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Abstract

In the context of a prototypical New Keynesian model, this paper examines the theo-
retical interrelations between two tractable formulations of progressive taxation on labor
income versus (i) the equilibrium degree of nominal wage rigidity as well as (ii) the re-
sulting volatilities of hours worked and output in response to a monetary shock. In sharp
contrast to the traditional stabilization view, we analytically show that linearly progressive
taxation always operates like an automatic destabilizer which leads to higher cyclical fluc-
tuations within the macroeconomy. We also obtain the same business cycle destabilization
result under continuously progressive taxation if the initial degree of tax progressivity is
sufficient low.
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1 Introduction

In the context of a traditional Keynesian macroeconomy, progressive income taxation oper-
ates as an automatic stabilizer that will dampen the magnitude of fluctuations in households’
disposable income and consumption expenditures. It follows that ceteris paribus the cycli-
cal volatilities of output and labor hours are smaller when the economy is subject to a more
progressive tax policy. As it turns out, such a conventional viewpoint continues to hold in
a one-sector real business cycle (RBC) model as well as in a stylized New Keynesian model.
In particular, Guo and Lansing (1998) and Dromel and Pintus (2007) incorporate a progres-
sive tax schedule, whereby the representative household’s marginal tax rate is monotonically
increasing in its own level of taxable income, into Benhabib and Farmer’s (1994) indetermi-
nate one-sector RBC model with a social technology that exhibits increasing returns-to-scale.
These authors find that a sufficiently high degree of tax progressivity can stabilize the econ-
omy against macroeconomic fluctuations driven by agents’ animal spirits.! On the other hand,
Agell and Dillén (1994, section 2) study a simple New Keynesian model with worker-producer
units (or farmers) and nominal price rigidities. In response to an aggregate demand distur-
bance, these authors find that more progressive taxation raises the flexibility of relative price
adjustment, which in turn will mitigate business cycle fluctuations. In this paper, we analyti-
cally show that these previous results can be overturned within a more realistic New Keynesian
macroeconomy, developed by Kleven and Kreiner (2003), whereby households and firms are
separately analyzed.?

In our model economy, households derive utility from leisure and a continuum of differenti-
ated consumption goods. Each household possesses some monopoly power in the labor market
through supplying a distinct type of labor input, and also faces a cash-in-advance constraint
on its consumption expenditures. On the production side of the economy, a unit measure of
monopolistically competitive firms produce differentiated output with a decreasing returns-
to-scale technology. Our main focus is to explore the theoretical interrelations between two

3

tractable formulations of progressive taxation on labor income® versus (i) the equilibrium de-

gree of nominal wage rigidity as well as (ii) the resulting volatility of hours worked in response

Tn a similar vein, Schmitt-Grohé and Uribe (1997) show that equilibrium indeterminacy and belief-driven
fluctuations can arise within a standard one-sector RBC model under constant returns-to-scale in production
and perfectly competitive markets, together with a balanced-budget rule where fixed government spending is fi-
nanced by proportional taxation on labor or total income. This countercyclical fiscal formulation is qualitatively
equivalent to regressive income taxation that may destabilize the macroeconomy.

2The Kleven-Kreiner model is built upon the standard New Keynesian frameworks of Blanchard and Kiyotaki
(1987) and Ball and Romer (1989, 1990, 1991).

3While progressive taxation on labor income is consistent with the empirical evidence within OECD coun-
tries, as reported in Mattesini and Rossi (2012, Table 1), progressive taxation on other types of income is
not.



to a monetary shock. To this end, output prices are assumed to be fully flexible and other
forms of taxes (e.g. sales, profit, payroll or value-added) are not considered.

