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1 Introduction

Starting from the famous paper by Sargent and Wallace (1981), fiscal and monetary policy
interaction has been always in the center of attention in academic literature. One of the most
important issues in this literature is whether the central bank and the government can achieve the
target values of output and inflation. And yet, there is no consensus in this question.

Dixit and Lambertini (2003b) show that fiscal and monetary policy achieve the target values of
output and inflation if the government and the central bank share their targets. This result holds for
all the forms of policy interaction and for all the weights in the loss functions. This conclusion is
known as the symbiosis result. However, Dixit and Lambertini (2003a) show that if fiscal policy
creates deadweight loss and the targets of central bank and government are different, the non-
cooperative equilibrium is characterized by inflation bias. This inflation bias with inflation higher
than the target and output lower than the target arises because of too restrictive fiscal policy and
too expansionary monetary policy.

Two papers of Di Bartolomeo et al. show that the symbiosis result also does not hold in case
of multiplicative uncertainty. D1 Bartolomeo et al. (2009) investigate the role of uncertainty about
fiscal multiplier for policy interaction. They show that even if the government and the central
bank share output and inflation target levels, fiscal multiplicative uncertainty does not allow them
to achieve these targets. This uncertainty forces the government to become more cautious. As a
result, fiscal policy becomes less expansionary and output drops. The central bank faces time
inconsistency problem and tries to raise output with too expansionary policy, which leads to an
increase in inflation, and the inflation bias arises. Di Bartolomeo and Giuli (2011) analyze
uncertainty about monetary policy multiplier and come to the same result: multiplicative
uncertainty causes ineffective levels of output and inflation in equilibrium. In their model,
uncertainty about the impact of monetary policy on the economy forces the monetary authority to
lower the absolute value of his intervention. This leads to a gap between the equilibrium inflation
and its target. This effect could be neutralized by the change in fiscal policy, which can be done at
sake of the gap between the equilibrium output and the target level. Obviously, the government is
reluctant to change considerably the policy and none of the targets is achieved.

In our paper, we examine these results in the model the uncertain government preferences. To
our knowledge, there are no other studies of fiscal and monetary policy interaction with uncertain
government preferences. The role of uncertain central bank preferences has been already studied
in economic literature. Ciccarone et al. (2007), Hefeker and Zimmer (2011) show that uncertainty
about the central bank preferences could reduce the macroeconomic volatility due to the fiscal
disciplining effect, which will be expressed in reduction of taxes, inflation and output distortions.
Dai and Sidiropoulos (2011), however, note that such result can be achieved only under the
Stackelberg interaction, where the government acts as a leader and the central bank acts as a
follower. Dai and Sidiropoulos (2011) argue that the fiscal disciplining effect of uncertain central
bank preferences could be insignificant if the government and the central bank interact in a Nash

game. Oros and Zimmer (2015) analyze the monetary transmission mechanism in a monetary



union with uncertain central bank preferences. They show, that the private agents expect the
central bank to be more conservative to compensate the uncertainty of the central bank preferences.
This could lead to a decrease in inflation and better macroeconomic outcomes not because of a
disciplinary effect, but because of the central bank’s communication channel.

So, as we have seen, economic literature elaborates a number of implications of uncertainty
about the central bank preferences for strategic interaction between fiscal and monetary policy.
However, the existing research does not deal with uncertainty about the government preferences.
Meanwhile, uncertainty about the central bank preferences seems to be less significant than
uncertainty about the government preferences at least in developed countries. For example, the
targets of the European Central Bank are clearly defined: inflation below and close to 2 percent.
Moreover, Blinder et al. (2008) show that in recent years transparency of monetary policy has
considerably increased all other the world. This means that the assumption of uncertain central
bank preferences might be unjustified. At the same time, the inclusion of uncertain government
preferences seem to be promising. Firstly, the government preferences are exposed to
considerable changes in the election period. Moreover, information policies of fiscal authorities
have not demonstrated positive changes in recent years. Almost everywhere, the governments are
much less transparent than the central banks.

The goal of our paper is to study the effects of uncertain government preferences on fiscal and
monetary policy interaction. We show that uncertainty about the government preferences does not
change the interaction result if the policy multipliers are certain. However, uncertain government
preferences matter in case of multiplicative uncertainty. Below we show how uncertainty about
the government preferences affect macroeconomic equilibrium under fiscal and/or monetary
multiplicative uncertainty.

