is playing 2 game against a sophisticated private sector as its nog:.wémz in an
cconomy. Usually the game is assumed to possess a hierarchical structure =.~ the ms.am
thal the government, acting as the dominant player, has the power of getting carried
oul ils policies within the private sector. Under such circumstances a government w.ms 2
credibility problem because of the ani?.a to seek gains by reneging on a previous
announced policy. In the absence of a pre-commitment power of the government such
announcements become insignificant and the only sustainable equilibrium in the econo-
my is an inferior Nash-equilibrium in which only a second best solution is realized.

Important recent works analyse the credibility problem by favouring the concept of
repeated games or supergamest. In this context a government operates .=.n%~ the cer-
tainty that an attempt to cheat in any period is met by a loss of credibility or reputa-
tion subsequently. Provided a threat of loss of credibility is credible itself, a reputa-
tional equilibrium? exists which is subgame perfect® This is then superior to the Nash~
equilibrium in the single-stage game. In this analytical framework Barro and Gordont
consider a repeated macroeconomic policy game with the inability of the government io

inal contribution of ) )

wwwwm_mhw% oﬂmﬁmu 1): "A Non~cooperative Equilibrium of Supergames", Review of

Economic Studies, 28, pp. 1 ~12,
M > ) » 0
zmwmf D.M. and R. Wilson (1980): "Sequential Equilibzia", Econometrica, 50,

B (1975): "He-examinati for Equilibrium Points
3 . (1975): "Re-examination of the Perfectness Concept for Equilibrium Poi
vo:m?mmr mﬁmamvzm Games", International Journal of Game Theory, 4, pp. 25 ~ 55.

3 : fectness of equilibria rules out equilibria which rely on non-credible
:_mwwm _wmapwwmmﬂm that the ncmu&mona for the equilibrium are satisfied in every stage of
the game. Because of the fact that the incentive to renege on announced vo:maw is
referred to as the time inconsistency of optimal policies it can be shown that subgame
perfectness is sufficient but not necessary for time consistency.

Mwummm? R. and D. Gordon (1983): " Rules, Discretion and Reputation in a Model of

Monetary Policy", Journal of Monetary Economics, 12, pp. 101 - 121.

o

precommit itself to an announced zero inflation policy because of the anticipated incent-
ive for the government to exploit gains from producing bouts of inflation. Then, an
equilibrium with a lower rate of inflation can be sustained when the game is repeated
and the government takes into account the effects of its current strategy on future
credibility or reputation. Introducing asymmetric information about the preferences of
the players is an important extension of this framework,

This paper analyses the effects of stabilization policy in a unionized economy. A govern-
ment or a central bank® announces a policy rule at which in this model the government
attempts to minimize unemployment and inflation and where the trade union sets
nominal wages in order to reach its objective concerning employment and real wages.

In this paper after when we illustrate the credibility problem in Section 3 itself we.
analyse in the context of asymmetric information® about the characteristics of a rival
the decision problem which follows from the observation that it may pay for an oppo-

nent of policymakers to attempt to compel the policy instance to reveal its own identity
early on in a game.

The scenario can be formalized as an 'announcement’ game in which one is looking for
an equilibrium which is incentive compatible in the sense that no player can profit by
making false statements about its preferences. Two types of equilibria are possible to
describe policy choices: First, a separating equilibrium in which the preferences of the
types of the government are revealed and neither type of government gives false infor-
mation in the sense of cheating the other player, secondly, a pooling equilibrium in
which the real preferences of the government remain unidentified. The aim is to find
out in our labor market model which kind of equilibrium determines policy evaluation,

5 If we consider the institutional aspect of the interaction of the central bank and the
government we assume that the central bank is not independent from the government’s
political will. This describes the concrete situation in the UK whereas the situation in
West-Germany is characterized by a central bank (Bundesbank) which can create the
policy of money supply- without direct influence of the government. Therefore we sup-
pose a bargaining situation in which the union is trying to enforce its conception of the
nominal wage for a period t and is confronted with the government as an opponent.

8 We assume that only the government knows its own type and therefore the union has
to decide under incomplete information.



Section 2:

The Model

Consider an economy in which the labor market is characterized by the mm.Bga for
{abor. Therefore the demand for labor in period t can be represented as a function of the
real wage. This function is assumed to be negative exponential.

