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Abstract

Empirical evidence suggests that considerable differentials in inflation rates exist across

households. This paper investigates how central banks should react to household inflation

heterogeneity in a tractable New Keynesian model. We include two households that differ

in their consumer price inflation rates after adverse shocks. The central bank reacts to

either an average of the households’ consumer price inflation rates or their individual rates,

respectively. After a negative demand shock, the consumer price inflation rates of both

households diverge less from their steady states when the central bank only considers the

individual inflation rate of the household experiencing the higher inflation rate. Further-

more, output fluctuates less under that regime. After a negative supply shock, a central

bank only considering the household experiencing the higher inflation rate mitigates the

immediate effects of the shock on both consumer price inflation rates more effectively. Our

results imply that central banks, which react discretionarily to differing inflation expe-

riences in an economy, lead to a more efficient attainment of an economy-wide inflation

target and to lower fluctuations of all inflation rates.
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1 Introduction

For central banks, an accurate measure of inflation is vital in order to appropriately implement

monetary policy. However, commonly used consumer price indices (CPI) hide substantial

heterogeneity across households, depending on various household characteristics. For instance,

studies show that households with lower income experience considerably higher inflation rates

than households with higher income (see Gürer and Weichenrieder (2020), for instance).

Against this background, this paper analyzes how central banks that aim to stabilize the

economy-wide inflation rate should react to household inflation heterogeneity. We introduce

two households into a tractable New Keynesian model: a low- and a high-income household,

with the low-income household experiencing higher CPI inflation after adverse shocks. In

our model, the central bank is assumed to follow a Taylor rule considering either only the

CPI inflation rate of one of the households or a weighted average of both CPI inflation rates,

respectively. We find that household inflation heterogeneity, and therefore the weight the

central bank assigns to the respective CPI inflation rates, has significant effects on the model

outcomes. After a negative demand shock, a central bank that only reacts to the inflation rate

experienced by the low-income household mitigates the impact of the shock more effectively.

The CPI inflation rates of both households and output exhibit lower volatility under that

regime. After a negative supply shock, a central bank that only considers CPI inflation of

the low-income household mitigates the initial impact of the shock on CPI inflation of both

households more effectively. However, these inflation rates as well as output exhibit higher

volatility under that regime. These results are generalizable and do not depend on income

differences but rather only on inflation differentials across households. In particular, we find

that central banks are able to stabilize the volatility of the economy-wide inflation rate more

effectively after demand and supply shocks when only considering the household whose CPI

inflation rate is less affected by these shocks.

Moreover, our results have considerable monetary policy implications. In particular, dis-

cretionary reactions of central banks likely lead to lower fluctuations of economy-wide inflation

rates after shocks. In particular, it seems sensible for central banks to consider a range of

inflation rates experienced in an economy. Depending on the type of shock, the central bank

could then choose to react to specific inflation rates in order to reach its economy-wide inflation

target more effectively and stabilize all inflation rates in the economy. Considering the Taylor
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rule in our model, this discretion implies a central bank that is able to choose the weight of

the household-specific inflation rates depending on the type of shock.

Our paper relates to the literature in the following ways. It connects to the strand of

literature investigating the relationship between inflation and income inequality, such as Al-

Marhubi (1997), or Albanesi (2007). Our paper further complements work that empirically

investigates inflation differentials between households and that relates these differentials to

certain household characteristics. In particular, this includes studies showing that households

with lower income experience higher inflation rates than households with higher income, such

as Hobijn et al. (2009), Kaplan and Schulhofer-Wohl (2017), Jaravel (2019), Gürer and We-

ichenrieder (2020), or Argente and Lee (2021). As shown by Hobijn et al. (2009), Portillo

et al. (2016), and Gürer and Weichenrieder (2020), this property can be ascribed to the fact

that low-income households spend a higher share of their income on essential goods (like food,

electricity, gas, or rent), as these goods exhibit above-average inflation. In addition, there is

evidence that high-income households can substitute goods more effectively (Gürer and We-

ichenrieder, 2020; Argente and Lee, 2021), contributing to the inflation differential. Our paper

also relates to theoretical literature examining the various effects of inflation differentials. Most

of this work focuses on regional inflation differentials within currency unions (Canzoneri et al.,

2006; Duarte and Wolman, 2008), in particular on the European monetary union (Angeloni

and Ehrmann, 2007; Andrés et al., 2008; Rabanal, 2009). Lastly, our paper links to work that

analyzes the effects of various types of household heterogeneity in New Keynesian models. In

particular, this includes studies examining income and wealth inequality, such as Gornemann

et al. (2016), Kaplan et al. (2018), or Luetticke (2018).1 We contribute to these strands of

the literature by theoretically examining how central banks should react to inflation differen-

tials across households, thereby analyzing the effects of household inflation heterogeneity on

business cycle fluctuations.