The paper is organized as follows. In Section 2 we describe a benchmark model of fiscal
and monetary policy interaction. Section 3 analyzes the equilibrium in the model with certain
preferences. In Section 4 we discuss the impact of uncertain government preferences on the

equilibrium. Section 5 concludes.

2 Benchmark Model

We start our analysis with a benchmark model with certain preferences and random policy
multipliers. This model is described by two equations: aggregated supply (1) and aggregated
demand (2):

y=7y+0b(r—7n°) +ar (1)
T = pm + pcT 2)

a>0,b>0,c>0,

where 7 is the rate of inflation, 7¢ is the expected rate of inflation, y is the level of real output, ¥ is

the natural level of real output, 7 is the instrument of fiscal policy (for example, transfers), m is



the monetary policy instrument (for example, the growth rate of the money supply). Monetary
policy multiplier is equal to ¢, which is a random variable with mean 1 and variance afa. Fiscal
policy multiplier is equal to pc, where p is a random variable with mean 1 and variance 02. Thus,
parameter 03 characterizes the degree of fiscal multiplicative uncertainty, while afp characterizes
the degree of monetary multiplicative uncertainty.  Our model generalizes two papers:
Di Bartolomeo et al. (2009), which studies fiscal multiplicative uncertainty, and Di Bartolomeo
and Giuli (2011), which studies monetary multiplicative uncertainty. The results of the both
papers can be easily replicated in our model by putting the corresponding variance to zero.
Moreover, our model allow us to study the additional effects which arise only if both the
multipliers are certain.

Losses of the central bank and the government are defined by the gap between inflation rate

and the target inflation 7* and by the gap between output and the target output y*:

1 1
Lep = El5(m —m")" + 505(y —y")"] (3)
1 1
Lo = Bl5(m =)+ S0a(y —y")’] )
O > 0,05 > 0,

where 65 and 6 characterize the preferences of the central bank and the government for output.
To stay in line with the broad consensus in the literature °, we assume that the central bank is more
conservative than the government: 6 > 6. Minimization of losses (3) and (4) with constraints

(1) and (2) gives the following reaction functions:

—c(m — 1) + 0g(a + be)(y* — 7 + br® — bm)

m(be) = A(1+ 02) + (02022 + (a + be)?)

&)

T =T+ by — 7+ bn® — (a + be)T)
m0s) = 1+ 02)(1+ 050 ’ ©

where (5) is the reaction function of the government with preferences 6, (6) is the reaction
function of the central bank with preferences 6g, T is the expected value of monetary instrument
and T is the expected value of fiscal instrument. As we can see from (5) and (6), the equilibrium
values of the both policy instruments depend positively on the inflation target 7*, the expected
inflation ¢ and the gap between target and natural output (y* — 7). The impact of the output gap
on a policy instrument depends positively on the weight of output in a policymaker’s loss
function. According to (6), the absolute value of monetary instrument chosen by the central bank
depends negatively on the variance of monetary multiplier 03,. This phenomenon corresponds to
the standard attenuation affect in policy: uncertainty about the policy instrument forces the
policymaker to become more cautious and to decrease the extent of intervention. The same

attenuation effect is true for the government. According to (5), the absolute value of fiscal

5See, for example, Rogoff (1985).



instrument 7 decreases with the extent of fiscal multiplicative uncertainty, measured by ag.

3 Equilibrium with certain preferences

In this section we look for the equilibrium with certain preferences. We assume that the parameter
of monetary preferences g is equal to 05 and the government preferences are characterized by
Oc: = 0, O, Oc; are given. As the preferences of the both policymakers are known by all the agents,
the expected values of their policy instruments coincide with their actual values: m = m(&~ p) and
7 =1(0c).

In order to analyze the effects of multiplicative uncertainty, we firstly compute the equilibrium
with certain multipliers, which corresponds to the model of Dixit and Lambertini (2003b).
Substituting ‘7;2) = 0, 03) = 0 into reaction functions (5) and (6), we obtain the following
equilibrium values of fiscal and monetary instruments:

) a—y )

m0:7T*—C7'0 (8)

To =

As the target output is higher than the natural level, the equilibrium of fiscal policy is
expansionary. The value of the fiscal instrument (7) is chosen in a such way that the equilibrium
level of output coincides with the target value: y, = y*. Expansionary fiscal policy would lead to
an increase in the inflation rate, equal to c7y. Nevertheless, the central bank can react to this
inflationary pressure by decreasing the monetary instrument by the same value. The sign of
equilibrium mq depends on the value of inflation target. If inflation target is sufficiently high,
such that 7* > ¢ (y* — ), monetary policy is expansionary and mg > 0. If inflation target is low,
monetary pOliC}? is contractionary, my < 0. As a result, the equilibrium inflation rate is equal to
the target: my = 7*. Thus, the model with certain multipliers replicates the symbiosis result of
Dixit and Lambertini (2003b): irrespective of their preferences, the central bank and the
government achieve their inflation and output targets. For this purpose, the government conducts
expansionary fiscal policy.

