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1 Introduction

In a typical early contribution to efficiency wage theory, Solow (1979) simply
considers that worker morale (labor productivity) is an increasing function of
wages. Since this study, however, many researchers have dealt with a range
of factors that influence worker morale. In other words, they have assumed
various types of effort functions. For example, Agell and Lundborg (1992)
assume that an increase in economy-wide unemployment causes workers to
provide greater effort. Several other studies regard past wages as a factor
that also influences worker morale. Collard and de la Croix (2000) and
Danthine and Kurmann (2004) develop dynamic general equilibrium models
where worker morale depends on current and past real wages and the level
of employment.! Akerlof et al. (2000) and Campbell (2008) propose models
where a rise in the unemployment rate and a rise in current wages against
some reference level, including previous wages, encourage workers to provide
greater effort.? Shafir et al. (1997) consider that because of money illusion,
not only the level of current real wages but also the level of current nominal
wages against previous nominal wages influences worker morale.

Following these studies, we assume that an increase in the unemployment
rate and an increase in current nominal wages against previous nominal wages
boost worker morale, namely, a worker’s effort is an increasing function of
the unemployment rate and of current nominal wages over previous nominal

wages. We then introduce this effort function into a money-in-the-utility-

!See Danthine and Donaldson (1990), de la Croix et al. (2009), and Vaona (2013a,
2014) for similar dynamic general equilibrium models.
2See also Campbell (2010).



function (MIUF) model. The idea that an increase in the unemployment
rate boosts worker morale is not only theoretically adopted by many studies,
including those cited above, but is also empirically supported (e.g., Blinder
and Choi, 1990; Agell and Lundborg, 1995, 2003). At the same time, fol-
lowing Shafir et al. (1997), we consider that money illusion is the reason
why an increase in current nominal wages against previous nominal wages
induces workers to provide greater effort. In this setting, workers use pre-
vious nominal wages as a reference to judge whether their employers treat
them fairly. This setting is also supported by empirical studies. For instance,
Kahneman et al. (1986) and Blinder and Choi (1990) find that money illusion
affects people’s judgment of fairness. Similarly, Shafir et al. (1997) conclude
that money illusion influences it, and consequently, worker morale. Bewley
(1999) and Kawaguchi and Ohtake (2007) find that a cut in nominal com-
pensation harms worker morale. The neuroscience literature also supports
the presence of money illusion (Weber et al., 2009). Furthermore, the ef-
fects of money illusion may be persistent. Fehr and Tyran (2007) show that
the effects of money illusion on equilibrium selection are long-lasting, and
they (2007, p. 263) state: “Thus, the argument that the impact of money
illusion on aggregate outcomes will eventually vanish through learning, can
be seriously misleading.” Recently, money illusion is studied in the macroe-
conomic context. Vaona (2013b) analyzes the effects of money illusion on
a long-run Phillips curve in a New Keynesian model with staggered wages,
while Miao and Xie (2013) examine its effects on long-run economic growth
in an endogenous growth model.

In the present model, as in Akerlof et al. (2000) and Campbell (2008), the



firm’s profit maximization, subject to the effort function that includes the
current and past wages and the unemployment rate, gives rise to a Phillips
curve.®> The nominal wage stickiness represented by this Phillips curve leads
to persistent unemployment in a steady state. Unemployment in this steady
state is not Keynesian despite the nominal wage stickiness, but it is structural
unemployment generated by the efficiency wage setting. We examine the
effect of an employment subsidy on this structural unemployment.
Employment subsidies, which are one kind of active labor market policy,
are expected to serve as a way for reducing unemployment. In fact, there are
studies that find positive effects of wage and hiring subsidies on employment
(e.g., Jaenichen and Stephan, 2011). Meanwhile, the effectiveness of such
subsidies is called into question because of deadweight, substitution, and
displacement effects (Layard et al., 2005, pp. 476-478). As mentioned in
Boockmann et al. (2012, pp. 737-738), such subsidies may not be macroeco-
nomically effective even when they succeed in increasing the employment of
some targeted group. Martin and Grubb (2001, p. 31) state: “At the same
time, most evaluations which focus on firm behaviour show that subsidies
to private-sector employment have both large dead-weight and substitution
effects. As a result, most such schemes yield small net employment gains,

particularly in the short term when aggregate demand and vacancies are

fixed.”*

3See also Campbell (2010) and Vaona (2013a, 2014) for Phillips curves in efficiency
wage models.