The paper is organized as follows: Section 2 states the model before Section 3 describes

the model responses to a demand and a supply shock. Section 4 concludes.

1For a comprehensive overview, see Kaplan and Violante (2018).
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2 A Model with Household Inflation Heterogeneity

2.1 Households

There exist two households, k=L,H. We will calibrate L to be the household with lower income

and H to be the household with higher income. The share of household L is denoted by κ, the

share of household H by 1−κ. The period utility function of household k is given by

Ukt =

(
Ckt
)1−σk

1− σk
−
(
Nk
t

)1+ϕk
1 + ϕk

, (1)

where σk is the inverse intertemporal elasticity of substitution, Nk
t denotes labor supply, ϕk the

inverse Frisch elasticity of labor supply, and Ckt is defined as a constant elasticity of substitution

(CES) index given by

Ckt ≡

γ 1

ϑk
C

k

(
Ck1,t − C∗1

)ϑkC−1

ϑk
C + (1− γk)

1

ϑk
C Z

1

ϑk
C

t

(
Ck2,t

)ϑkC−1

ϑk
C


ϑkC
ϑk
C

−1

, (2)

similar to Rabanal (2009). The parameter γk determines the household-specific share of type

1 goods, presented by the consumption index Ck1,t, in the overall consumption index. We

interpret type 1 goods as essential goods (such as food, gas, or rent) with a subsistence level

of C∗1 that has to be met at all times. We further assume that households always have enough

income to finance this subsistence level. Ck2,t denotes the consumption index of type 2 goods,

i.e., non-essential goods. The parameter ϑkC is defined as the elasticity of substitution between

the two types of goods and Zt is an AR(1) demand shock affecting solely non-essential goods.

This property tallies with the results of empirical analyses, showing that households decrease

non-essential good consumption rather than essential good consumption after adverse economic

shocks (see Kamakura and Yuxing Du (2012) and Loxton et al. (2020), for instance). Both

indices, Ckh,t with h=1, 2, are CES functions over all goods i∈[o, s] and j∈[s, 1], with s being

the share of firms producing good 1 in the economy, given by

Ck1,t ≡
(∫ s

0
Cki,t

ε−1
ε di

) ε
ε−1

, (3)
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Ck2,t ≡
(∫ 1

s
Ckj,t

ε−1
ε dj

) ε
ε−1

, (4)

with ε denoting the elasticity of substitution between the varieties.

With respect to its consumption, the household chooses its optimal consumption of indi-

vidual goods within each type, its optimal consumption of good types, and its optimal overall

consumption level. The optimal consumption of the individual goods of each type is given by

Cki,t =

(
Pi,t
P1,t

)−ε
Ck1,t, (5)

Ckj,t =

(
Pj,t
P2,t

)−ε
Ck2,t, (6)

with P1,t≡
(∫ s

0 P
1−ε
i,t di

) 1
1−ε

and P2,t≡
(∫ 1

s P
1−ε
j,t dj

) 1
1−ε

being the overall price indices of good

1 and good 2, respectively.2 Optimal consumption of each variety negatively depends on the

relative price of the good and the overall level of consumption of the good type.

The optimal consumption of the each good type is given by

Ck1,t =
(
V C,k
1,t

)−ϑkC
γkC

k
t + C∗1 , (7)

Ck2,t =
(
V C,k
2,t

)−ϑkC
(1− γk)ZtCkt , (8)

where V C,k
h,t ≡

Ph,t

PC,kt

and PC,kt ≡
(
γkP

1−ϑkC
1,t + (1− γk)ZtP

1−ϑkC
2,t

) 1

1−ϑk
C is defined as the household-

specific CPI. In general, optimal consumption of each good type depends on its relative price

and overall consumption. In addition, the optimal level of good 1 consumption is determined

by the subsistence level C∗1 , and the optimal level of good 2 consumption is affected by the

demand shock.

The household maximizes its expected discounted lifetime utility with respect to its overall

2We denote type h goods as good h in the following.
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consumption level, labor, and bond holdings:

Et

[ ∞∑
ι=0

βιUkt+ι

]
, (9)

subject to the budget constraint

PC,kt Ckt + P1,tC
∗
1 +QtB

k
t = Bk

t−1 +W k
t N

k
t +Dk

t , (10)

where Bk
t are one-period, nominally risk-free bonds purchased in period t at price Qt, W

k
t is the

nominal wage, and Dk
t are dividends from the ownership of firms. The optimality conditions

are given by

(
Nk
t

)ϕk
= wkt

(
Ckt

)−σk
, (11)

Qt = β Et

[
Λkt,t+1

1

ΠC,k
t+1

]
, (12)

where wkt≡
Wk
t

PC,kt

is defined as the real wage, βΛkt,t+1≡β
(
Ckt+1

Ckt

)−σk
as the stochastic discount

factor, and ΠC,k
t+1≡

PC,kt+1

PC,kt

as CPI inflation. Equation (11) describes the optimal labor supply of

household k, equating the marginal disutility from working to its marginal utility. Equation

(12) is the Euler equation governing intertemporal consumption.