If the multipliers are both uncertain, given taken the intersection of (5) and (6) for given é(; and

05, the equilibrium values of fiscal and monetary instruments:

v, VA Vi — Agb b
%:TO—WTTO—W~ BTo—irW B~Ga(a+ c) mo ©)
W W W c
Wm WTAB ~ Wq—
m=mg— ——mg— —=——mg + (c+ ablg)—=19, 10
0= Ty Mo o ( B)W 0 (10)

where Ag = az(éng +1), Agp = 02(9}()2 +1), W, = EAg, Wy, = Ap(c + Ogala + be)),
W =W+ WT + Wm + AgA302 and W = (l(é@@ + (é@ - éB)bC)
According to (9) and (10), the equilibrium values of policy instruments 7 and m are affected by

multiplicative uncertainty about both the multipliers. We can distinguish three effects: the direct



effect of fiscal multiplicative uncertainty, the direct effect of monetary multiplicative uncertainty
and the mutual effect which arise only if both uncertainties are present.

The direct effect of fiscal multiplicative uncertainty corresponds qualitatively to the process
described in Di Bartolomeo et al. (2009). Uncertainty about the fiscal multiplier fgrces the

. . . . . W
government to attenuate its policy and to decrease 7. This attenuation effect is equal to WTTO and

2
~ p.
depends negatively on ;. More the government prefers output, less is the decrease in 7 in

depends positively on the uncertainty extent o2. Moreover, the size of the attenuation effect
response to uncertainty. The fiscal attenuation leads to a decrease in both output and inflation,
which drops lower than their desired levels. In response to a decrease in 7, the central bank starts

to stimulate economy with a more expansionary policy. An increase in monetary instrument equal

to c&ra would be enough to compensate the drop in inflation rate due to the attenuation effect
of fiscal policy. Nevertheless, similarly to the famous paper Kydland and Prescott (1977), an
inflation bias arises. The central bank takes inflation expectations as given and tries to push output
up. With this goal, the central bank raises monetary instrument more than necessary to stabilize
inflation.

As we can see from (10), the excess response of monetary policy to fiscal multiplicative
o ~ W . . . . iy
uncertainty is equal to abfp WTT(). This excess increase in monetary instrument depends positively

on the monetary preferences of output, 6. Due to this excess increase in monetary instrument, the
expected inflation becomes higher than the optimal level. This, nevertheless, cannot overcome the
output drop which is caused by the decrease in fiscal instrument, as only fiscal policy can affect
the output in equilibrium.

Thus, the direct effect of fiscal multiplicative uncertainty is the inflation bias, which

W, .
corresponds to the D1 Bartolomeo et al. (2009). Nevertheless, as the ratio W depends negatively

on the variance of monetary multiplier, 02, we can conclude that the presence of monetary

o
uncertainty decreases the inflation pressure of fiscal attenuation. The intuition is straightforward:
as the central bank is unsure about the monetary multiplier, monetary policy also becomes more
cautious. Thus, the central bank allows a lower excess increase in monetary instrument and the
increase in inflation is lower.

The direct effect of monetary multiplicative uncertainty on monetary policy is equal to

——"my and corresponds qualitatively to the effect described in Di Bartolomeo and Giuli
(2011). Uncertainty about the monetary multiplier leads to the attenuation effect in monetary
policy and the absolute value of monetary instrument drops. The government reacts to the

attenuation effect in monetary policy by the opposite change in fiscal instrument. The change in 7

W, m . . .
equal to — 70 would be enough to overcome the effect of attenuation effect on inflation.

C
Nevertheless, this would influence the output and the government varies fiscal instrument less.
Wm — ABGGa(a + bC)
W

The change in 7 is proportional to . The stronger preferences of output 0,
the less change in fiscal instrument.

The influence of monetary multiplicative uncertainty on expected output and inflation depends



on the sign of mgy. If my > 0, uncertainty about monetary multiplier forces the central bank
to decrease m and monetary policy becomes more contractionary. The government responds to
this by an increase in fiscal instrument. This, in turn leads to an increase in output. In order to
prevent output from the excess increase, the government raises its instrument to a less extent than
is necessary to overreact the influence on inflation. Moreover, the equilibrium fiscal instrument
decreases with . As a result, a negative inflation bias arises with expected inflation less than 7*
and expected output greater than y*.