4In addition, Martin and Grubb (2001, p. 31) state: “For instance, evaluations of wage
subsidies in Australia, Belgium, Ireland and the Netherlands have suggested combined
dead-weight and substitution effects amounting to around 90 per cent, implying that for
every 100 jobs subsidised by these schemes only ten were net gains in employment.”
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Therefore, we also examine the effect of the employment subsidy in the
macroeconomic framework where an aggregate demand deficiency creates
involuntary unemployment. Following Ono (1994, 2001) and Ono and Ishida
(2014), we present a steady state with this Keynesian property. In this steady
state, Keynesian unemployment in addition to the abovementioned structural
unemployment arises.® We show that the effects of the employment subsidy
depend crucially on whether the aggregate demand deficiency is present.

The remainder of this paper is organized as follows. Section 2 details
the structure of the model. Section 3 derives the Phillips curve. Section 4
analyzes the steady state with only structural unemployment, and Section 5
investigates the steady state with both structural and Keynesian unemploy-

ment. Section 6 concludes.

2 The Model

Following Collard and de la Croix (2000), Danthine and Kurmann (2004),
de la Croix et al. (2009), and Vaona (2013a, 2014), we construct a dynamic
general equilibrium model. In particular, as in de la Croix et al. (2009)
and Vaona (2013a, 2014), we introduce the idea of a fair wage into a MIUF
model. However, there is a key difference between the present model and
their models.® In the present model, worker morale hinges not upon real
wages but upon nominal wages.” Concretely, as in Shafir et al. (1997), it

simply depends on the ratio of current nominal wages to previous nominal

>Ono (1994, 2001) and Ono and Ishida (2014) do not consider structural unemployment.

6They do not analyze employment subsidies but mainly investigate the business cycle
implications of fair wages and the effects of monetary shocks.

"Collard and de la Croix (2000) suggest an extension where nominal wages affect worker
morale.



wages, which gives rise to a Phillips curve.®

2.1 The Household Sector

There is a continuum of identical households, the size of which is unity. Each
household consists of a continuum of identical workers, the size of which is
also unity. Therefore, the aggregate population size equals unity.

The lifetime utility of a typical household is

i ( 1 )t [uce) + vlme) —nix(ed)],

o \Ltp

where p (> 0) is the subjective discount rate, u(c;) is the utility of consump-
tion ¢;, v(my) is the utility of real money holdings my, n; is the number or
proportion of employed workers, and x(e;) is the disutility of effort e, that

an employed worker provides.? As usual, we assume that

u'(c;) >0, u'(¢) <0, u(0)=o00, u(o0)=0;
(cr) > (c) < (0) (c0) M

v'(m) >0, v"(my) <0, v'(0) =00, v'(oc0)=0.

Following Akerlof (1982), Collard and de la Croix (2000), Danthine and Kur-
mann (2004), Campbell (2006), de la Croix et al. (2009), and Vaona (2013a,

2014), we assume that the disutility of effort is given by a quadratic function:

x(er) = (e — &)?, (2)

8In the setting that individuals use the price at time t + i to assess the real value of
the nominal wage at time ¢+ ¢ — 1, which is unlike the present setting, Vaona (2013a) also
derives a Phillips curve relationship between inflation and unemployment.