Due to the shared bond market, we can obtain the following risk sharing conditions between

the two households by combining (12) for each household k, with −k denoting the respective

other household:

(
Ckt

)−σk
=
(
C−kt

)−σk
ΦkP

C,−k
t

PC,kt

, (13)

with Φk≡ CkSS
−σk

C−k
SS

−σ−k , where the subscript SS denotes the zero inflation steady state of a variable.

Equation (13) implies that consumption of both households co-moves proportionally over time.
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2.2 Firms

There are two types of firms in the economy: type 1 firms producing good 1 and type 2 firms

producing good 2.3 We assume perfectly separated labor markets, with household L working

in firm 1 and household H working in firm 2.4 Following Calvo (1983), we assume that only

a fraction 1−λh of firms can reset their price in each period, independently from the last

adjustment.

2.2.1 Firm 1

Firm 1 produces with a simple production function given by

Yi,t =
(
NL
i,t

)1−α1
, (14)

where α1 is the output elasticity labor, governing the marginal productivity of labor from

household L. The firm’s real total cost function is given by

TCi,t = wLt N
L
i,tAt, (15)

where At is an AR(1) cost-push shock. The firm maximizes its expected discounted stream of

profits

Et

[ ∞∑
ι=0

βιΛLt,t+ιλ
ι
1

(
Pi,t

PC,Lt+ι

Yi,t+ι|t − TC
(
Yi,t+ι|t

))]
, (16)

subject to

Yi,t+ι|t =

(
Pi,t
P1,t+ι

)−ε
Y1,t+ι, (17)

where Yi,t+ι|t is defined as the output in period t+ι for a firm that adjusts its price in period

t, with Y1,t+ι denoting the economy-wide output of good 1. The optimality condition is

0
!

= Et

[ ∞∑
ι=0

βιΛLt,t+ιλ
ι
1Yi,t+ι|t

(
Pi,t

PC,Lt+ι

− µmc
(
Yi,t+ι|t

))]
, (18)

3We denote type h firms as firm h in the following.
4Note that, for the sake of simplicity, we assume that household L owns firm 1 and household H owns firm

2.
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with µ≡ ε
ε−1 and mc (Yi,t)=

1
1−α1

wLt AtY
α1

1−α1
i,t being defined as real marginal costs of firm i. The

optimal price is equal for all firms that are able to adjust, due to symmetry. It is given by

(
p∗1,t
)1+ εα1

1−α1 = µ
(
V C,L
1,t

)−1 b1,t
d1,t

, (19)

where the auxiliary variables are defined as

b1,t ≡
(
CLt
)−σL

Y1,tmc1,t + βλ1 Et
[
Π

ε
1−α1
1,t+1b1,t+1

]
,

d1,t ≡
(
CLt
)−σL

Y1,t + βλ1 Et
[
Πε

1,t+1

(
ΠC,L
t+1

)−1
d1,t+1

]
,

and p∗1,t≡
P ∗
1,t

P1,t
. The variable mc1,t denotes the economy-wide real marginal costs of good 1 and

Π1,t+1≡P1,t+1

P1,t
is defined as inflation of good 1. Aggregate price dynamics are given by

1 = (1− λ1)
(
p∗1,t
)1−ε

+ λ1

(
1

Π1,t

)1−ε
. (20)

The overall price level is a weighted average of the price set by firms that are able to adjust

their prices in t (given by equation (19)) and the remaining share λ1 of firms that keep the

price of the previous period.

2.2.2 Firm 2

As for firm 1, we assume a simple production function for firm 2 given by

Yj,t =
(
NH
j,t

)1−α2
, (21)

where α2 is the output elasticity labor of firm 2, determining the marginal productivity of

labor from household H. The firm’s real total cost function is given by

TCj,t = wHt N
H
j,t. (22)
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Note that firm 2 does not face cost-push shocks. The firm maximizes its expected discounted

stream of profits

Et

[ ∞∑
ι=0

βιΛHt,t+ιλ
ι
2

(
Pj,t

PC,Ht+ι

Yj,t+ι|t − TC
(
Yj,t+ι|t

))]
, (23)

subject to

Yj,t+ι|t =

(
Pj,t
P2,t+ι

)−ε
Y2,t+ι, (24)

with Y2,t+ι denoting the economy-wide output of good 2. The optimality condition is

0
!