On the contrary, if m( < 0, uncertainty about monetary multiplier makes monetary policy more
expansionary. The government reacts by a decrease in 7. This decrease is less than necessary to
overreact inflationary impact of monetary policy. As a result, expected inflation is higher than 7,
while output is lower than y*. In other words, inflation bias arises.

As we already noted, the direct effects of fiscal and monetary uncertainty correspond
qualitatively to the conclusions of Di Bartolomeo et al. (2009) and Di Bartolomeo and Giuli
(2011). Nevertheless, the simultaneous presence of the both sources of uncertainty creates
additional effects. These affects are proportional to the product of Ag and Ap. First of all,
simultaneous uncertainty about the both multipliers decrease the response of any policymaker to
uncertainty about the other multiplier. This follows directly from (9) and (10) if we remember
that W depends positively on the product AgAg. On the other hand, the mutual uncertainty
influence the direct effects of the both sources. For example, the presence of monetary
uncertainty aggravates the attenuation effect which is caused by fiscal uncertainty. Fiscal
instrument drops by additional amount of C2/\*@/\}370. Moreover, this decrease is not compensated
by an increase in a monetary instrument. Thus, the mutual effect strengthens the negative effect of
fiscal uncertainty on the output and weakens the upward shift in inflation. The mutual effect also
strengthens the attenuation in monetary policy by the amount of CZAﬂ. This change in
monetary instrument is not compensated by a corresponding response of fiscal authority. Thus,
the mutual uncertainty weakens the effect of monetary uncertainty on inflation.

The overall effect of uncertainty on the equilibrium depends on the comparative strength of all
the effects. Expected levels of output and inflation can be obtained from (1), (2) together with (9),

(10) and are as follows:

2A A ) bWV, Agb
7o = (1 - 258 B)+a93? r o Aplaalatbe) (11)
ac*Ag mo aVNVT(l + Ap)
o=yt 4+ — 20 Zr- T OB 12
Y=y W e T 0 (12)

According to (11), the gap between expected inflation and its target depends on the direct

effects of multiplicative uncertainty and the mutual effect described above. The direct effect of

o OpbW- . . . .
fiscal uncertainty is equal to CLB*TO. This effect is explained by the overreaction of the central

bank to the attenuation in fiscal policy. The underreaction of the government to the attenuation in

Al b
monetary policy leads to the change in inflation equal to — B Gaga + be) mp. As we discussed

earlier, this effect is positive if m is negative and vice versa. The coexistence of the both sources



of uncertainty leads to the additional attenuation of the policies. This forces a further decrease in
AAgA
cAB

*

inflation, equal to

W,
The attenuation effect of fiscal policy leads to a decrease in the output, equal to LTO. The

presence of monetary multiplicative uncertainty strengthens this attenuation effect and causes a
. aW, A .
further decrease in output, equal to I/%/ BT(). The underreaction of the government to the

A )
B —0. This amount

attenuation in monetary policy leads to the change in output equal to &
c

is positive if my is positive. If my is negative, all the effects of uncertainty on output are negative.
With the use of (11) and (12) we arrive at Proposition 1. The following Proposition 1

summarizes these findings.

Proposition 1. For given (63, Gg, 2) there exist Ao > Ay, such that in equilibrium with

certain preferences:

i) 7° > 7 if and only if 0 < \;;

To0
ii) y° > y* if and only if L2 > \o;
To
2Aa(ablp — cA Ae(1+ A
Ap(?Ag + Ogala + be)) Ap

Proposition 1 indicates that there can be three different economic situations in equilibrium. If
m
—0 < Ay, there is the inflation bias problem in equilibrium: the expected rate of inflation exceeds
o

its target level (7¢ > 7*), while the expected rate of output is below its target level (y¢ < y*). If

Ap < —2 < ), there is the deflation bias problem: both the expected rate of inflation and output
To

are below their target levels (7¢ < 7%, y° < y*). If Mo > )y, there is negative inflation bias
problem in equilibrium: the expected rate of output exge)eds its target level (y° > y*), while the
expected level of inflation is below its target level (7¢ < 7*).

We can also note that if we set a = 0, we automatically replicate the results of Di Bartolomeo
et al. (2009). In this case both the thresholds A;, A2 go to infinity and for any possible T— the
economy faces the inflation bias problem. If o2 , Increases, the inflation bias problem aggrava[%es.