9We assume that the household determines consumption ¢, and money holdings m;
and distributes them equally among the workers belonging to the household. Moreover,
employed workers, whose size is n;, provide the same effort and derive the same disutility
from effort, because identical firms pay the same wage. Therefore, we can analyze unem-
ployment in a representative agent framework without considering the awkward problem
that the workers are heterogeneous ex post, i.e., employed or unemployed (see in detail
Danthine and Kurmann (2004), Vaona (2013a), and references cited therein).




where é; is the norm of effort. However, the norm é; depends not on real

wages but on nominal wages, and it is given by
e =¢e (Wt/Wts_l, 1— n?) s

where W, is the nominal wage received by a worker in period ¢, W7 ; is the
social average of nominal wages in period ¢ — 1, and nf is the aggregate
amount of employment, all of which the household takes as given. It satisfies

86,5 82 ét 8ét

W>O, W<O, m>0 (3)

Note that 1 — n{ denotes the economy-wide unemployment rate because the

size of the aggregate population is unity.

The household faces the following budget constraint:

My — My
P,

= WNy — € — Ty,

where M, is nominal money holdings, P, is the commodity price, w; (=
W,/ P;) is the real wage, and 7; is a lump-sum tax. Although all workers
inelastically supply their one-unit labor endowment, unemployment arises.
As a consequence, the number of employed workers is n; (< 1) and the labor
income of the household is w;n;.

The household maximizes its lifetime utility subject to the budget con-
straint. Taking (2) and m; = M,/ P, into account, we obtain the first-order

optimality conditions with respect to ¢;, msi1, and e;:

u'(cr) = M, (4)

V' (Myg1) + A
1+p

= M(1+ me11), (5)



e =€ =€ (Wt/Wtsil, 1— n?) s (6)

where )\; is the Lagrange multiplier and 7,1 (= (P1 — P)/F,) is the rate

of change in the price, and the transversality condition is

lim (1 + g1 My _

Jim S (7)

From (4) and (5), we derive

(1+p)(1+m+1)%_1_%’ a

where the left-hand side (LHS) denotes the marginal benefit of spending
money for consumption and the right-hand side (RHS) denotes the marginal
benefit of saving money. This equation implies that an increase in the rate
of change in the price, m;, 1, motivates the household to save less and con-
sume more because it decreases the future purchasing power of money, or
equivalently, it increases the cost of holding money.

From (3) and (6), we have

LZ@ >0 826"’ =e, < 0: 8675
DWW /Wey) — T aW W2 T T Al —ng)

=ey; > 0. (9)
Following Akerlof (1982) and Akerlof and Yellen (1990), we discuss the im-
plication of (9). If a firm pays a higher current nominal wage against the
previous nominal wage, which serves as a reference for a worker to judge
whether the firm is treating him /her fairly, then the worker provides greater
effort in return. The worse the labor market condition becomes (i.e., the
higher the unemployment rate 1 — n¢), the more the worker appreciates be-
ing hired by the firm and paid the wage, in other words, the more valuable

the gift from the firm to the worker. Thus, an increase in unemployment

causes the worker to provide greater effort.
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2.2 The Firm Sector

The firm sector is composed of a continuum of identical firms, the size of
which we normalize to unity. A typical firm produces a commodity according

to the following linear technology:
Yt = €Ny, (10)

where y,; is the production of the commodity, the effort e;, given by (6),
is labor productivity, and n,; is labor input. The firm sets n; and W; to

maximize profits:
Pte (Wt/VVts_l, 1-— n?) ng — tht + Ptznt,

where z denotes an employment subsidy in real terms and the firm takes P;,

+ 1, ny, and z as given. This profit maximization yields

W,

€(Wt/Wti1,1—n?> +Z:Ft, (1].)
t

Ptel (Wt/Wt‘il? 1- In’?) -1 (12)

S
t—1
From (11), we take an increase in z as a rise in the marginal productivity of

labor. Naturally, we can regard it as a decrease in the marginal cost of labor

by arranging (11) as follows:
e (Wy/Wii,1—nf)=— —2

By eliminating P, from (11) and (12), we obtain a modified Solow condition:

(We/Wis) er (We/ Wiy, 1 = nf)

=1 13
e (Wy/Wiy,1—nf)+ 2 (13)