= Et

[ ∞∑
ι=0

βιΛHt,t+ιλ
ι
2Yj,t+ι|t

(
Pj,t

PC,Ht+ι

− µmc
(
Yj,t+ι|t

))]
, (25)

with mc (Yj,t)=
1

1−α2
wHt Y

α2
1−α2
j,t being defined as real marginal costs of firm j. The optimal price

is given by

(
p∗2,t
)1+ εα2

1−α2 = µ
(
V C,H
2,t

)−1 b2,t
d2,t

, (26)

where the auxiliary variables are defined as

b2,t ≡
(
CHt
)−σH

Y2,tmc2,t + βλ2 Et
[
Π

ε
1−α2
2,t+1b2,t+1

]
,

d2,t ≡
(
CHt
)−σH

Y2,t + βλ2 Et
[
Πε

2,t+1

(
ΠC,H
t+1

)−1
d2,t+1

]
,

and p∗2,t≡
P ∗
2,t

P2,t
. The variable mc2,t denotes the economy-wide real marginal costs of good 2 and

Π2,t+1≡P2,t+1

P2,t
is defined as inflation of good 2. Aggregate price dynamics are defined as

1 = (1− λ2)
(
p∗2,t
)1−ε

+ λ2

(
1

Π2,t

)1−ε
. (27)
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2.3 Monetary Policy

We assume that the central bank wants to stabilize economy-wide inflation. The central bank

follows a Taylor rule given by

it = ρ+ φπ

(
δππ

C,L
t + (1− δπ)πC,Ht

)
, (28)

where it≡log
(

1
Qt

)
, ρ≡log

(
1
β

)
, and πC,kt ≡log

(
ΠC,k
t

)
. The parameter φπ>1 denotes the re-

action coefficient of the central bank to the weighted (with δπ∈[0, 1]) CPI inflation rates of

households L and H. The parameter δπ is of particular importance for our analysis. If δπ=κ,

the central bank reacts to the average, economy-wide inflation rate given by

πCt = κπC,Lt + (1− κ)πC,Ht . (29)

However, we additionally consider δπ 6=κ, i.e., the central bank reacts more strongly to the CPI

inflation rate of either household H (δπ<κ) or L (δπ>κ) than suggested by the economy-wide

inflation rate.

Furthermore, the Fisher equation holds for each household

it = rkt + Et
[
πC,kt+1

]
. (30)

2.4 Market Clearing

Bonds markets clear

Bk
t = −B−kt , (31)

as well as labor markets

NL
t =

∫ s

0
NL
i,tdi , NH

t =

∫ 1

s
NH
j,tdj. (32)

Finally, goods markets clear for both goods

Y1,t = κCL1,t + (1− κ)CH1,t , Y2,t = κCL2,t + (1− κ)CH2,t, (33)
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and overall production is given by

Yt = sY1,t + (1− s)Y2,t. (34)

2.5 Aggregate Dynamics

In log-linear fashion, with x̂ being defined as the log-linear deviation of variable X from its

steady state and x≡log(X), the dynamic IS equation is given by

ĉkt = Et
[
ĉkt+1

]
− 1

σk

(
ît − Et

[
π̂C,kt+1

])
, (35)

implying that consumption in period t depends positively on expected consumption in t+1

representing consumption smoothing and negatively on the real interest rate due to a lower

incentive to consume.

For each firm h, a sort of New Keynesian Phillips curve relating the inflation rate of good

h to marginal costs, relative prices, and inflation can be derived as

π̂h,t = Ψh

(
m̂ch,t − v̂Ch,t

)
+ β Et [π̂h,t+1] , (36)

with Ψh≡(1− βλh)1−λhλh
1−αh

1−αh+εαh , v̂C1,t≡v̂
C,L
1,t , v̂C2,t≡v̂

C,H
2,t , and where

m̂c1,t =
(α1 + ϕL)gL,1κ

1
lL,1

γL + σL(1− α1)

1− α1
ĉLt +

(α1 + ϕL)gH,1(1− κ) 1
lH,1

γH

1− α1
ĉHt

−
(α1 + ϕL)gL,1κ

1
lL,1

γLϑ
L
C

1− α1
v̂C,L1,t −

(α1 + ϕL)gH,1(1− κ) 1
lH,1

γHϑ
H
C

1− α1
v̂C,H1,t + at, (37)

and

m̂c2,t =
(α2 + ϕH)gL,2κ

1− α2
ĉLt +

(α2 + ϕH)gH,2(1− κ) + σH(1− α2)

