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Abstract

This paper examines the aggregate and distributional consequences of an inflation-targeting
central bank’s choice of price index. I develop a two-agent, two-sector New Keynesian
model featuring heterogeneous consumption baskets between agent types and a flexible
and sticky-price sector. A simulation of a negative economy-wide supply shock suggests
that the central bank’s price index choice does not have significant implications for ag-
gregates except for consumption inequality, where a central bank that targets CPI or
utilitarian inflation rates increases consumption inequality between agent types. This is
driven by a feed-back effect of a kink in the Bank Rate caused by the volatile flexible-sector
price adjustment, which raises output and wages in a sector that favours richer agents. On
the other hand, a simulation of a negative supply shock to the flexible-price sector gen-
erates a strong differential in dynamics between a central bank that targets core inflation
as opposed to CPI or a utilitarian inflation rate, with the former generating less economic
volatility while reducing consumption inequality. In the latter cases, the central bank’s
choice of price index creates an adverse consumption differential because of its effect on
real profits. Thus, the model provides preliminary evidence that targeting core inflation

may be optimal following an aggregate or volatile supply shock.

°T would like to thank Stephen Millard for helpful discussions and encouragement along the way.



Contents

1 Introduction

2 Related Literature

3 Model
3.1 Households . . . . . . . . . e
3.1.1 Ricardian Households . . . . . ... ... ... ... ... ......
3.1.2 Hand-to-Mouth Households . . . . . . .. ... ... ... ... ...
3.2 Production . . . ...
3.2.1 Flexible Price Sector . . . . . . . . . . ... .. ... .. . ...
3.2.2  Sticky Price Sector . . . . . ...
3.3 Government Policies . . . . . . . .. .
3.3.1 Fiscal Policy . . . . . . . . . .
3.3.2 Monetary Policy . . . .. .. .. .
3.4 Market Clearing . . . . . . . .«
3.0 Exogenous Processes . . . . . . . ... L o o
3.6  Equilibrium and Solution . . . . . ... .. ... L
3.7 Calibration . . . . . . . L
4 Results
4.1 Economy-wide supply shock . . . . . . .. ... o
4.2 Supply shock in the flexible sector . . . . . . ... ... .. 0oL

5 Conclusion

A Model Derivation
A.1 Ricardian Households . . . . . . . .. ... .. .. ... .. ... .. ...,
A.2 HtM Households . . . . . . . . . . . . . . . .
A.3 Flexible Price Sector . . . . . . . . . . . . e
A4 Sticky Price Sector . . . . ..o
Ab ISCurve . . . . . .



1 Introduction

When a central bank chooses a price index, does it create relative winners and losers of
inflation targeting? If a central bank targets an inflation rate based on the consumer price
index (CPI) — which weighs price changes by the share of each good in the basket of
the average consumer — households with a different consumption basket might lose out
relative to those closer to the average. For instance, it is well-documented that necessities
make up a larger share of lower-income households’ expenditures; if these goods see a
relative price change that is under-represented in the average CPI inflation rate, then the
policy decisions of a CPI-targeting central bank may not be appropriate for lower-income
households, rendering them worse-off than others. This logic may suggest that a utilitarian
central bank ought to assign a bigger weight to the CPI rate faced by lower-income house-
holds following a shock as a means of mitigating inflation inequality among households.
However, it is also true that the prices of necessities are more flexible than those of luxu-
ries, and thus also subject to more volatile pricing which temporarily influences ‘headline’
CPI inflation without reflecting underlying inflationary pressures. Placing higher weight
on these prices therefore risks increased economic volatility. This paper thus seeks to eval-
uate the aggregate and distributional consequences of an inflation-targeting central bank’s
choice of price index following supply shocks of different origins in the context of household
and sectoral heterogeneity.