2.3 The Government

The budget equation of the government is

M, — M,
M+Tt:g+znt7
By

where ¢ is government purchases. The nominal money supply grows at a
constant rate u (> —p/(1+ p)):

Mt+1 - Mt

Mt :l’l/7

which yields the law of motion for real money balances as follows:

M L4p
my L+ m

(14)

3 The Dynamics

Because households and firms are identical and the sizes of both are unity,
we obtain

W7, =Wy, nf=mn. (15)
From (13) and (15), we find

(Wt/VVt—l) €1 (Wt/Wt—la 11— nt)

—1, 16
e (We/ Wi 1 — ) + 2 (16)
which gives W;/W,_; as a function of 1 — n; and z:
Wi
=1 —nyg; 2). 17
e = vl =) (17)

Following Campbell (2008), we assume that!
326,5
8(Wt/Wt_1)8(1 — nt)

0Campbell (2008) makes a similar assumption and argues for the validity of the as-
sumption.

= €12 S 0.
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Then, differentiating (16) and taking (9) into account, we derive!?

OWy/Wir) _ s — (Wy/Wii)er
oi—n) ~ T WWeen (18)
oW W) 1
B 1y = —(Wt/m—ﬂen < 0. (19)

Equation (18) implies the existence of a Phillips curve: a negative rela-
tionship between the rate of change in the nominal wage (W — W;_1)/W;_4
and the unemployment rate 1 — n;. By subtracting one from both sides of

(17), we obtain this Phillips curve as follows:

Wy — Wi
Wt_l ¢< 15 ’Z) )
where its slope equals 17 of (18):

AWy = Wia)/Wia)
(1 —ny)

=1 < 0.

This is depicted in Figure 1, which illustrates the case where ¥(0;z) — 1
is positive and ¥(1;z) — 1 is negative. Note that both can be positive or
negative, depending on the form of ¢ (), i.e., the effort function. This Phillips
curve implies the following effect of unemployment on firm behavior. An
increase in unemployment extracts greater effort from workers, so that firms
have less incentive to raise the current nominal wage against the previous

nominal wage. Meanwhile, from (19), an increase in z shifts the Phillips

R HIf 2 =0, differentiating (16) and using percentage changes in the wages, dW;/W; (=
Wy) and dWy_1 /W;i—1 (= Wy_1), we obtain the following expression:

2 [6_16162 — €12

Wi = ] d(1 —mng) + Wi,

euee;l

which is essentially the same as the case of Campbell (2008, Section 6) where w = 0 is
substituted into Equation (17a).
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curve downward (see Figure 1). This shift implies the following effect of
the employment subsidy on firm behavior. Because a subsidy increase works
like a rise in the labor productivity, it becomes less important for firms to
extract effort from workers and the firms become reluctant to raise the current
nominal wage against the previous nominal wage.

Using (6), (10), (15), and (17), we obtain the commodity market equilib-

rium as follows:
Ct—i‘gzyt=€(¢(1_nt;2)71—nt)nta (20)

where it is naturally assumed that an increase in employment n,; leads to an

increase in production y;:

Ay

. =e —eyng — eany > 0. (21)

From (11), (15), and (17), the rate of change in the price, m, is given as a

function of the unemployment rates, 1 —n;, and 1 — n;_;:

e(d—n1;2),1—n1)+2

e(W(l—ngz),1—mn) + 2 L. (22)

=1 —nt;z) )

4 Structural Unemployment

In this section, we analyze a steady state where the nominal wage stickiness

represented by the Phillips curve generates persistent unemployment. From

(8), (14), (20), and (22), we obtain

(1+p)(1+7%) —1 (23)

=, (24)



c+g=y"=e@(1—-n";2),1l —n")n", (25)
=Yl —-n"z)—1, (26)

where the asterisk is attached to endogenous variables in this steady state.
From (26), the price as well as the nominal wage obeys the Phillips curve

relationship.