We first examine the linearly progressive fiscal policy rule @ la Dromel and Pintus (2007)
whereby the government is postulated to impose a positive constant marginal tax rate on the
portion of each household’s labor income that is strictly higher than a pre-specified threshold
level. Upon a change in the quantity of money supply around the model’s initial symmetric
equilibrium, fixed nominal wages will prevail when the associated loss of utility is lower than
the requisite cost of wage adjustment. We analytically show that when the tax rate is zero, the
resulting utility loss from non-adjustment is higher than that under positive income taxation
because households are more capable of paying the menu cost in the former case, hence adjust-
ing nominal wages is more likely to occur. This in turn implies that the economy will exhibit
a higher degree of equilibrium nominal-wage rigidity as the tax progressivity (an increasing
function of the marginal tax rate) rises. Given our maintained assumption of flexible output
prices, money is neutral under fully-adjusted nominal wages since the equilibrium real wage as
well as labor hours are unaffected. It follows that hours worked and output will become more
volatile when there is an increase in the equilibrium degree of nominal-wage rigidity, captured
by a reduction in the loss of utility from non-adjustment. Our analysis thus shows that in
sharp contrast to the traditional stabilization view, linearly progressive taxation always oper-
ates like an automatic destabilizer in the context of Kleven and Kreiner’s (2003) prototypical
New Keynesian model.

We then investigate Guo and Lansing’s (1998) nonlinear tax schedule that possesses a
progressive property, characterized by a single slope/elasticity parameter, whereby the average
and marginal tax rates are continuously increasing with respect to each household’s taxable
income relative to a baseline level. In response to a monetary disturbance, we show that
the Kleven-Kreiner macroeconomy will exhibit a higher degree of equilibrium nominal-wage
rigidity and higher volatilities in labor hours and output if the initial tax progressivity is
smaller than a critical degree. Intuitively, start the model with a given tax progressivity and
consider a positive shock to the economy’s money supply. Regardless of how an individual
household responds by maintaining or adjusting its nominal wage, the resulting taxable income
and marginal tax rate will be higher. Since the elasticity of demand for labor is postulated
to be greater than unity, the increases in the tax base as well as the marginal tax rate are
comparatively lower under flexible nominal wages. This will yield two opposite effects: the
relatively smaller increase in the marginal tax rate strengthens the household’s incentive to
adjust nominal wages, whereas the relatively larger increase in the taxable income enhances the
likelihood of nominal wage rigidity. Next, when the fiscal policy rule becomes more progressive,

households are less willing to raise their labor supply in response to a higher aggregate demand,



which in turn reduces the aforementioned increases in their wage income and marginal tax
rate. As a result, the sign for the overall effect of an increase in the tax-slope parameter on
the degree of equilibrium nominal-wage rigidity is theoretically ambiguous. Our analysis finds
that the impact of a larger tax base outweighs the opposing effect of a higher marginal tax
rate provided the initial degree of tax progressivity is “sufficiently low”. It follows that more
progressive taxation will decrease the utility loss from non-adjustment, hence the economy is
more prone to exhibit rigid nominal wages and higher cyclical fluctuations. In sum, we derive
a sufficient condition under which the Guo-Lansing continuously progressive tax policy may
destabilize Kleven and Kreiner’s (2003) New Keynesian macroeconomy.

The remainder of this paper is organized as follows. Section 2 presents the model, discusses
its equilibrium conditions, and then examines the interrelations between equilibrium nominal-
wage rigidity versus business cycle destabilization under linearly progressive taxation. Section
3 studies our model economy under continuously progressive taxation. Section 4 compares
our analysis with Kleven and Kreiner (2003, section 3) under flat income taxation. Section 5

concludes.