If we let af) = 0, we get the result of Di Bartolomeo and Giuli (2011). In this case, both
the thresholds A\; = Ay = 0. This means that if Mo < 0, there is the inflation bias problem

To
in the economy. If —2 > 0, there is negative inflation bias. The simultaneous presence of
To
monetary and fiscal multiplicative uncertainty makes the third type of equilibrium possible. This

equilibrium is characterized by both inflation and output lower than their targets and is achieved

oM\ o\ o\
for intermediate values of _° € (A1, Ag). Tt is easy to show that — > 0, ; <0, == >0
To 3% Jdo 802
abéB . . ..
an 8 2 < 0. Moreover, ) is positive if and only if % 25 while ), is always positive.
B

After characterrzlng the equilibrium with certain preferences we now proceed to the search for the

equilibrium with preference uncertainty.



4 Uncertain government preferences

In this Section, we relax the assumption of certain preferences and assume that parameter 0 is a
random variable with mean 6 and cumulative distribution function F (0c). Thus, we can rewrite

the reaction function of the government with preferences 6 (5) in the following way:
7(0) = 7(0c) — ®ew(le), (13)

where T(é@) is the value of fiscal instrument chosen by the government with preferences ég,
o (14 03)(a+be)(y* =7+ br® — en*) + ac(a + be(1 — o2))(m — 7) d
— _ an
“ (1 4 02) + 06 (020> + (a + be)?)

w(le) = % — o
@ 21+ 02) + 06(a2022 + (a + be)?)

characterizes the distance between the actual

2

~ L Ow w
government preferences ¢ and the mean preferences 0, with — < 0 and ——— > 0.
89(; (80G)
The central bank does not know the true distance between government preferences and their

mean, so the monetary policy is conducted according to equation (6), which is the reaction of the
central bank to the expected value of fiscal instrument, 7. The expected value of fiscal instrument

can be computed with the help of (13):

7 =1(0c) — ®cQ0, (14)
0

where Q¢ = [ w(fg)dF(f¢) is the average value of w(f). As function w(f) is decreasing
(2]

and convex, ()¢ is higher than the value U.J(ég), which is equal to zero. Obviously, the value of
Q¢ depends on the extent of uncertainty about the government preferences. Due to convexity of
function w(fg), the higher variance of 0 the higher value of Q.

To compute the equilibrium, we firstly find the intersection of reaction functions (6) and (14).
After that, we compute the expected inflation in the intersection point and substitute it into the
reaction functions. The equilibrium values of the average value of fiscal instrument and the

monetary instrument are as follows:
W.(1+ Ag) W — Apala + be)ig — ac®QaAp(bea? — (a + be)) my
ULl 204 : =)
w w c
W, + ApAg
< m

|

:7‘0—

- W
0+ (C—I—abOB)WTO, (16)

m:mo—

where (15) is the average fiscal policy in equilibrium, (16) is the equilibrium monetary policy,
W, =W, + Qgozc*a(a + 2bc), W = Wi 4+ Apbc®(a + be)Qa(1 + o), W =W — Qgclala+
be)(b(a + be)dp + ¢) + orabc®(0*0p — 1) — be*(a + be)Ap — o2bc?(a + be)Ap).

If we compare (15) and (16) with the equilibrium policies with certain preferences (9) and
(10), we will see that the main effects created by uncertainty are the same. These are the fiscal

W.(1+4 Ap)

attenuation effect equal to — 7o in (15) and the monetary attenuation effect equal to

10



Wi, 4+ AApA . . . .
— + B Gmo in (16). The reaction of the central bank to the fiscal attenuation effect is

A

~ W. o . . .
given by —(c + ablg) o 7o 1n (16), while the average reaction of fiscal policy to the monetary

W, — Apa(a + be)fg — ac*QaAp(bea’ — (a+be)) my

attenuation effect is given by W — in (15).
c
These effects define the equilibrium expected inflation and output:
- Ap((@+ala+be)lc + AAg) + be(a+ be)Qa(1 + 02))
Tt =7m + = mo+
" W, (ablp — cA 4
+ a b cAp) 70
w
. ac®Ap(1+ Qa((a + be)? + b*c2o? Wo(1+A
ye:y*+ B( G((A ) p)%__ T( :F B)TO (18)

w c w
As we can see, the equilibrium values of monetary and fiscal instruments are given by the
cumbersome equations. Thus, we start our analysis of the equilibrium from the polar cases when
either Jg or 037 is equal to zero. After that, we describe the equilibrium in the generalized model

. 2 2 .o, .
with both o, and o7, positive.