4.1 The Existence of the Steady State

From (24) and (26), we have

p=1(l—n"z) -1 (27)

From (27), if the money growth rate p satisfies
Y(0;2) = 1> p>(l52) — 1,

then n* is determined so as to satisfy 1 > n* > 0. That is, unemployment

(or the unemployment rate) is
1—n"(>0),

and full employment (n* = 1) is reached only if = ¢(0;2) — 1. Once n* is
determined, from (25), we obtain y* and then ¢* (= y* — g). Last, from (23),
(24), and (25), m* is determined so as to satisfy

v'(m*)

=) .

(I+p)(I+p)—1=

4.2 The Effects of Fiscal and Monetary Expansions

To understand the properties of this steady state better, we examine the

effects of fiscal and monetary expansions. From (18), (21), (25), and (27),

13



an increase in government purchases g has no effect on employment n* and
completely crowds out private consumption ¢*, whereas an increase in the

money growth rate p boosts them:

dg dg du (5 dpu  dn*  du

> 0.

The effects of government purchases are the same as those obtained in New
Classical models. Therefore, unemployment in this steady state is not Key-
nesian but rather structural unemployment caused by the efficiency wage
setting, although the adjustment of the nominal wage is sticky. Moreover,
in contrast to Keynesian economics, the monetary expansion affects employ-
ment and consumption not through the demand side but through the supply
side as follows. An increase in the money growth rate raises the rate of
change in the price 7* and hence that in the nominal wage, which enhances
the labor productivity e. This rise in productivity motivates firms to employ
more labor. Consequently, production expands, which leads to an increase
in consumption. This effect of the monetary expansion is similar to that of

Vaona (2013a), who derives a price Phillips curve different from (26).

4.3 The Effect of an Employment Subsidy

We next examine the effect of the employment subsidy. Differentiating (27)
and taking (18) and (19) into account, we find that as expected, the subsidy

works as a way for reducing unemployment:

Proposition 1. In the steady state with only structural unemployment, an

increase in the employment subsidy improves unemployment:

d
dn _ Y2

= 0.
dz

14



Since the identity of (27) is the modified Solow condition, derived from the
first-order conditions for the profit-maximization problem, in this steady

state:
(I+plei(l+p,1—n")

=1
e(1+p,1—n*)+z

?

this result simply arises as follows. An increase in the subsidy works like a
reduction in the marginal cost of labor, and therefore the firm’s demand for

labor is stimulated and unemployment declines.

5 Structural and Keynesian Unemployment

In this section, we analyze a steady state where not only the above structural
unemployment occurs but also a deficiency of aggregate demand creates in-
voluntary unemployment. For this purpose, we abandon the assumption that
v'(00) = 0 in (1). Instead, following Ono (1994, 2001), we assume that the

marginal utility of money has a positive lower bound 3 as follows:!?

lim v'(m) =B (> 0), (29)

m—00

and show that if this insatiable liquidity preference is strong, then aggregate
demand becomes insufficient and unemployment becomes higher than 1 —
n*.13 The assumption (29) has the great advantage that enables us to analyze
easily the aggregate demand deficiency and Keynesian unemployment even

in a framework where households dynamically optimize their lifetime utility.

12Recently, many studies have adopted this assumption in various models (e.g., Mat-
suzaki, 2003; Johdo, 2009; Hashimoto, 2011). In contrast to the present paper, Ono (1994,
2001) and these studies assume an exogenous adjustment process for nominal wages, which
lacks a microeconomic foundation.

13Financial crises, such as the collapse of banking systems, may account for the strong
liquidity preference, but this is beyond the scope of this paper.
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Because of this assumption, we do not require the conventional Keynesian
consumption function, which lacks a microeconomic foundation.

When a MIUF model is adopted,'* it is almost always assumed that the
marginal utility of money eventually decreases to zero as money holdings in-
crease.!> However, using both parametric and nonparametric methods, Ono
et al. (2004) empirically find that the assumption (29) is better supported
than the usual assumption that it eventually reaches zero. Theoretically,
Murota and Ono (2011) show that it remains positive if money is a status
symbol, and Murota and Ono (2012) show that it reaches a positive lower
bound when nominal interest rates are zero in a model that incorporates
both money and deposits into a utility function. Quoting Keynes, Marx, and
Simmel, Ono (1994) argues for the validity of the assumption (29). In addi-
tion, Camerer et al. (2005) mention the possibility that the utility of money
has little association with consumption. If this is true, it may be possible
that the marginal utility of money, in contrast to that of consumption, does
not decline to zero.