2 The Economy

Our study begins with incorporating the linearly progressive fiscal policy rule ¢ la Dromel and
Pintus (2007), which levies a positive constant marginal tax rate on each household’s taxable
income when it is higher than an exemption level, into a simplified version of the New Keyne-
sian macroeconomy analyzed by Kleven and Kreiner (2003). In particular, since this paper’s
primary objective is to explore the theoretical interrelations between progressive labor-income
taxation versus (i) the equilibrium degree of nominal wage rigidity as well as (ii) the resulting
magnitude of business cycle fluctuations in response to a monetary disturbance, we postulate
that output prices are fully flexible and that other types of taxes are not considered. House-
holds derive utility from a continuum of differentiated consumption goods and leisure; and they
possess some monopoly power in the labor market. Moreover, their entire consumption expen-
ditures are financed by the economy’s nominal money supply via a cash-in-advance constraint.
The economy’s production side consists of a unit measure of monopolistically competitive
firms which produce differentiated output with a decreasing returns-to-scale technology. The
government undertakes labor taxation and balances its budget through lump-sum transfers
to households. To facilitate comparison with Kleven and Kreiner (2003), we will follow their

notation as closely as possible.



2.1 Households

The economy is inhabited by a large number of households that are indexed by ¢ and distributed

uniformly over [0, 1]. The utility function for household i is given by

Yo = N
w; = crdj — 7 0<pu<1, >0, 1
i (/j:() = ]> T 0 gt (1)

where ¢;; is consumption of type j € [0, 1], I; is hours worked, y is the inverse for the elasticity
of substitution between two distinct consumption goods, and ~ is the wage elasticity of labor
supply. The budget constraint faced by household 7 is

/1 pjcijdj = wil; — T(wil; — E) —i—/l mdj +5;, 0<7<1, E>0, (2)
=0 Taz Pogment

where p; denotes the market price for good j, w; is the nominal wage, m;; represents the
after-tax profits as lump-sum dividends from household i’s ownership of firm j, and 5; is
the lump-sum transfers received from the government such that its balanced budget can be
maintained, i.e. filzo T(wil; — E)di = fz.lzo S;di.

As in Dromel and Pintus (2007), the government is postulated to impose a positive tax
rate 7 € (0, 1) on the portion of household i’s wage income that is strictly higher than the
pre-specified threshold F. When w;l; < E, households are not taxed thus 7 = 0. This
parsimonious two-income-bracket formulation is able to to capture the piecewise linear feature
commonly observed in real world tax systems. In addition, this tax schedule is progressive
under w;l; > E since the resulting average tax rate, given by ATR; = 7(1 — %), is lower
than the constant marginal tax rate MTR; = 7. We also follow Dromel and Pintus (2007, p.

27) to define the associated tax progressivity on household i as

MTRZ' — ATRi TE 891 091
0; = = ,  wh — d ,
1 - ATR; I—-7)wili +7E WHETe 5y >0 an oE >0 )

hence an increase in the tax rate 7 or the exemption threshold E will raise the degree of tax
progressivity.*

On the other hand, household i faces the following cash-in-advance (CIA) or liquidity

constraint:
1
/ pjcizdj < M, (4)
J=0
*These features remain qualitatively robust to alternative tax-progressivity measures as in Musgrave and
Thin (1948): (i) average rate progression agfu?:ii)), and (ii) residual income progression 1171\;‘1;11;1-



thus all consumption purchases must be financed by its nominal money balance M;. Further-
more, the economy’s aggregate money supply is given by M = filzo M;di. Taking aggregation
over each household’s first-order condition with respect to ¢;; yields that the total demand for

consumption good j is

1 1 1 -1 -1

. (PN Tu M o
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is the aggregate price index for the consumption basket.

2.2 Firms

The economy is also populated by a large number of firms that are indexed by j and distributed

uniformly over [0, 1]. The production function for firm j is given by

L[ o, N\
yj:</ lijpdz) , O0<a, p<l, (6)
K3

o =0
where y; is output, /;; is hours worked of type 7, p is the inverse for the elasticity of substitution
between two distinct labor inputs, and a governs the degree of returns-to-scale in production.
The first-order condition for firm j’s cost minimization problem leads to the demand function

for labor of type 4

Wi\ —= 1 p-1 =
() ot vt ([ 7) .

is the aggregate nominal-wage index. Using (5), (6), and (7), we obtain the expression for the