1− α2
ĉHt

−
(α2 + ϕH)gL,2κϑ

L
C

1− α2
v̂C,L2,t −

(α2 + ϕH)gH,2(1− κ)ϑHC
1− α2

v̂C,H2,t +
(α2 + ϕH)(κgL,2 + (1− κ)gH,2)

1− α2
zt,

(38)

where gk,h≡
Ckh,SS
Yh,SS

, lk,h≡
Ckh,SS
CkSS

, and the relative price v̂C,kh,t =p̂h,t−p̂C,kt can be rewritten in terms
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of inflation rates as

v̂C,kh,t − v̂
C,k
h,t−1 = π̂h,t − π̂C,kt . (39)

Equations (36)–(38) imply that the inflation rate of firm h positively depends on the con-

sumption of the respective good by each household, since higher consumption leads to higher

demand for labor by firms which in turn increases wages. Furthermore, inflation of firm h

negatively depends on the relative price of good h with respect to the CPI of households L

and H. Consider, for instance, an increase in the CPI of household k, while the price of good

h remains unchanged. In this case, the relative price of good h decreases and its demand

increases. This implies an increase in output and labor demand by firm h, leading to higher

wages, i.e., higher marginal costs.

The described impact of consumption and relative prices positively depends on ϕk, gov-

erning the convexity of the utility function in labor, as a higher disutility of labor necessitates

higher increases in wages and thereby marginal costs (see equation (11)). Furthermore, the im-

pact of the relative prices is strengthened by larger values of ϑkC due to a corresponding higher

importance of the relative price of a good for its demand (see equations (7) and (8)). More

pronounced changes in demand lead to larger changes in marginal costs. Naturally, marginal

costs and thereby inflation of good 1 positively depend on the cost-push shock.

Finally, inflation of good 2 depends positively on the demand shock. Consider, for instance,

a negative demand shock: the decrease in demand for good 2 leads to lower labor demand by

firm 2, implying lower wages and marginal costs.

Solving equation (36) forward, we get

π̂h,t = Ψh

∞∑
ι=0

βι Et
[
m̂ch,t+ι − v̂Ch,t+ι

]
. (40)

Equation (40) reveals that inflation in period t depends on current and (discounted) future

changes in marginal costs, as firms that can adjust their prices consider that they might not

be able to do so in the future. Furthermore, inflation negatively depends on current and

(discounted) future changes in the relative price, implying that inflation of the individual firm

co-moves with the CPI inflation rate. Consider, for instance, an increase in the CPI: in that

case, firm h is also able to set a higher price without losing demand.
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CPI inflation follows

π̂C,kt = γkπ̂1,t + (1− γk)π̂2,t +
1− γk
1− ϑkC

∆zt, (41)

where ∆zt≡zt−zt−1. CPI inflation of each household is a weighted average of the inflation

rates of both firms and further depends positively on the demand shock.

Finally, aggregate output is given by

ŷt =

(
m1κgL,1

1

lL,1
γL +m2κgL,2

)
ĉLt +

(
m1(1− κ)gH,1

1

lH,1
γH +m2(1− κ)gH,2

)
ĉHt

−
(
m1κgL,1

1

lL,1
γLϑ

L
C

)
v̂C,L1,t −

(
m2κgL,2ϑ

L
C

)
v̂C,L2,t

−
(
m1(1− κ)gH,1

1

lH,1
γHϑ

H
C

)
v̂C,H1,t −

(
m2(1− κ)gH,2ϑ

H
C

)
v̂C,H2,t

+ (κgL,2 + (1− κ)gH,2)m2zt, (42)

where m1≡
sY1,SS
YSS

and m2≡
(1−s)Y2,SS

YSS
. Equation (42) reveals that overall output depends pos-

itively on the overall consumption of both households and negatively on all relative prices.

The first line of the equation shows that higher consumption increases output of each firm and

thereby overall output. The weighted sum multiplying ĉkt corresponds to the share of a change

in overall consumption that translates into a change in the consumption of good 1 and 2. An

increase in the relative price leads to lower output of each firm and, consequently, to lower

overall output. The strength of this effect positively depends on the share of the respective

good in consumption and output as well as on ϑkC , as a higher elasticity of substitution be-

tween good 1 and 2 leads to a higher relevance of the relative price for the consumption of the

good (equations (7) and (8)). These effects are symmetric for the low-income (second line of

equation (42)) and the high-income household (third line). Lastly, a negative demand shock

leads to a decrease in overall output due to lower demand for good 2, as displayed in the fourth

line of equation (42).
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3 Results

3.1 Calibration

Table 1 shows the calibration of the model. We calibrate household H to be the household

with higher income. Accordingly, we set ϑLC<ϑ
H
C in order to reflect that households with higher

income can substitute goods more effectively (Gürer and Weichenrieder, 2020; Argente and Lee,

2021). The values are chosen to represent data retrieved from the United States Department

of Agriculture (2012).