We further assume that 8 in (29) is high enough to satisfy

B

(1+P)(1+M)—1<m-

(30)

Then, the steady state of Section 4 does not exist because there is no value

The dominant view of money in contemporary economics is that people do not derive
utility directly from money. Therefore, incorporating money into a utility function is
usually criticized and a cash-in-advance model is preferred to a MIUF model. However,
Camerer et al. (2004, 2005) argue that money may directly provide utility on the ground
of neuroscientific evidence that money and various reinforcers, i.e., attractive faces, funny
cartoons, cultural objects such as sports cars, and drugs, activate the same dopaminergic
reward circuitry of the brain.

5Devoe et al. (2013) present evidence that may conflict with the assumption of the
decreasing marginal utility of money. They find that individuals who earn more money
from labor view money as more important.
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of m* that satisfies (28). Instead, from (8), (14), (20), and (22), the following

steady state exists:

(1+mu+wy_yzwwy (31)
¢ 1

}LHOE mmtl - 1ii > L (32)

c+g=e((l—n;2),1 —n)n, (33)

Tr=¢(1l—-n;z)—1, (34)

where Keynesian unemployment persistently occurs and real money balances

continue to increase.

5.1 The Existence of the Steady State

Let us prove the existence of this steady state. From (33) and (34), n and =

are expressed as functions of ¢, z, and g:
n=n(czyg), m=m(czyg)=v(1-n(czg);2) -1 (35)

They satisfy

n(c';z,9) =n", w(cz,9)=7"=pu, (36)

where ¢*, n*, and 7* are the values given in the steady state of Section 4. In

addition, they satisfy

on _ ! so, Mo UL g @)

Jc  e—ehin —ean Jc  e—ehin —ean

where the inequalities hold under (18) and (21).
From (31) and (35), we obtain

(1 )1+ (i) =1 = (33)

17



If (30) is true when ¢ = y* — g (= ¢*) and if the following inequality is true
when ¢ = 0:

(I+p)[1+7(0;2,9)] —1>0,

then the value(s) of ¢ satisfying (38) lies between 0 and ¢*. Furthermore,
if the slope of the LHS is smaller than that of the RHS at the value of ¢
satisfying (38):

om Bu”

(1+p)5, < RO (39)

then the value of ¢ is uniquely determined (see Figure 2).1® We denote the

unique value by ¢ and then from (35) we obtain the values of n and 7 in this

steady state as follows:
n=n(¢zg), ™=m(¢z,4q). (40)

We briefly discuss how this deficiency of consumption occurs.!” Under
(30), the marginal benefit of money exceeds that of consumption even when
m = oo, which implies that ¢* (= y* — ¢) is too much for the household.
Therefore, the household desires to save more money even by decreasing
consumption. As a consequence, consumption is reduced to ¢ (< ¢*) so that
(38) holds (both marginal benefits equal). This deficiency of consumption
persistently aggravates unemployment. Taking ¢ < ¢* into account, from the

first equations of (36), (37), and (40), we indeed find that 7 < n*, i.e.,
l—n>1-—n"

In contrast to Ono (1994, 2001) and Ono and Ishida (2014), unemployment

in this steady state, 1 —n, is the sum of structural unemployment, 1 —n*, and

16See Ono (1994, 2001) for the detailed proof of the existence of this type of steady
state.
17See Ono (1994, 2001) for the detailed mechanism.
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Keynesian unemployment caused by the deficiency of consumption, n* — n.
Moreover, this deficiency of consumption depresses the rate of change in the
price. Given ¢ < ¢*, from the second equations of (36), (37), and (40), we
obtain