4.1 Certain multipliers and uncertain fiscal preferences

We start to analyze the effects of preference uncertainty in the model with 02 = 030 = 0. Substiting

these values into (15-18) gives the following Proposition:

Proposition 2. In equilibrium with uncertain government preferences and without multiplicative
uncertainty, m = my, 7(0g) = 7o for any 6g. Thus, for any s equilibrium output and

inflation are equal to their target levels: y = y*, 7 = 7*.

Proposition 2 indicates that in the absence of multiplicative uncertainty the government
preference uncertainty does not affect the equilibrium. Irrespective of his preferences, the
government with any 65 chooses 75. Thus, the average fiscal policy is also equal to 75. The
optimal reaction of the central bank to the average 7y is equal to my. As a result, in this case the
uncertainty about the government preferences is not relevant and the symbiosis result of Dixit and
Lambertini (2003b) holds: the government and the central bank are able to achieve both inflation

and output targets.

4.2 Uncertain fiscal multiplier and uncertain fiscal preferences

We proceed with the model with fiscal multiplicative uncertainty. The equilibrium in this model

can be computed from (15-18) with 02, = 0 and is described in the following Proposition:

Proposition 3. The equilibrium with fiscal multiplicative uncertainty and government preference

uncertainty (o2 > 0,Qg > 0,02 = 0) is such that:

11



i) For any —0 there is the inflation bias problem: the expected rate of inflation exceeds
To
its target level (7¢ > 7*), while the expected rate of output is below its target level
(y° <y").
ii) Government preferences uncertainty aggravates the inflation bias problem. With higher

Ol — | dly — y°|
eI Ry i A R )
00¢ 00

Part 1) of Proposition 3 states that the equilibrium with uncertain fiscal multiplier and

(¢, the inflation gap and the output gap become larger:

uncertain government preferences is characterized by inflation bias.  The intuition is
straightforward. The fiscal multiplicative uncertainty leads to the attenuation fiscal effect. The
central bank does not know the true preferences of the government and has to rely on the average

w. . :
fiscal attenuation effect, which is given by the term ——7 in (15). The attenuation fiscal effect

leads to a decrease in both inflation and output. An increase in monetary instrument equal to

T

W. . .
c——1T1p would be enough to compensate the average decrease in inflation due to fiscal

multiplicative uncertainty. Nevertheless, the central bank takes expectations as given and raises its

instrument more in order to stimulate output. The value of the excess increase in monetary

instrument is proportional to ablg MA/T. This excess increase in monetary instrument pushes in
inflation above the target level, while the expected output stays below the target.

Part ii) of Proposition 3 states that an increase in the dispersion of fiscal preferences leads to the
higher inflation bias. To understand this, note that the gap between the expected output and the
target is proportional to the average attenuation fiscal effect. From (14) the value of the average
fiscal instrument 7 is lower than T(éG). Thus, the average attenuation effect is higher than the
attenuation of the policy by the government with preferences Oc.  With higher preference
uncertainty, measured by (), the difference between the average attenuation and the attenuation
of the government with average preferences becomes larger. Consequently, the absolute value of
expected output gap also increases. Thus, the willingness of the central bank to stimulate output
with the excessive increase in monetary instrument enlarges. As a result, the gap between
expected inflation and the target inflation becomes larger.

Thus, the effects of fiscal multiplicative uncertainty in the model with uncertain government
preferences coincide with the effects in the model with certain preferences qualitatively and are
larger quantitatively. In the next subsection we analyze the effects of preference uncertainty in the

model with uncertain monetary multiplier.

4.3 Uncertain monetary multiplier and uncertain fiscal preferences

Now we proceed to the model with monetary multiplicative uncertainty. The equilibrium in this

model can be derived from (15-18) with 0;2) = 0 and is described in the following Proposition 4:

Proposition 4. The equilibrium with monetary multiplicative uncertainty and government

preference uncertainty (02 = 0, Q¢ > 0,02 > 0) is such that:

12



i) If mg > 0, there is negative inflation bias problem in the economy: the expected rate of
output exceeds its target level (y© > y*), while the expected level of inflation is below
its target level (¢ < 7*). If mo < 0, there is the inflation bias problem in the economy:
the expected rate of inflation exceeds its target level (7¢ > 7*), while the expected rate

of output is below its target level (y° < y*).