Q=

indirect profit function for firm j as follows:

o 0= () 5w () () 0

Since 0 < p < 1, equation (5) shows that the demand curve for consumption good j is
downward sloping, which in turn implies that each firm has some monopoly power in the
goods market. From the first-order condition of maximizing (8), it is straightforward to show

that p; is set according to




2.3 Symmetric Equilibrium

We first use equations (2) and (4)-(5) to rewrite the household utility (1) as

(1—7‘)wili+7'E /1 Tij .. S; Y 1y
_ Tijgi g 200 5 10
. P Tl PYT P T I (10)

Next, plugging the demand function for /; as in (7) into (10) leads to the following indirect

utility function for household :

(11)
Following Dromel and Pintus (2007), we postulate that households take into account the way
in which the tax schedule affects their net earnings when they decide nominal wages and
labor supply. As a result, it is the marginal tax rate 7 that governs the household’s economic
decisions. Hence, our analysis below will not involve the income exemption threshold E since
it only affects the average tax rate.
At the model’s symmetric equilibrium with w; = w and [; = [ Vi, it is straightforward to
show that from the first-order condition of maximizing (11), w; is set according to
ws W} ~ T ( M)auim

s la-pa-n o'

- (12)

2.4 Nominal Wage Rigidity and Business Cycle Destabilization

This subsection first derives the condition(s) under which household 4 will choose not to adjust
its nominal wage w; in response to a monetary shock. As in Kleven and Kreiner (2003) and
many previous New Keynesian studies, there exists a lump-sum adjustment cost (i.e. the
so-called menu cost) F' > 0 associated with changing the nominal wage when a monetary
disturbance dM takes place. Therefore, the equilibrium w; will be held constant when the
menu cost is not lower than the loss of utility generated from non-adjustment of nominal
wages. Taking a second-order Taylor expansion on the indirect utility function around the
initial symmetric equilibrium (denoted as V) yields that the utility loss from nominal-wage

rigidity is given by

1
AV = VA VN ~ VigdwdM + §V11 (dw;)? (13)



where V4 and V¥ are the utility levels under flexible (or fully adjusted) and fixed nominal
wages, respectively; Vio = % and Vo = 312\/}/2 > Using equations (11) and (12), it can be

shown that AV is equal to

_ (1= 1) (1= p) (1= 7)) 50 [dM>2
AV = 202 (1 + vp) <M> ) (14)

Since 0 < a, i1, p < 1,0 <7 < 1and~ >0, it is immediately clear that AV > 0. It follows
that in response to a shock to the economy’s aggregate demand dM, our model will exhibit
equilibrium nominal-wage rigidity when F' > AV or equilibrium nominal-wage flexibility
when F' < AV. Moreover, for a given (fixed) level of adjustment cost F', a decrease in the
utility loss AV will raise the degree of nominal-wage rigidity within our model economy.

Next, given the linearly progressive tax schedule under consideration, we analytically exam-
ine the effects of a monetary disturbance on the economy’s equilibrium degree of nominal wage
rigidity (represented by AV') and the resulting magnitude of cyclical fluctuations measured by
variations in labor hours dl;:

Proposition 1. Under a monetary shock dM and linearly progressive income taxation,
the model economy that starts with a positive constant 7 € (0, 1) will (i) exhibit a higher
degree of equilibrium nominal-wage rigidity and (ii) yield higher volatilities in labor hours and
output compared to those under 7 = 0.

To compare the required level of adjustment costs for keeping nominal wages unchanged
under two distinct values of 7 at the model’s initial symmetric equilibrium, we use equation

(14) to find that

14~ 2
[(1—p) (1= p)™T=a) (dM Lty
AV 0)—AV (r=0) = — 1 —7)tr-0) — 1 0
(r>0)=AV (1 =0) o (a-nm <0,

positive

(15)
which in turn implies that the presence of positive income taxation raises the degree of nominal-
wage rigidity. Intuitively, since each household receives the full amount of its labor income
when 7 = 0, changing nominal wages is more likely to occur in response to a monetary shock.