Table 1: Calibration.

Description Value Target/Source

Households

L H

κ Share of households 0.5 0.5 Equal share of L and H households
σk Inverse intertemporal 2.5 1.5 Average intertemporal elasticity of

elasticity of substitution substitution: 0.53
ϕk Inverse Frisch elasticity 5 5 Frisch elasticity of labor supply: 0.2

of labor supply

γk Weight of good 1 0.57 0.46
CL1,SS

CL1,SS+C
L
2,SS

= 0.65,
CH1,SS

CH1,SS+C
H
2,SS

= 0.5,

in overall consumption internally calibrated
ϑkC Elasticity of substitution 0.15 0.5 Larger substitution capabilities of household H

between good 1 and 2

C∗1 Subsistence level of good 1 0.2 0.2
CL1,SS

CL1,SS+C
L
2,SS

= 0.65,
CH1,SS

CH1,SS+C
H
2,SS

= 0.5,

internally calibrated
ε Price elasticity of demand 9 9 Steady state markup: 12.5%
β Discount rate 0.99 0.99 Yearly nominal interest rate: 4%

Firms

1 2

s Share of firm 1 0.5 0.5 Equal share of firms
αh Output elasticity labor 0.5 0.33 Higher income of household H
λh Calvo parameter 0.6 0.8 Higher flexibility of good 1 prices

Central Bank

φπ Taylor rule coefficient 1.5 Gaĺı (2015)
δπ CPI inflation weight 0; 0.5; 1 Analysis parameter

We set the average intertemporal elasticity to an empirically plausible value of 0.53 (see

Hall, 1988; Atkeson and Ogaki, 1996; Rupert et al., 2000; Gnocchi et al., 2016). Note that we

set σL>σH , taking into account the fact that households with lower income exhibit a lower
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intertemporal elasticity of substitution.5 We set ϕk=5, leading to a Frisch elasticity of labor

supply of 0.2, which is in line with the findings of Chetty et al. (2012) or Peterman (2015), for

instance. We calibrate γk and C∗1 to match the relative consumption of good 1 and 2 in steady

state, as presented in Gürer and Weichenrieder (2020). In particular, Gürer and Weichenrieder

(2020) find that low-income households spend roughly 65% of their consumption expenditures

on goods with above-average CPI inflation, while that share amounts to about 50% for high-

income households.6 The remaining standard household parameters are chosen as in Gaĺı

(2015).

On the firms’ side, we follow Kaplan et al. (2018) by setting α2 to 0.33. We continue by

choosing α1>α2, implying lower productivity of household L and thereby lower income of that

household. In order to account for the fact that food prices are more flexible and volatile than

non-food prices (Portillo et al., 2016), we set λ1<λ2, since we assume good 1 to be the essential

good which includes food, for instance. Lastly, we solve the model with three different weights

on CPI inflation of household L in the Taylor rule: 0, 0.5, and 1. The central bank considers

only the low-income household (δπ=1), only the high-income household (δπ=0), or a weighted

average of both households (δπ=0.5).

3.2 Dynamic Analysis

3.2.1 Demand Shock

Figure 1 shows the impulse responses of the model to a negative 0.5% demand shock on non-

essential goods for the three monetary policy regimes. In general, i.e., independently from the

regime of the central bank, the effects of the demand shock are as follows:

The shock implies that both households decrease their consumption of the non-essential

good 2. This lower demand leads to a lower output and a decrease in inflation of non-essential

goods. All CPI inflation rates decrease.7 The decrease is larger for household H than for

household L, as the high-income household spends a higher share of its income on non-essential

goods. This result tallies with the fact that low-income households experience higher inflation

5For a comprehensive overview of empirical studies on this property, see Havranek et al. (2015).
6Note that in Gürer and Weichenrieder (2020), these values correspond to the lowest and highest income

decile. Our results remain qualitatively unchanged when considering a lower difference between the households’
consumption shares spent on goods with above-average CPI inflation.

7Note that the strong initial decrease in the CPI inflation rates is due to the relationship between π̂C,kt and
∆zt, as derived in equation (41).
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rates than high-income households (see Section 1).8 Note that the decrease in CPI inflation

implies downward pressure on the prices of essential goods as the CPI decreases and essential

goods become relatively more expensive (see equation (40)). The central bank reacts to the

decrease in CPI inflation by decreasing the nominal interest rate. The resulting drop in the

real interest rate incentivizes the consumption of both goods. This implies that the displayed

decrease of good 2 output is already mitigated and the output of good 1 even increases due

to the expansionary monetary policy reaction. Furthermore, the decrease in inflation of both

essential and non-essential goods caused by the demand shock is mitigated, as higher demand

due to lower interest rates leads firms to adjust their prices upwards.
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Figure 1: Impulse Responses to a Negative 0.5% Demand Shock with Persistence ρZ = 0.9.