This exercise is relevant given that the current global inflation shock largely originated
from sectoral price shocks to food and energy following the Russian invasion of Ukraine
and that there is historical precedent for considering alternative price indices for a central
bank to target. The past year’s inflation shock has, among other things, caused a gap
between measures of ‘headline’ and ‘core’ inflation — which exclude extreme or volatile
price movements to capture underlying inflationary pressures in an economy — which had
been on par while inflation was low. This difference has rendered core inflation measures
informative to policymaking, especially in helping guide judgement on the persistence of
the inflation shock. Under these circumstances, there is scope to question whether a central
bank ought to be targeting a core price index (Dixon et al., 2014). Separately, it is not just
the case that different central banks utilise different price indices (e.g. the Federal Reserve
targets inflation based on the the Personal Consumption Expenditures index, while the
Bank of England relies on the CPI), but also there is precedent for central banks changing
their preferred index. For example, the Bank of England formerly relied on the Retail Price
Index excluding mortgage interest (RPIX) inflation to set its policy rate. Moreover, if we
were to consider alternative metrics by which to judge the best price index for inflation

targeting, research suggests that CPI inflation is not necessarily the most optimal measure



(Mankiw and Reis, 2003). The choice to target CPI inflation is, after all, a choice - one
which potentially has relative aggregate and distributional consequences.

Assessing the distributional effects of monetary policy, conventional or otherwise, has
been a growing focus of academic and institutional research in the aftermath of the Fi-
nancial Crisis, despite residing outside the latter’s remit and the long-standing tradition
of viewing monetary policy as neutral in the long-run'. This literature has been pushed
to the frontier of macroeconomics following the mainstreaming of Heterogeneous Agent
New Keynesian (HANK) models, in particular following the seminal work of Kaplan et al.
(2018) which displays how modelling household heterogeneity alters both our understand-
ing of the transmission of monetary policy to the real economy, as well as the distribu-
tional effects it can engender. This paper aims to provide a complementary analysis to this
literature by modelling heterogeneities in the production side of the economy alongside
household heterogeneities, giving rise to a relatively unexplored channel through which
central banks can aggravate existing inequalities: their price index choice.

The stylised model is thus one of heterogeneous demand and production sides. On
the production side, we consider both a flexible price sector and a sticky price sector.
The former is modelled via a standard representative firm; the latter is generated via a
Calvo (1983) price-setting rigidity. On the demand side, a share (1 — u) of households are
Ricardian consumption-smoothers with unconstrained access to financial markets. The
remaining share () of households are excluded from financial markets and consume their
entire disposable income each period, matching the portfolio composition and consumption
behaviour of the 40% of the UK population denoted as ‘hand-to-mouth’ (HtM) (Kaplan
et al., 2014). Beyond the asymmetry in asset market participation, we also make the
assumption that only Ricardian households own firms - creating an environment of wealth
inequality that transforms into income inequality as bonds mature and profits are issued
as dividends. The two-agent structure in this paper departs from Bilbiie’s (2008) model by
introducing heterogeneous wage incomes and consumption baskets among agents, giving
rise to idiosyncratic consumption and wage risk following a negative shock. The central
bank controls the short-term interest rate governed by a rule in the spirit of Taylor (1993);
this authority chooses a price index to target before the realisation of any shocks. Fiscal
policy is kept simple to focus on monetary policy.

The main simulated experiment investigates the consequences of targeting inflation
based on the following price indices after a temporary shock: CPI inflation, a ‘utilitarian’
price index that places a higher weight on lower-income budget composition, and core
inflation. A simulation of a negative economy-wide supply shock suggests that the central

bank’s price index choice does not have significant implications for aggregates except for

!See, for instance: (Bernanke, 2015); (Haldane, 2014); Mersch14.



consumption inequality, where a central bank that targets CPI or utilitarian inflation
rates increases consumption inequality between agent types. This is driven by a feed-back
effect of a kink in the Bank Rate caused by the volatile flexible-sector price adjustment,
which raises output and wages in a sector that favours richer agents. On the other hand,
a simulation of a negative supply shock to the flexible-price sector generates a strong
differential in dynamics between a central bank that targets core inflation as opposed
to CPI or a utilitarian inflation rate, with the former generating less economic volatility
while reducing consumption inequality. In the latter cases, the central bank’s choice of
price index creates an adverse consumption differential because of its effect on real profits.
Thus, the model provides preliminary evidence that targeting core inflation may be optimal
following an aggregate or volatile supply shock.