T =p, (41)

which implies that real money balances continue to expand, as shown by

(32).18
5.2 The Effects of Fiscal and Monetary Expansions

We show further Keynesian properties of this steady state. The effects of
fiscal and monetary expansions are consistent with those obtained in the
Keynesian liquidity trap, such as the case where the IS curve intersects with
the horizontal part of the LM curve in IS-LM analysis. In fact, differenti-
ating (38) and (40) and taking (37) and (39) into account, we find that an
increase in government purchases g increases consumption ¢ and employment

n, whereas an increase in the money growth rate p has no effect on either:

dg — —[Bu"/(w)?| = (1+p)0rjoc ™ " dg 0c dg g~
@_,odv_
du du

BHowever, from (4), (7), and (14), for the transversality condition to be satisfied:

N+ )M, : me
N () R

real money balances must expand at a rate less than p. Hence, as in Ono and Ishida
(2014), p must satisfy not only (30) but also

I1+u
1+

<1l+p.
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where 9n/0g > 0 and 97 /dg > 0.1

An increase in g boosts employment n through two channels. It directly
increases aggregate demand and creates employment (0n/dg > 0). At the
same time, it raises the rate of change in the price (97/0g > 0). Since this
increases the cost of holding money, consumption is stimulated and further
employment is created ((0n/0¢)-(dé/dg) > 0). Meanwhile, an increase in y is
ineffective because the Pigou effect is not working. That is, even if real money
holdings increase, the marginal utility of money remains at 3 and therefore
consumption is not stimulated. These results of the fiscal and monetary
expansions are the same as those in Ono and Ishida (2014). However, the
nominal wage stickiness of their model differs from that of the present model.
Moreover, they neither consider structural unemployment nor investigate the
effects of an employment subsidy.

From (34), the monetary expansion is also ineffective for the rate of change
in the price 7:

dm dn
@ - _@01@ =0.

However, as shown by (41), 7 is subject to the restriction that it does not
exceed p. Therefore, if i is negative, 7 takes a negative value. Meanwhile, if
[ is positive, T may be positive or negative. The latter implies that stagfla-
tion can arise or that deflationary stagnation can arise even though money

expands—which one of these occurs depends on the form of the Phillips

curve. This is different from Ono (1994, 2001) and Ono and Ishida (2014),

9Differentiating (33) and (34) and using (18) and (21), we have

on 1 >0, om_ v .,
Jdg e—ein—ean dg e—ehin —ean
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in whose models only deflationary stagnation occurs.

The results obtained in the present section are consistent with the phe-
nomena observed in Japan’s long-lasting stagnation since the 1990s, now
called the Lost Two Decades. In Japan, the output gap was negative during
most of this period (Nishizaki et al., 2014, Figure 4), and the unemployment
rate increased and remained high (Ono, 2010, Figure 2.1).2° At the same
time, deflation continued and monetary expansions were not effective either

for stopping deflation or for stimulating aggregate demand (see, e.g., Ugali,

2007).

5.3 The Effect of an Employment Subsidy

We finally examine the effect of the employment subsidy z in this steady
state. An increase in z affects employment n through two channels. From
(33), it has a direct impact on 7. At the same time, from (33) and (38), it
has an indirect impact on n through consumption ¢.

Differentiating the first equation of (40) yields

din 0On dc 0On 1 dc —e1on
— = = . — Wall ()
dz 0¢ dz 0z e—ein—en dz e—ein— el

pos‘igive pos‘igive

where On/0¢ is given by the first equation of (37) and 0n/dz is derived by
differentiating (33). In (42), the first term, (On/0¢) - (dé/dz), is the indirect
effect through consumption (aggregate demand) and the second term, 0n/0z,
is the direct effect, which is positive from (9), (19), and (21). The direct effect

implies the following. As shown by (19), an increase in the subsidy depresses

200no (2010, Figure 2.7) and Nishizaki et al. (2014, Figure 2) show the existence of
Japan’s Phillips curves.
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the rate of change in the nominal wage. Since this lowers labor productivity,
more labor is needed to produce a given amount of the commodity. Note
that aggregate demand determines output in this steady state.