Upon examining the effects of the different central bank regimes, we find that the weight

on the respective CPI inflation rates has a significant impact on the model outcomes. Overall,

the higher the weight on the CPI inflation rate of the high-income household is, the more

expansionary the central bank reacts as this household experiences a stronger drop in its CPI

inflation rate. However, the central bank reaches its goal of economy-wide consumer price

8Note that in case of a positive demand shock, the consumer price inflation rate of household H is larger
than the one of household L. However, the results of our analysis remain unchanged.
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stability most efficiently when only considering the low-income household (i.e., the household

experiencing higher CPI inflation): the CPI inflation rates of both households—and thereby

also the economy-wide, average CPI inflation rate—diverge less from their steady states when

the central bank only reacts to household L, as the inflation rates of good 1 and 2 fluctuate

less. Since household L’s CPI inflation rate drops less, the nominal interest rate decreases less

and households shift less consumption from the future into the initial period, implying higher

demand for goods over time. Therefore, the incentive to increase consumption is lower and

output of both goods increases less. This implies a lower initial increase in marginal costs.

However, firms do not only consider current but also future marginal costs when setting their

price (see equation (40)). After the initial shock period, marginal costs are consistently higher

the larger δπ is, as consumption for both goods is higher the larger δπ is. Therefore, the

deviations of all inflation rates from their steady states are lower in every period.

This result is further underscored by Table 2, which displays the volatilities of model

variables under the different Taylor rules. All variables fluctuate less when only the CPI

inflation rate of the low-income household is considered. These results are driven by decreasing

fluctuations of the nominal interest rate when δπ increases: the less expansionary reaction of

the central bank results in a smaller increase in the nominal interest rate between the initial

and the subsequent period, i.e., the nominal interest rate displays lower volatility. This leads

households to shift less consumption from the future into the initial period and consume more

over time.

Table 2: 0.5% Demand Shock Volatilities.

Volatility
Variable Description δπ = 0 (H) δπ = 0.5 δπ = 1 (L)

ĉLt Overall consumption L 0.803 0.775 0.754
ĉHt Overall consumption H 0.874 0.798 0.738
ŷ1,t Output good 1 0.382 0.292 0.202
ŷ2,t Output good 2 0.788 0.736 0.711
ŷt Overall output 0.470 0.395 0.342

π̂C,Lt CPI inflation L 0.528 0.463 0.404

π̂C,Ht CPI inflation H 0.740 0.697 0.662
π̂Ct Average CPI inflation 0.622 0.570 0.525
π̂1,t Inflation good 1 0.452 0.439 0.285
π̂2,t Inflation good 2 0.513 0.395 0.368

Notes. All variables are deviations from their zero inflation steady state.
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Hence, consumption and output exhibit less volatility, and thereby also the inflation rates of

essential and non-essential goods, the more the central bank weights the CPI inflation rate of

the low-income household. This further implies less volatility of both CPI inflation rates.

3.2.2 Cost-Push Shock

Figure 2 shows the impulse responses of the model to a positive 1% cost-push shock on essential

goods for the three monetary policy regimes. Again, we start with a general description of the

effects of the shock on the model variables, independently of the central bank’s regime.
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Figure 2: Impulse Responses to a Positive 1% Cost-Push Shock with Persistence ρA = 0.9.

The increase in marginal costs prompts firm 1 to increase its price, causing households to

consume less of the essential good 1. In addition, CPI inflation of both households increases.

The low-income household is affected more strongly than the high-income household, as the

low-income household spends a higher share of its income on essential goods. The central

bank increases the nominal interest rate in order to mitigate the effects of the shock on CPI

inflation. The resulting increase in the real interest rate incentivizes households to save rather

than to consume. Hence, consumption (and thereby output) of both goods decreases. This
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effect strengthens the decrease of good 1 output caused by the shock—the typical problem for

monetary policy when facing supply shocks. Furthermore, there are two opposing effects on

the inflation rate of non-essential goods: the increase in the CPI of both households allows

firm 2 to increase its price, while the decrease in demand implies downward pressure on prices.

After the initial period, the first effect dominates and inflation of non-essential goods increases.