o|m — m b0 b0
iy AT =" 5 ()0 if and only if 02 < (2)—L2 _ 1fo2 > — 2 an
N c(1+0%0p) c(1+b%0p)
bo
increase in €); lowers inflation gap. If a?p < a—B~, an increase in (g enlarges
c(1+ b%0p)

inflation gap.
iii) For any m,, uncertain government preferences aggravate the gap between the expected
Oy —yl _

tput and its t t level:
output and its target leve 90

Part 1) of Proposition 4 states that there is either inflation bias or negative inflation bias in

equilibrium. The logic is similar to the model with certain preferences. Uncertainty about

- : Wi e
monetary multiplier causes the attenuation monetary effect, equal to V{/” Similar to the case of

A

. . W, m
certain preferences, to change the average fiscal instrument by 70 would be enough to
c

compensate the influence of monetary attenuation effect on inflation. Nevertheless, the
government with any preferences has a competing target of output. As the government does not
want to change considerably the output level, there is the under-reaction to the monetary

attenuation effect. The average size of this under-reaction is given by the term

—A be)l — ac®Qahp(—(a+b
sala + be)f ?c Ap(=(a+bc)) U™ (15). This under-reaction gives rise to the gap
c

between expected inIl/ﬂation and its target, while the equilibrium average change in fiscal
instrument gives rise to the gap between expected output and the target output. The sign of
inflation and output gaps, which are given by (19), depend on the sign of my. If my is positive, the
negative inflation bias with low inflation and high output arises. If mq is negative, uncertainty

leads to a standard inflation bias:
ac*Ap(1+ Qg(a + be)?) mo

= — (19)
U/%:O

=y +

Parts ii) and iii) of Proposition 4 characterize the effects of preference uncertainty on the

absolute values of output and inflation gaps. To better understand these findings, let us firstly

note that the size of monetary attenuation effect, %, depends positively on 2. This means that
an increase in preference uncertainty aggravates the attenuation effect of monetary policy. The
explanation is as follows. As we have seen in Section 3, if my > 0 and preferences are certain,
the equilibrium fiscal instrument is decreasing and convex function of government type. This
means that under uncertain preferences the average fiscal instrument is higher than the policy of the
government with the average preferences. Thus, the central bank decreases m in accordance with

its reaction function. This signifies an aggravation of attenuation effect in comparison with certain
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preferences. If my < 0, the fiscal instrument under certain preferences is increasing concave
function of the government preferences. Thus, the average fiscal instrument is lower than the
policy chosen by the government with the average preferences. The central bank reacts to this by
an increase in m. As the attenuation effect in this case implies the rise of m, we can conclude that
uncertainty about preferences again aggravates attenuation effect.

The gap between expected output and target output is defined by the government reaction to
this attenuation affect. The change in the fiscal instrument is proportional to the size of attenuation
effect. From here we can conclude, that the absolute value of the output gap is also proportional
to the attenuation effect. Thus, we can conclude that an increase in preference uncertainty always
aggravates the output gap which is caused by uncertainty about monetary multiplier.

The gap between expected inflation and its target is defined by the average fiscal under-reaction
to the monetary attenuation effect. The under-reaction of the government with preferences 6 is
proportional to Ag (A — 2w(f¢))ala + be). As there is no uncertainty about fiscal multiplier, the

following equation holds:

A + (a + be)*0g

O — Fw(fg) =0
o — Aw(e) G (at o)

(20)

Thus, from (20) we can see that the coefficient 9~G — CQW(90> i1s non-negative and depends
positively on . This means that the stronger government preferences for output the less reaction
to the monetary attenuation effect. Moreover, 0~G — c*w(fg) is concave function of 6. The

average underreaction of the government to the monetary attenuation effect,

Ap(fc — *Q b
50 CWG)a(a+ ) , defines the gap between expected inflation and inflation
02=0

target. The size of this gap depends on the variance of government preferences, (2. The sign of

this dependence is defined by the extent of monetary uncertainty. If the uncertainty about
abb B

C(l + bQé B)
underreaction. This means that more uncertain preferences lower the gap between expected

monetary multiplier is strong and ai > , a decrease in {2 leads to an increase in the

inflation and the inflation target. On the contrary, if monetary uncertainty is weak and
abl

o2 < s

c(1+ b%0p)

in the gap between the expected and target inflation rates.