While past studies have analysed whether central banks ought to target measures of
underlying inflation following relative price movements (Dixon et al., 2014, Mankiw and
Reis, 2003), these studies abstract from distributional analysis. At the same time, while
recent work has investigated the distributional implications of conducting conventional
monetary policy under consumption basket heterogeneity (Lee, 2022, Neyer and Stem-
pel, 2022) and under different sectoral origins of shocks (Chan et al., 2022), this paper

complements the existing literature by combining both.

2 Related Literature

This work relates to three strands of literature: analysis of monetary policy under alterna-
tive price index measures; New Keynesian modelling featuring heterogeneous agents; and
evaluation of the distributional effects of monetary policy.

The paper firstly departs from the workhorse New Keynesian model by modelling
sectoral heterogeneity in price stickiness, based on ample cross-country empirical evi-
dence (e.g. Bils and Klenow (2004), Bunn and Ellis (2011), Cravino et al. (2020), Dixon
et al. (2014)). Models that have incorporated heterogeneous price rigidities among firms
in DSGE models have found, for instance, that it leads monetary shocks to have more per-
sistent real effects than identical-firms models (Carvalho, 2006, Nakamura and Steinsson,
2010) and that it is a more significant driver of the monetary transmission mechanism
than other production heterogeneities, like input-output structure (Pasten et al., 2020).
Following from work like Aoki (2001), Dixon et al. (2014), and Mankiw and Reis (2003),
this paper models different degrees of price stickiness among sectors to create an environ-
ment in which the central bank can target alternative measures of inflation, including core
inflation. For simplification we consider only two sectors, one sticky and one flexible, in

the spirit of Aoki’s work.



In adopting a two-agent New Keynesian (TANK) structure, this paper relates to the
growing body of literature incorporating heterogeneous households into DSGE modelling.
Bibiie’s (2008) model, which this paper extends upon, introduces HtM agents alongisde
Ricardian agents that hold assets and own firms to an analysis of monetary policy. Bilbiie
finds that, under certain calibrations for which the slope of the IS curve does not change
sign, profits and their redistribution can drive an amplification of monetary policy in a
TANK model relative to its representative agent counterpart, RANK.

More recently, the frontier of this heterogeneous agent literature has focused on models
that can account for idiosyncratic shocks and the full distribution of wealth and income,
also known as heterogeneous-agent New Keynesian (HANK) models after the work of
Kaplan et al. (2018). While recent advances have made significant efforts in reducing the
computational barriers to solving HANK models (Auclert et al., 2021, Bayer and Luetticke,
2020), barriers remain, making simpler modelling appealing. It is true that HANK models
outperform others by accounting for inequality within agent groups as well as changes in
the shares of these groups (Debortoli and Gali, 2018). Nevertheless, simpler TANK mod-
els provide robust approximations of fluctuations in consumption heterogeneity between
unconstrained and constrained households in response to aggregate shocks (Debortoli and
Gali, 2018). Insofar as this measure of heterogeneity is relevant from a theoretical and
policy perspective, it is useful to continue developing TANK models.

There has been a recent surge in studies analysing the distributional effects of con-
ventional monetary policy. Empirical work has identified several channels through which
monetary policy shocks can transmit distinctly to different households: 1) the income
composition channel, resulting from the fact that different households have different com-
positions of income such as wages or transfers that are affected heterogeneously by mone-
tary policy shocks; 2) the financial segmentation channel, driven by households connected
to financial markets responding quicker to such shocks; 3) the portfolio channel, gener-
ated by households holding different asset portfolios; 4) the savings redistribution channel,
whereby shocks affect borrowers and lenders distinctly; and 5) the earnings heterogeneity
channel, caused by distinct exposures to wage or unemployment risks that are affected by
monetary policy (Coibion et al., 2017, Hohberger et al., 2020).