When 7 > 0, each household is less able to pay the menu cost F' needed for wage adjustment

’In particualr, V4 and V¥ can be approximated by
1 1
VA= VO Vidws +VadM + 5 Vi (dwi)® + 5 Vaz (dM)* + VisduwsdM,

and VN ~ VO 4 VadM + %Vm (dM)?.



because of a lower disposal income. In sum, the negative income effect associated with a higher
tax rate will reduce households’ incentive to adjust their nominal wages.

With regard to the impact of different values of 7 on the magnitude of business cycles,
we consider a positive monetary impulse that raises the economy’s aggregate demand and
thus shifts the demand curve for labor to the right. Given our maintained assumption of

flexible output prices, the neutrality of money prevails under fully-adjusted nominal wages

because the equilibrium real wage as well as hours worked remain unaffected <§Jl\2 = 0). It
follows that the volatilities of labor hours and output will rise when there is an increase in
the equilibrium degree of nominal-wage rigidity, captured by a reduction in the utility loss
from non-adjustment AV. Based on the derivation of (15) and subsequent discussion, the
economy with 7 € (0, 1) exhibits higher cyclical fluctuations than those under 7 = 0. Since
the measure of tax progressivity is ceteris paribus monotonically increasing in 7 (see equation
3), our analysis shows that linearly progressive taxation always operates like an automatic
destabilizer in the context of a prototypical New Keynesian model developed by Kleven and
Kreiner (2003). Hence, this result overturns the traditional stabilization view of progressive

income taxation within a macroeconomy.

3 Continuously Progressive Taxation

This section examines our model economy that is subject to Guo and Lansing’s (1998) pro-
gressive fiscal policy rule with continuously increasing average and marginal tax rates. In this

case, household ¢’s budget constraint is changed to

1 1
/ picijdj = (1 —t;) wil; + / mijdj + Si, (16)
j=0 Jj=0

where t; is the tax rate taking on the functional form which is continuously increasing and

differentiable in the labor income w;l;:

’Ll)ili ¢
t,=mn o , 0<n<l, 0<op<l, (17)

where wl denotes the average level of nominal wage income across all households, hence w =
fl.lzo w;di and [ = filzo l;di; and the parameters n and ¢ govern the level and slope (or elasticity)
of the tax schedule, respectively. Using (17), we find that the marginal tax rate ¢}, defined as

the change in taxes paid by household ¢ divided by the change in its income level, is given by

il Y
= O e (M) (18)




Our analyses will focus on the environment in which 0 < ¢;, ¢/ < 1 such that the government

can not confiscate productive resources, and households have an incentive to provide labor

services to firms. At the economy’s symmetric equilibrium with w; = w and I; = [ for all 4,
1

these considerations imply that n € (0, 1) and ¢ € (—1, 1;—"), where %77 > 0. Given these

restrictions on 7 and ¢, it is obvious that when ¢ > 0, the marginal tax rate (18) is higher than

¢

the average tax rate given by (17). In this case, the tax schedule is said to be “progressive”.
When ¢ = 0, the average and marginal tax rates coincide at the constant level of 7, thus
the tax schedule is “flat”. When ¢ < 0, the tax schedule is “regressive”. As a result, the
degree of tax progressivity associated with (17) is governed by the elasticity parameter ¢. In
addition, we note that the U.S. federal individual income tax schedule is progressive as it is
characterized by several tax “brackets” (branches of income) which are taxed at progressively
higher rates; and that the listed statutory marginal tax rate ¢ is an increasing and concave
function with respect to taxable-income (w;l;) brackets. Based on these empirical observations,
the tax-progressivity parameter ¢ is further limited to the interval (0, 1) in this section.
Next, it is straightforward to show that under continuously progressive income taxation,
the equilibrium conditions that characterize the aggregate demand and market price for con-

sumption good j, as in equations (5) and (9), remain unchanged. Moreover, the indirect utility

function for household 7 now becomes

1
(1=t wi (wi\=5 ( M= /1 Tij . S
b M) = (2 = T e
Viwi, M) P (W) " (oF T PYTP T,

(19)
where ¢; is given by (17). Given each household’s economic decisions are governed by the
common marginal tax rate at the model’s symmetric equilibrium (¢ = ¢™ for all i), we find
that w; will be set according to