Formally,
w
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in which Wy denotes the nominal wage and D, the price level; @, represents the slope o

the function in question.

The labor market is not perfect competitive and all workers are organized c« an en-
ncavmmaum union. In particular we assume that the union .mu able ...o.n& its E.oﬁ
preferred nominal wage unilaterally. Moreover we assume that in each we...ca the union
sets the nominal wage in a way that maximizes its "expected" real wage bill

Formally this optimization problem has the structure
-

max N, ¢ —

e ¢ Py

subject to

In game-theoretic language, L is the action parameter of the union. To capture the

governments preferences for the stability of the price level and high employment, we
specify a cost function for the government.

The costs for the government in period ¢ increase quadratic in the rate of inflation and
decrease linear in employment. Thus we suppose

o=l p2
Qn.lMQW& .QZn.

where 7> 0 and # > 0 must be fulfilled.

The governments objective is to minimize this function with respect to p, in which p, is

the action parameter of the government. The structure of the last function shows that
the cost of a policy increases if the government choose an inflation pattern and vice
versa. Reversely the costs of the government decrease if it reaches a high level of
employment. )




Section 3:

Non-cooperative behavior in a single stage game

This section illustrates the basic problem of credibility in a full information one shot
game, i.e. the time horizon of the players is one period only.

In the absence of precommitment the only sustainable equilibrium is when the govern-
ment treats the setting of w, as parametric and the union solves its optimization prob-

lem on the assumption that p, is given.

Formally,
2
N Pg .
Qctwqwmlmﬁco .M.v.lBE
given wg o
and
_N
P W
co.ho.om . R max
Pg o
given Pg»

in which t = 0 represents the considered period.

The actors now solve under verification of the first order conditions their optimization
problems simultaneously, and for the union we get

Wo = Py»
but for the government we must consider the equation
_ 0
P »
\:uwlmacm 6. wy=0,

which is not explicitly representable as a function of the structure

pg = f(wy):

A comparison of these two reaction functions gives

.,_ 1 Py
Py = e’ ..Q.I.. s

and we have the Nagh—equilibrium

N
(Pw) €Pg x We

with the explicit coordinates

N % N %

=t ks 0 =] 1
_ucl e 7 and icl m..l.w..l.

When the Nash-equilibrium determines the policy evaluation of the government the

union’s realized real wage in the economy is
N
Yo

—y =1
Po
with utility of the union of

N_N,_1
UglPg:wg) =5 %
and demand for labor of

N _N,_1
No(Pg:¥p) =g %
whereas the costs for the government are

N.N_ F
Golpg:wg) == .&B
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We define
N
Pp:=#<PgEP]

as the announcement of the government, given that the institutional framework in the
economy permits the government to commit itself to a preannounced rule for the price
level in this period. When the government is following such a structure of policy design
the game starts with the government announcement of its policy rule. Then the union
sets the wage rate so as o solve its optimization problem, after which the price level is
set according to the (mentioned above) rule.

In this situation the question may be important whether an equilibrium, given this
behavior of the government which can be described in game-theoretical terminology, as
Stackelberg-equilibrium with the government as leader is enforceable in the economy.
The reason for this is that the government can gain from cheating now.

Step one: The government announces
py= k-

Step two: The union believes this announcement and chooses
aw = 4.

Step three: The government deviates WoB.Ea announcement and takes
Po= uw .

The resulting real wage is then

=
o

=

0 2o

which gives the labor market effect
SRR, —

10 g

z%ﬁm%wv =me 1% 7

This labor market effect must be compared with the effects on this market if the
government follows its preannounced policy tule.

With
No(wgpg) = 5 2%
we have
N
ZQASM..ch > Zc?w,v@.
and this strong inequality is fulfilled if

In view of the costs that the government has to occur if one of the two policy design
alternatives were implemented, we see

a
Go(whipf) > Go(waph),
given, the union believes the preannounced rule of the government.
Proof:  Assume ao?w,vwv < Qc?w.ew ).

This weak inequality is fulfilled if

pn
£ m\ﬂ.bnﬁ + 102 ~1n3) <
holds, because the logarithm’s monotonicity gives

1+ 1n2-In3 < 1.