Given that there are multiple - at times counteracting- channels through which mon-
etary policy can impact inequality, it is useful to conduct such analyis through DSGE
modelling. In combining the previous two strands of literature, this paper has a similar
flavour to Lee (2022) and Neyer and Stempel (2022). Lee’s work incorporates consumption
basket heterogeneity in a TANK model, revealing a new distributive channel of monetary
policy whereby a central bank that does not target a utilitarian-weighted inflation measure

sub-optimally benefits rich households at the expense of HtM households. Neyer and Stem-



pel also build a two-agent model, differentiating Ricardian households as lower-income or
higher-income, finding that following a negative supply shock, a utilitarian central bank
ought to target the CPI level faced by the lower-income household. This paper provides
a complementary analysis to such work by modelling a fully-flexible sector alongside a
sticky price sector, with the incorporation of the former matching the 27% of prices in
the UK economy that change at least once a quarter (Bunn and Ellis, 2011). Not only is
this distinction thus empirically motivated, but quantitatively important as it allows the
model to explore how placing higher weight on lower-income households’ inflation rates
can risk increased economic volatility. Further, this paper’s focus is distinct in analysing
the consequences of the source of a price shock to investigate the distributional effects of

central bank use of alternative price index measures.

3 Model

The model extends from the work of Bilbiie (2008) and Aoki (2001). The derivation of the

non-standard model equations is detailed in Appendix A.

3.1 Households

There is a continuum of measure one of infinitely-lived households in the economy. A frac-
tion (1— ) of these households have unconstrained access to financial markets and exhibit
Ricardian consumption-smoothing behaviour, while the remaining share are excluded from
financial markets and behave in a hand-to-mouth (HtM) manner. This section refers to
these households as Ricardian and HtM and indexes them by r and h, respectively. The
TANK structure in this paper departs from Bilbiie’s (2008) model by introducing hetero-
geneous wage incomes and consumption baskets among agents.

Households of type i € {r,h} consume heterogeneous baskets composed of two con-
sumption goods, C; r; and Cj s+, indexed by f and s to trace their production to a flexible
price and sticky price sector, respectively. A household’s total consumption basket there-

fore takes the following form:

o (Cist) (Ciga)t ™7
it — i .
' A (1 = i)t

where ; is a type-dependent Cobb-Douglas parameter and the sticky price good is a

(1)

Dixit-Stiglitz aggregate of a continuum of differentiated goods j, defined as

n
1

! =R
Cist = [/0 Cist(d) m dj (2)

where 7 is the elasticity of substitution between differentiated goods in this sector.



Heterogeneity in consumption baskets induces heterogeneity in the consumer price
index (CPI) faced by each household. A household’s CPI is given by:

Py = PP (3)
where the sticky price index is
1 1
Pu=[ [ st i) (4)
0

3.1.1 Ricardian Households

There is a mass 1 — u of Ricardian households, who produce the sticky price goods and
own sticky price firms. Ricardian households obtain utility from consumption and disutility

from labour. The optimisation problem of this financially unconstrained household is:

oS lea N1+1/)
max [E ) LA 5
C’r,taNr,tth 0 ;B [1 — 0 1 —|— 77/) ( )
s.t
PDy
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Ty ©)

where ( is the discount factor, ¢ is the coefficient of relative risk aversion, 1 is the inverse
Frisch elasticity of labour supply, B; denotes short-term savings (bank deposits), R; is
the interest rate paid on short-term savings, D; is dividends paid to Ricaridan households
as they are the owners of the sticky price firms, and 7}; is a tax paid by Ricardian
households. The wage, dividends and tax are measured in units of the numeraire, P,
which is the aggregate price level in the economy, determined as the price level the central
bank chooses to target. Solution to the Ricardian household’s optimisation problem yields

an Euler equation and labour supply condition,

_ R
co=pl—tc~ } 7
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r,t

where II, ; = PPt,l is the Ricardian agent’s CPI inflation rate.