__ap
1+~p

P

wj w M\ «(+0)
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=g ienasel pr (o) (20)
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Using equations (17), (19) and (20), it can then be shown that the loss of utility from non-

adjustment of nominal wages in response to a monetary shock dM is equal to

_ _ 2 ay 2
av=vioyy - Lol - = =0+ o) (‘ﬂf‘f) e

WL
P

where I=1—-n(14¢)(1—79¢),2=1—n(1+9¢)+ %’W, and £ denotes the total

real-wage income. Since 0 < «, p, p, n(1+¢) < 1 and v > 0, it is immediately clear that



AV > 0. As in the preceding section, our model will exhibit rigid nominal wages when the
menu cost F' > AV; or fully flexible nominal wages when F' < AV.

Under the postulated continuously progressive tax schedule (17), we use equation (21) to

G e
P

00 _ 1=p)+26) 4 9CF) _ o WL
where G =1 [=1+7(1+20)], 55 = -0+, 55 = ~TAalll=niTa)] P -

Since the tax-slope parameter ¢ enters (22) in a rather complicated manner, the sign of =5 ¢V

show that while keeping other model parameters the same

8(%1/) , <AV> 21; <AQV)

can be positive or negative. Given the main objective of our analysis is to find circumstances
under which progressive taxation may affect the business cycle as an automatic destabilizer,
we derive the following sufficient condition:

Proposition 2. Under a monetary shock dM and continuously progressive income tax-
ation, an increase in the tax progressivity will lead to (i) a higher degree of equilibrium
nominal-wage rigidity and (ii) higher volatilities in labor hours and output if the initial level
of ¢ < ¢ = UDE=2 ¢ (0, 1) holds S

Proof. See the Appendix.

The intuition for this Proposition is as follows. Start the model with a given (positive)
level of tax progressivity and consider a positive monetary shock that causes the economy’s
aggregate demand to rise. Regardless of how household ¢ responds by maintaining or changing
its nominal wage, the resulting taxable income w;l; and marginal tax rate t]* & la (18) will be
higher. Since the demand elasticity for labor is greater than unity (0 < p < 1), the increases
in the tax base as well as the marginal tax rate are comparatively lower under flexible nominal
wages. This will generate two opposite effects: the relatively smaller increase in the marginal
tax rate strengthens the household’s incentive to adjust nominal wages, whereas the relatively
larger increase in the taxable income enhances the likelihood of nominal wage rigidity. Next,
when the tax schedule becomes more progressive (as ¢ rises), households are less willing to
raise their labor supply in response to a higher aggregate demand, which in turn reduces the
aforementioned increases in their wage income and marginal tax rate. As a result, the sign
for the overall consequence of an increase in the tax-elasticity parameter on the degree of
equilibrium nominal-wage rigidity is theoretically ambiguous. Proposition 2 shows that when
the initial tax progressivity is lower than a certain threshold given by $, more progressive

taxation will decrease the utility loss from non-adjustment, i.e. a(§¢v) < 0, because the

impact of a larger tax base outweighs the opposing effect of a higher marginal tax rate. It

®Since 0 < 7 < 1 and v > 0, the constraint (}5 > 0 requires that the household’s labor supply elasticity v < %
In addition, it is straightforward to show that ¢ < 1 for all feasible combinations of n and .

10



follows that the model economy is more prone to exhibit rigid nominal wages under a higher

level of tax progressivity. In terms of how a tax-elasticity change affects the magnitude of

labor-hour fluctuations driven by monetary impulses (represented by j]l\}'[), we use the chain

rule to obtain

o (i) _o () aav)
96 O(AV) 09

Negative Negative

> 0, (23)

where the negativity of the first term is based on the same reasoning as that in the previous
subsection: the volatility in hours worked or output is monotonically increasing in the degree
of equilibrium nominal-wage rigidity represented by AV. In sum, our analysis shows that Guo
and Lansing’s (1998) continuously progressive fiscal policy rule may destabilize the Kleven-

Kreiner macroeconomy provided the initial level of tax progressivity is “sufficiently low”.