Let us explore the sign of the indirect effect. Differentiating (38), we find
that an increase in the subsidy has an impact on consumption by affecting

the rate of change in the price as follows:

de _ Lip o
dz ~ —[Bu"J(u)?] — (1+ )07 )0 02"
po;igive

where from (39) the denominator is positive. Differentiating (34) and using
On/0z in (42), we obtain

orn on
P —1/11% +py =

wg (6 — 6277L)

e — 61’1/11ﬁ — 62757

where the expression in parentheses, e — ean, can be positive or negative and
therefore the sign of 07/0z is ambiguous. This is because of the following
opposing effects. An increase in 7 caused by an increase in z positively
affects 7 along the Phillips curve (—,(0n/0z) > 0), whereas an increase
in z negatively affects it by shifting the Phillips curve downward (i <
0). If the total effect on 7 is negative: 07/0z < 0, then this decline in 7
encourages households to save more and consume less: dé/dz < 0, which
reduces employment. That is, in this case, the indirect effect in (42) is
negative: (0n/oc) - (dé/dz) < 0.

From (42), if this negative indirect effect dominates the positive direct
effect, then a subsidy increase leads to a decrease in employment: dn/dz < 0.
Otherwise, if the negative indirect effect is dominated by the positive direct

effect or if the indirect effect as well as the direct effect is positive, it expands
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employment: dn/dz > 0. Note that the indirect effect is positive when
O /0z > 0. Thus, the sign of dn/dz is ambiguous.?? We summarize these

results in the following.

Proposition 2. In the steady state with both structural and Keynesian un-
employment, an increase in the employment subsidy z may improve or worsen

unemployment.

This effect of the employment subsidy drastically differs from that in Sec-
tion 4. A subsidy increase affects unemployment through the two channels
different from that in Section 4, so that the effect of the subsidy is ambigu-
ous.?? This is essentially because aggregate demand determines output, as
in Keynesian economics, and because the rate of change in the price is not

pinned down by the money growth rate but governed by the demand-supply

gap.
6 Concluding Remarks

We develop a MIUF model where a worker’s effort depends on the unem-
ployment rate and the change in the nominal wage, and show that the firm’s
profit maximization subject to this effort function gives rise to a Phillips

curve. We then analyze two steady states with and without an aggregate

21To be precise, di/dz is given by

dn —e1than - O/ OC { pu” 1+ p}
dz = o)) = (L+ )07 [0

B CW)? e

where the expression in the square brackets may be positive or negative.

ZNeumark and Grijalva (2013, 2014) examine the effects of various types of hiring
credits enacted during and after the Great Recession in the USA and find mixed evidence
of the effects: many types of hiring credits did not promote employment although some
types succeeded.
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demand deficiency, and find that the presence of the aggregate demand de-
ficiency crucially influences the effects of an employment subsidy as well as
those of fiscal and monetary expansions.

In the steady state without the aggregate demand deficiency, only struc-
tural unemployment occurs, and a monetary expansion and a generous em-
ployment subsidy reduce unemployment but a fiscal expansion has no effect
on unemployment. In the steady state with the aggregate demand deficiency,
Keynesian unemployment in addition to structural unemployment arises. In
this case, the fiscal expansion reduces unemployment but the monetary ex-
pansion has no effect on unemployment. The effect of the employment sub-
sidy is also in contrast to the above case, and the effect is ambiguous. In
other words, the employment subsidy may not be a way for improving unem-
ployment but may instead serve to aggravate the existing unemployment by
worsening the deficiency of aggregate demand. Therefore, we conclude that
when aggregate demand is insufficient and Keynesian unemployment arises,
creating employment by government purchases is more effective and help-
ful for reducing unemployment than promoting hiring through employment

subsidies.
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Figure 1: A Phillips curve and the effect of an increase in z
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Figure 2: The existence of a unique value of ¢ that satisfies (38)
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