Given a chosen consumption path C).;, households optimally allocate expenditure on
sectoral goods C; ¢ and C,. s, by minimizing total nominal consumption subject to (1),

yielding the following demand relations:

Crot = (ij’z)_lcm 9)
Crpr=1—=) (Z:j)_lcr,t (10)



Given an optimal allocation of Ci s, a Ricardian household’s demand for a differen-

tiated sticky-price good is given by:

Crosi(j) = (Pj,gt(j ))7"@,“
;:t(j) —1 Py g\~ (11)
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3.1.2 Hand-to-Mouth Households

There is a mass of size p of HtM households that are excluded from financial markets and
consume all of their disposable income each period. The optimisation problem of a HtM

household is:

%) leo' N1+1/)
max E ¢t _hi 12
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The HtM household’s labour supply condition is given by:
(i
Ny _ PWh 4 (14)
Chi Pt

HtM households’ consumption allocation problem yields the following demand func-

tions for the flexible price good and the composite sticky price good:

P —1
Chpt = (1 =) (#) Cht (15)
Ps,t -1
Chyst = Vh <Ph t) Chit (16)

Given the above decisions, HtM households allocate consumption over differentiated

goods according to:

Chsi(d) = (Ps’t(j)>_n0h,s,t

Pfijt(j) N Psy\ 1 (a7)
(B ()

3.2 Production

There are two sectors in the production side of the economy. In the flexible price sector,

a representative firm produces Yy; in a perfectly competitive market. The market price



Py can adjust every period. In the sticky price sector, there are a continuum of monop-
olistically competitive firms indexed by j € (0,1) that face a Calvo (1983) price-setting
rigidity and produce differentiated goods Y ;(j). For tractability, I assume labour market
segmentation such that HtM agents produce the flexible price good and Ricardian agents

produce the sticky price good.

3.2.1 Flexible Price Sector

The flexible price firm operates in a perfectly competitive market and produces according

to the following production technology:

where A; is an exogenous economy-wide productivity shock while Af; is an exogenous
productivity shock that is specific to the flexible price sector.

Given the market price of the flexible price good, Py, sellers set this price equal to
their marginal costs, P;; = PMCy,. Dividing both sides by P;, defining Q; = % as
the relative price of the flexible good to the aggregate price level, and noting that real
marginal costs are given by the real wage divided by the marginal product of labour, we

get:

Wh
— MCjy = —2 1

3.2.2 Sticky Price Sector

There is a continuum of measure one of monopolistically competitive firms indexed by

j € (0,1) that produce differentiated goods according to the following technology:
Ys:(j) = AtAg 1Ny g (20)

These firms face a Calvo (1983) price-setting rigidity whereby each period there is a
history-independent probability that a firm cannot adjust its prices, a. Monopolistically
competitive firms seek to maximise profits subject to demand. The profit maximisation

problem for a firm that can adjust its price at time ¢ is:

= P, ) .
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where P, is a price-reoptimising firm’s choice of optimal price, Y1 £(j) is the demand
for good j at time t + k if firm j last reset its price at time ¢, and Ay ;4 is the Ricardian

household’s stochastic discount factor for nominal payoffs between time ¢ and ¢ + k, such

that o .
—0
A p = ﬁk|: r,t+k:| [ Tt :|
bt Cr,t Pr,t—i—k

This maximisation yields the following first order condition (FOC):
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where the index j is suppressed under the assumption of symmetry among producers in

the sticky price sector. The sectoral price level is determined by:

Pl =(1—-a)P "+ aPl (23)

3.3 Government Policies
3.3.1 Fiscal Policy

Fiscal policy is kept simple to focus on the role of monetary policy. The nominal govern-

ment budget constraint is:
By + (1 —p)PTry = Ry 1By 1 + pPyTh, (24)

For further simplicity, we can assume that the real tax on Ricardian agents finances
respective transfers to constrained agents, and is a constant proportion 7 € (0, 1) of real
dividends,

,uTM = (1 — M)T’f’,t = TDt (25)

3.3.2 Monetary Policy

The central bank controls one monetary instrument, the short-term interest rate, and
chooses a price index to determine what inflation rate it will target before any shocks are
realised. The central bank’s policy rate is always governed by a simple linear rule in the
spirit of Taylor (1993):