4 Discussion: Flat Taxation

For a direct comparison with Kleven and Kreiner (2003), this section examines our model
economy under a flat tax schedule whereby the average and marginal tax rates take on the
same constant level at t; = tI* = n € (0, 1) for all households. Plugging ¢ = 0 into (21)
leads to the straightforward result that 8(%77‘/) < 0. This implies that a higher tax rate makes
households more willing to maintain their nominal wages in response to a monetary shock.
To understand the underlying intuition, we first consider the extreme case in which n = 1:
each household has zero disposal income and is unable to pay the menu cost F' needed for
wage adjustment. As a result, the equilibrium nominal wage is always kept unchanged. On
the contrary, since each household receives the full amount of its labor income when 1 = 0,
flexible nominal wages are more likely to arise in equilibrium. Moreover, as in section 2, flat

income taxation will always destabilize the macroeconomy with higher fluctuations in hours

worked in that”

o ( 4 o (i
&) S oan, s
—_——

Negative Negative

The above findings can be summarized as follows:
Proposition 3. Under a monetary shock dM and flat income taxation, an increase in

the (constant) tax rate will (i) raise the degree of equilibrium nominal-wage rigidity, and (ii)

"This result that a higher constant tax rate amplifies the magnitude of business cycles also holds within
a standard one-sector real business cycle model; see King, Plosser and Rebelo (1988) and Greenwood and
Huffman (1991).
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operate like an automatic destabilizer that yields higher volatilities in labor hours and output.

The results in our Proposition 3 turn out to be qualitatively identical to those obtained
in section 3 of Kleven and Kreiner (2003) when “the tax system is linear in the neighborhood
of the initial equilibrium”, which stipulates a fixed tax rate for all levels of the household’s
labor income. Nevertheless, there are two important caveats that are worth pointing out.
First, Kleven and Kreiner (2003; equation 8 on page 1128) consider the utility loss from non-
adjustment in proportion to the total real-wage income <: ﬁ%) for their analysis; whereas
we examine AV as in (21) because % depends on the tax rate 7, which in turn will affect the

analytical expression (but not the sign) of a(gnV) . Second, Kleven and Kreiner (2003; equation

9 on page 1129) study the welfare consequences of a monetary impulse by deriving the change
of the household utility in proportion to the economy’s aggregate income/output; whereas we
investigate the business cycle effects of dM measured by the resulting fluctuations in hours

dl; 38
worked The -

5 Conclusion

This paper analytically examines the interrelations between progressive taxation on labor
income and the magnitude of business cycle fluctuations in a prototypical New Keynesian
model with nominal wage rigidity and shocks to aggregate money supply. In stark contrast to
traditional Keynesian-type stabilization policies, we find that progressive taxation may operate
like an automatic destabilizer which generates higher cyclical volatilities of labor hours and
output within our model economy. Under Dromel and Pintus’s (2007) linearly progressive tax
policy, more progressive taxation always raises the degree of equilibrium nominal-wage rigidity
and amplifies the resulting macroeconomic fluctuations. Under Guo and Lansing’s (1998)
continuously progressive tax schedule, we obtain the same business cycle destabilization result
if the initial degree of tax progressivity is lower than a certain threshold level. These findings
are valuable not only for their theoretical insights to the academic literature, but also for their
important implications about the destabilization effect of progressive tax policies within a New

Keynesian macroeconomy

8Under a general non-linear tax system, Kleven and Kreiner (2003, section 4) examine a change in the
elasticity of the marginal tax rate with respect to the household’s before-tax wage income, while keeping the
level of the marginal rate unaffected. Using our postulated fiscal policy rule (17), their analysis corresponds to
changing the tax-level and tax-slope parameters (1 and ¢) simultaneously such that the marginal tax rate at
the model’s symmetric equilibrium 7 (1 4+ ¢) remains unchanged. Since this paper considers a change in either
¢ or 7, our results are not comparable to those in Kleven and Kreiner (2003, section 4).