Moreover, when examining the impact of the three monetary policy regimes, the impulse

responses again show that the weight assigned to the respective CPI inflation rates significantly

affects the model outcomes. In particular, when only considering the CPI inflation rate of the

low-income household, the central bank manages to mitigate the effect of the cost-push shock

on all inflation rates more effectively in the initial period: the inflation rates of essential and

non-essential goods as well as the CPI inflation rates of both households are lower under this

regime. However, all inflation rates deviate more from their steady states over time. The

stronger contractionary monetary policy reaction under that regime leads households to shift

more consumption from the initial period into the future. The inflation rates of essential and

non-essential goods—and therefore also the CPI inflation rates—respond accordingly: in the

initial shock period, all inflation rates are lower due to the stronger contractionary monetary

policy reaction. However, over time, higher demand for goods implied by the consumption

shift leads to higher marginal costs for both types of firms and therefore to higher prices and

larger deviations of all inflation rates from their steady states. Hence, the central bank faces

a trade-off between mitigating the initial impact of the shock (and therefore only considering

the more strongly affected low-income household’s CPI inflation rate) and stabilizing inflation

rates over time (only considering the less affected high-income household’s CPI inflation rate).

This result is further underscored when examining the volatilities of the model variables.

As displayed in Table 3, a higher weight on the CPI inflation rate of the low-income household

stabilizes the inflation rate in the affected sector (i.e., good 1) but leads all other variables

to fluctuate more. This is caused by the increasing strength of the contractionary monetary

policy reaction when δπ is higher: consumption (and thereby output) decreases more in the

initial period.
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Table 3: 1% Cost-Push Shock Volatilities.

Volatility
Variable Description δπ = 0 (H) δπ = 0.5 δπ = 1 (L)

ĉLt Overall consumption L 0.052 0.056 0.059
ĉHt Overall consumption H 0.112 0.117 0.122
ŷ1,t Output good 1 0.132 0.134 0.136
ŷ2,t Output good 2 0.046 0.054 0.061
ŷt Overall output 0.085 0.088 0.093

π̂C,Lt CPI inflation L 0.035 0.036 0.036

π̂C,Ht CPI inflation H 0.029 0.030 0.031
π̂Ct Average CPI inflation 0.032 0.033 0.034
π̂1,t Inflation good 1 0.061 0.060 0.059
π̂2,t Inflation good 2 0.017 0.021 0.025

Notes. All variables are deviations from their zero inflation steady state.

Over time, as the shock fades, demand for goods increases again, moving back towards the

steady state. This increase is larger the higher δπ is, since the initial decrease in output is

larger as a consequence of the stronger increase in the nominal interest rate in this case. This

implies that households have more of an incentive to postpone consumption to future periods,

implying higher levels and fluctuations in consumption over time. Therefore, the CPI inflation

rates as well as output also fluctuate more the higher δπ is.

4 Conclusion

Inflation differentials across households are a well-documented phenomenon. For instance,

low-income households experience higher inflation rates than households with higher income.

This paper examines how central banks that aim to stabilize the economy-wide inflation rate

should react to this household inflation heterogeneity. In particular, we incorporate a low-

and a high-income household in a New Keynesian model, with the low-income household

experiencing higher inflation after adverse shocks. The central bank in our model reacts to

either the individual CPI inflation rate of one of the households or to the weighted average

of both rates. We find that the weight that the central bank assigns to the inflation rates

experienced by the households significantly affects model outcomes. After a negative demand

shock, a central bank that only takes into account CPI inflation of the low-income household

leads to lower volatility of all model variables. After a negative supply shock, a central bank

that only considers the inflation experience of the low-income household mitigates the initial
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effects of the shock on inflation more effectively, while allowing for larger overall volatility in

the economy. Generally, the central bank manages to stabilize the volatility of the economy-

wide inflation rate more effectively after demand and supply shocks when only considering the

household whose CPI inflation rate is less affected by these shocks.

These findings raise important questions with respect to the implementation of monetary

policy. In particular, reacting to the average inflation rate experienced by households in the

economy might lead to larger fluctuations in inflation rates and output in comparison to re-

acting to specific inflation rates. This should be taken into account when determining optimal

monetary policy to reach the economy-wide inflation target in response to shocks. For instance,

it seems sensible for central banks to consider a range of inflation rates experienced in an econ-

omy, specifically after shocks that lead to a deviation of the economy-wide inflation rate from

its target. This allows for the central bank to react discretionarily to the differing inflation

experiences: depending on the type of shock, the central bank could choose to react to specific

inflation rates in order to reach its economy-wide inflation target more effectively and stabilize

all inflation rates in the economy. As an example, consider the Taylor rule in our model: it

would be at the discretion of the central bank to choose the weight of the household-specific

inflation rates depending on the type of shock.

Finally, our paper builds a basis for future research. Specifically, we consider shocks that

affect households symmetrically. An investigation of the effects of asymmetric, household-

specific shocks seems interesting to further our understanding of the macroeconomic effects of

household inflation heterogeneity.
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