If the government chooses vw = p, it follows that

R=u< Wﬁhrcii:;sﬁwﬁmf?f
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however, the last weak inequality cannot be valid, hence
N
answ.vmv b Oc?«w.vcv.
q.ed.
Thus the inequalities
No(wi.o)) > No(whod)
and
Ny
Qoﬁiw.vwo > ﬁcﬁﬁw.@ov
characterize the incentives for the mo«an.ﬁumi to differ from the announcement.

Graphically the figure
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elucidates the gain of cheating for the government on the labor market A.

Given the union can understand this incentive an inferior open loop Nash-equilibrium
arises from the lack of credibility of governments announcements. This anticipation of
the incentive to cheat nullifies any possibility for the government to stimulate the eco-
nomy over the creation of surprise inflation and the equilibrium is characterized by a

rate of high inflation without positive influence on the labor market.
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Section 4:

Preference Revelation as Method to Design Policies

The problem of the credibility of announcements in the full information context which
has been discussed in section 3 can be extended in the strategic dimension if we consider
a special optimization behavior of the union in the case of asymmetric information. To
this end we analyze the question, given this structure of interaction, whether it could be
possible that a government is forced to reveal its true preferences. Then an economy in
game—theoretic terms is characterized by a separating equilibrium whereas in the other
case a pooling equilibrium? describes the behavior of the players. The first kind of equi-
librium ensures not only incentive compatibility of the implemented policies but also
the credibility itself. In our model we use "incentive compatible" in the sense that no
player can profit by making false statements about its preferences or that no player can
profit from misrepresenting private information. When formalizing uncertainty about
the preferences of the policy maker we consider a type concept at which the government
can appear a8 type 1 given by

1, .2
Qnaiﬁvnv =37Py —-f Z.ﬂ
or type 2 given by
~ 1 2 -
Qnmﬁﬁﬁwv = 9 i Uﬂ IQ z»
with

0<p<p.

Obviously, for a policymaker of type 2, labor market effects are more important than
for the other type.

The basic sequence of events begins with a government’s announcement about the value
of the parameter § or f, which capture the preference for the developments of the labor

7 The concepts of a pooling equilibrium and a separating equilibrium were introduced by
Milgrom, Roberts in
Milgrom, P. and Robers, J.: Limit Pricing and Entry under incomplete information:

an equilibrium analysis, Econometrica, Vol. 50, No. 2, pp. 443 — 459.



-12 —

market. Before the government can make this, a random equipment chooses its type
and the result will be notified to it.

The union then sets the nominal wage conditional on this announcement and the possi-
bility that the announcement is misleading. Denoting this choice of wy by

sﬁé if the government has announced type 1

and
sﬂmv if the government has announced type 2.

Now the government specifies for each type a reaction function by

TCALE L

in which

Pg ?L@ 3@83__3 the fact of cheating of the government in the
sense that it announces a false type
and
P () =| &5
in which
nw.‘?.o_ B) has the above interpretation.

Consequently we must consider cost functions for the government
Ggy(wy14), Qm,?iwv respectively

when it reveals the real type about an announcement, and
om”?.p_mr Gp(w,18) respectively

when it sends a false signal.

L

|
!
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Formally ) .
w8
ITPRCAL)]

Ga(w|B) =31 (op(w,18) ~fage A
w,(B)
AL

G, (m17) u?ew?_sm —Bage P

if the government doesn’t cheat the union, and
Wy (8)
wﬁu Teﬁ _mu

G (w18 =3 7 (g (w 1B oy e

énamv
| B N A )
G, (w1) =57 @wsgm ~Boge Pt

if cheating is the aim of government’s policy.

When the context of full information determines the decision situation then a Nash-
equilibrium will characterize the policy result. In the case of asymmetric information
there is an incentive for a type 2 government to conceal information about preferences
in order to induce a strategy w,(f) when in reality § represents the characteristic of the

government, because it holds

@%ﬁ»?&.vﬁv < @»Af.«g.vev.

We assume that it is possible for the union to understand this incentive structure of the
government, i.e. it has the ability to form rational expectations and therefore snAB and

s%mv will be chosen conditional on this uncertainty.