, an increase in uncertainty about government preferences leads to an increase

4.4 Uncertain policy multipliers and uncertain fiscal preferences

After discussion of the polar cases in Sections 4.1-4.3, we now proceed to the most general
framework. The characteristics of the equilibrium with uncertain preferences when both the

multipliers are also uncertain are summarized in the following Proposition:

Proposition 5. For given (ai, ai, Q¢), there exist A\; > A5 > \I, such that:

i) 7 > 7 if and only if 0 < A%
70
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ii) y° > y* if and only if 2 > \};
70

i) % > 0 if and only if ”Tioo > A\ and
M201fand0nlyif<@—)\§) Ui—ﬂ > 0;
NN 7o c(1 + b20p)
A (A + ao?Qq(a + 2bc))(ablp — cAp)
where \} = £ ,

Ap(2Ag + Oga(a + be) + ac®Qg(be(o% — 1) — a))
. c(l+Ap) (Ag+ ac2Qq(a + 2bc))

>\ - s
2 Ap (14 Qg((a+bc)? +b*c*02)) —

. cos(a® 4 abe(1 + 0pb?) + Ap(a(a + be) — b*c?))
B Ap(a(a + be) + o2b?c?) '

Parts i) and ii) of Proposition 5 states that if both the multipliers are uncertain, there are three
possible economic situations: inflation bias, deflation bias or negative inflation bias. If Mo <\,
there is the inflation bias problem in the economy: the expected rate of inflation exceedsTiq[s target
level (7 > 7*), while the expected rate of output is below its target level (y© < y*). If \] < ? <
A5, there is the deflation bias problem in the economy: the expected rate of inflation and 01ftput

] m .
are below their target levels (7¢ < 7%, y¢ < y*). If s , the expected rate of output exceeds
T

0
its target level (y¢ > y*), while the expected level of inflation is below its target level (7¢ < 7%),
which means that there is negative inflation bias problem in the economy. Similar to the model
with certain preferences, the deflation bias is possible only if both the multipliers are uncertain and
mo * yx
— € (AL A).
0
Uncertainty about government preferences influences the thresholds A} and Aj. It is easy to
*
2

¢

lowers A3. The effect of preference uncertainty on the value of A} depends on the sign of this

show that

< 0. This means that an increase in uncertainty about government preferences

value. If A} is positive, an increase in {2 leads to a further increase in Aj. If A} is negative, an
increase in {2 leads to a further decrease in Aj.
Part iii1) of Proposition 5 defines the effect of preference uncertainty on the equilibrium output

and inflation. The effect of preference uncertainty on the expected output is positive if BN A5
To
and negative if 0 < A;. This means that if - < A7 and the equilibrium is characterized by
T0 To
inflation bias with negative output gap, an increase in preference uncertainty leads to the further

increase in the absolute value of this gap. If RLUpS A5 and the equilibrium is characterized by the
To
negative inflation bias with positive output gap, an increase in preference uncertainty also leads
to the further increase in the absolute value of this gap. If — e (A7, A3), there might be non-
70
monotonous effect of preference uncertainty on the output gap.
The effect of preference uncertainty on expected inflation depends not only on the value of
mo o e . . .. Mo *
—, but also on the extent of monetary multiplicative uncertainty. For example, if — > A3,

7o 70
equilibrium is characterized by the negative gap between the expected inflation and its target. The

ab@B

——————, an increase in ) leads to an
C(l + 6293)

effect of Q¢ depends on the value of . If 07 >
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increase in expected inflation and consequently, to a decrease in the absolute value of inflation
abb B

C(l + bQé B)
and consequently, to an increase in the absolute value of the inflation gap.

gap. Similarly, if 0?0 < , an increase in () leads to a decrease in expected inflation

5 Conclusion

This paper contributes to the existing literature on monetary and fiscal policy under uncertainty. In
particular, we study the role of uncertain government preferences for policy interaction.

We show, that if the fiscal and monetary multipliers are known, uncertainty about the
government preferences do not affect the equilibrium. If any of multipliers are uncertain, the
results change. Uncertainty about the government preferences lowers output, increases inflation
and thereby aggravates the inflation bias problem, which could be created by fiscal multiplicative
uncertainty. Monetary multiplicative uncertainty can create either the inflation bias problem or
negative inflation bias problem. Uncertain government preferences aggravate the problem by
enlarging the absolute value of output gap, while the effect on inflation gap depends on the extent
of uncertainty about the monetary multiplier. If both the multipliers are uncertain, the impact of
uncertain government preference depends not only on the extent of multiplicative uncertainty, but
also on the inflation and output targets.

The problem of different forms of strategic interaction is beyond the scope of our paper: we
consider that the government and the central bank conduct their policies simultaneously and
independently.  The analysis of the influence of uncertain government preferences on
macroeconomic policy under various forms of strategic interaction is a promising avenue for

further research.
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