12



6 Appendix

a( WL
Proof of Proposition 2. Substituting the expressions of %v % and (Ti)

(22) yields

into equation

| — 20=p)(1+20)

1 0(AV) _2[-1+9(+29)] 7 ", ay
AV 0¢ 1 Q Ly Q-] =n1+9)]
Po:i?ive
(A.1)
where AV > 0 is given by (21). Since %(71;%) > () and the last term on the right-hand-side
of (A.1) is positive,
1 90(AV) 2[-1+~v(1+2¢)] 1 2[-1+~(1+2¢)] 1
< + == — , (A.2)
AV 0¢ II 0 1 —tm 4 yptm 1 — ¢m 4 29t"(1A=p)

1+p

where t" =n(1+ ¢) € (0,1). Since %(Wlp_p) > 0, we can use (A.2) to further obtain that

1 0(AV)  2[-1+4v(1+29)] 1 =1+ t™ 42y (1+2¢) — 29t™ — 3ypt™
AV 9¢ 1 —tm + yotm 1—tm (1 —t™ 4 ygt™) (1 — t™)

(A.3)
Since (1 — "™ +~y¢t™) (1 —t™) > 0 and 3y¢t"™ > 0, a sufficient condition for 6(§¢V) < 0is

given by

—1 + ™ 4 2 (1 + 2¢) — 29t™ < 0, (A.4)

which leads to ¢ < ¢ = (117:2')7(%2”7)) € (0, 1) in the main text.

13



References

Agell, J. and M. Dillén (1994), “Macroeconomic Externalities. Are Pigouvian Taxes the
Answer?” Journal of Public Economics 53, 111-126.

Ball, L.M. and D. Romer (1989), “Are Prices Too Sticky?” Quarterly Journal of Eco-
nomics 104, 507-524.

Ball, L.M. and D. Romer (1990), “Real Rigidities and the Nonneutrality of Money,”
Review of Economic Studies 57, 183-203.

Ball, L.M. and D. Romer (1991), “Sticky Prices as Coordination Failure,” American
FEconomic Review 81, 539-552.

Benhabib, J. and R.E.A. Farmer (1994), “Indeterminacy and Increasing Returns,” Journal
of Economic Theory 63, 19-41.

Blanchard, O.J. and N. Kiyotaki (1987), “Monopolistic Competition and the Effects of
Aggregate Demand,” American Economic Review 77, 647-666.

Dromel, N.L. and P.A. Pintus (2007), “Linearly Progressive Income Taxes and Stabiliza-
tion,” Research in Economics 61, 25-29.

Greenwood, J. and G.W. Huffman (1991), “Tax Analysis in A Real-Business-Cycle
Model,” Journal of Monetary Economics 27, 167-190.

Guo, J.-T. and K.J. Lansing (1998), “Indeterminacy and Stabilization Policy,” Journal
of Economic Theory 82, 481-490.

King, R.G., C.I. Plosser and S.T. Rebelo (1988), “Production, Growth and Business
Cycles II. New Direction,” Journal of Monetary Economics 21, 309-341.

Kleven, H.J. and C.T. Kreiner (2003), “The Role of Taxes as Automatic Destabilizers in
New Keynesian Economics,” Journal of Public Economics 87, 1123-1136.

Mattesini, F. and L. Rossi (2012), “Monetary Policy and Automatic Stabilizers: The Role
of Progressive Taxation,” Journal of Money, Credit and Banking 44, 825-862.

Musgrave, R.A. and T. Thin (1948), “Income Tax Progression, 1929-48," Journal of
Political Economy 56, 498-514.

14