If we consider the construction of the cost functions as 'reaction functions’ for each type
of the government explicitly, it could be possible to secure an appropriate choice of the
union that ensures that it never pays for a government to misrepresent its preferences.
If this is realizable, then the policy choices in the economy could be described by a sepa~
rating equilibrium.
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In order to analyze this question, we must compare the payoff received by a specific
type of government when it announces its preferences truthfully and the true preferen-
ces are strategically misrepresented. This consideration generates equilibrium strategies
in the game in a natural way.

By using the inequalities above one obtains that if -

QW"ASJ*WV < Qyﬂip {8)
and

holds, a type for a type § government will reveal its preferences and if

Qma?: _S 2 Qhaﬁén_g

and

G, (P2 G (w19)
holds, the government will not reveal its preferences.

When the strong inequality holds that gm.wo:nw actions in the economy will be made
according to a separating equilibrium, whereas the validity of the weak inequality
shows that a pooling equilibrium determines the behavior of the actors, where the
former conditions may be written as

Qmoﬁia_mv lﬂ@%ia_s <0
and

G (v, 18) =Gy (w,|B) < 0.

Now the decision problem facing the union is to choose e%E. S@Amv which minimizes

first its expected disutility and secondly ensures the revelation of the government’s pre-
ferences. Considering the structure of the decision problem of the union gives the reason
for a reformulation of it as a standard inequality constrained optimization problem in
which w (), s.%mv is chosen to maximize its expected utility, where ¢ represents the

probability for a type f government.

- 15 -

Formally the optimization problem of the union can be writien as

nax E d»?fﬁ&.ﬁ%s%nv

Atﬁ_ (8) sV AWK
G _me
= Bax mxmzcm P :@Wm@+ﬁ!®9oa P quwmmva
*ee 8) .F«AB } ! '

8.t.

Qm»?a_ i) .inwn?ﬂ_ Ay <o

Q%»?qngv lﬁhw?qe_g <0
where

¢  :=prob (government is type f)
1—¢ : =prob (government is type f).

A technical solution of this problem can be obtained using the Kubn~Tucker theory and
the complementary slackness conditions. Rearrangements of the constraints in the
union’s optimization problems show that

Wy AWV Wi (8)

rodhen >0
%Nw» ?: ~S Umn mﬁﬁﬁv

and
ﬁo?S _ S%S _ 50
whn?«a_s v\maﬁﬁn_s
bold such that
1< (B <1
w,(B)
is valid.
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The weak inequalities

¢ s,@A»
u;lﬂmg|

show that
€~A§ HQ%S )

which implies that only a pooling equilibrium without preference revelation describes
the behavior of the actors in the economy.

-1 -

Section 5:
Concluding Remarks

A stylized analytical labor market model of two strategically interdependent economic
actors is used to examine game-theoretical aspects of macroeconomic policy design. In
this connection an ’announcement’ game is considered in which an uninformed player
{the union) with a special kind of optimization behavior attempts to design strategies
which forces its opponent (the government) into revealing its true identity. If this is
poseible a separating equilibrium describes the economic behavior which is incentive
compatible such that no player can gain advantage from misrepresenting private infor-
mation. In the other case a pooling equilibrium determines the policy choices and the
true character of the government is not revealed.

In order to solve this question we must consider the problem of ,wmwaamﬁn information
from the perspective of examining correctly the incentive structure which motivates an
opponent to conceal information. Moreover we look for mechanisms which are designed
under the aspect of preventing this occurrence.

In the current framework the ecomomy is steerable ony by a pooling equilibrium; in
other words it is not possible for the union to coerce the government into pursuing a
particular course of action such that a government’s true identity is revealed.

An extension in our analytical framework gives the observation that a government or a
special type of policymaker respectively follows a special optimization behavior. The
reason for that is that it could be an advantage for a type to attempt to reveal his own
identity early on in a game. If we consider the game structure in our model, it is ob~
vious that the policy design can be considered to be somewhat biased against a {ype—2
policymaker. Therefore a type-2 player suffers, even if no preference of cheating charac-
terizes its behavior. In the case of uncertainty about the true type of the policymaker
with what the union is confronted in our scenario the remarks before describe an incen-
tive of a policymaker of this type to reveal its true preferences early on in a game.

In the terminology of game theory a separating equilibrium should be represented by
the policy sequences in the view of a type-2 policymaker.

Analyzing this question is the focal point in a following paper.
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