Ry = ¢117 + ¢,V (26)
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where the ‘hat’ notation denotes log-linearised variables and ¢, > 1 and ¢, > 0 govern the
policy rule’s response to log-deviations of inflation and output from their steady-states.
The inflation rate can take 3 different forms, II7 € {II¢P! 11§, 1%}, representing the CPI,

core, and utilitarian inflation rates, respectively, where:

IEP = g + (1= )Ty (27)
1% = 0.500), ¢ 4 0.511,. (28)
15 = 11, (29)

3.4 Market Clearing

Market clearing for each good is given by:
Yie=(1—=p)Cr i+ pCh, s (30)
sz,t = (1 - M)Cr,s,t + MCh,s,t (31>
The aggregate resource constraint is:

Yi = pChy + (1= 1) Coy (32)

3.5 Exogenous Processes

Firms may be subject to the following economy-wide or sector-specific productivity shocks

which follow a standard autoregressive process:

A = paAi-1 +ef (33)
Aps = pazAx,tfl + 5?x (34)

)

where z € {f,s}, p, and p,, govern the autocorrelation of the economy-wide and sector-

specific productivity, and ef ~ N(0,02), ef* ~ N (0,02 ).

3.6 Equilibrium and Solution

Equilibrium in this model is characterised by a sequence of processes for all aforementioned
prices and quantities such that households and firms meet their respective optimality
conditions and all markets clear. This model is solved by taking a first-order log-linear
approximation around steady state. The derivation of the log-linearised model can be

found in Appendix (A).
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Table 1: Parameter Values

Parameter Description Value
o Coefficient of relative risk aversion 1
P Inverse Frisch elasticity of labour supply 1
15} Discount factor 0.99
T Tax rate on dividends 0.15
@ Calvo probability of not changing price 0.75
On Taylor coefficient on inflation 1.5
Dy Taylor coefficient on output 0.125
7 Share of constrained households 0.4
Pa Autocorrelation of economy-wide productivity | 0.8
Pas Autocorrelation of sticky-sector productivity 0.8

Pay Autocorrelation of flexible-sector productivity | 0.8
Yh HtM Cobb-Douglas parameter 0.6
Yr Ricardian Cobb-Douglas parameter 0.8

3.7 Calibration

Table (1) details the parameter values used in the baseline calibration of the experiment.

On the household side, the calibrations for o,%, 8, a, ¢, ¢, and § are all standard
convention in the literature. The tax rate on dividends is chosen to fit evenly within the
bounds of the possible tax rates on dividends in the UK prior to 2016, which were between
0 and 31%. The share of HtM agents is set to match the findings in Kaplan et al. (2014)
that stem from analysis of the UK Wealth and Assets Survey. The autocorrelation rates are
all set to the same parameter to be generate comparable impulse response functions; the
value of 0.8 was chosen to induce a persistent enough shock to make the analysis relevant
to the current (highly persistent) inflation shock we are currently undergoing. Cravino et
al. (2020) find that households in the median of the income distribution spend 22% of
their budget on goods that face frequent price changes, while for those at the top income
percentile, this figure falls to 17%. I thus calibrate the Ricardian Cobb-Douglas parameter
to fall between these figures at 0.8. This is relatively higher than the economy-wide share
of sticky-priced goods, estimated by Bunn and Ellis (2011) to be 73%. Given a lack of
data on the HtM budget share of flexible-price goods, I set ~; slightly lower than the
economy-wide level, to match the stylised fact that HtM agents face inflation rates that
are higher than other agents’ household inflation rates as well as the aggregate inflation

rate in response to an aggregate shock (Kaplan and Schulhofer-Wohl, 2017).
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4 Results

4.1 Economy-wide supply shock

I now consider a negative economy-wide supply shock in the form of a shock to aggregate
productivity, A;. Figure (4.2) compares the impulse reponse functions of such a shock
under the following scenarios: agents have heterogeneous consumption baskests (HetCB),
as in the baseline model, and the central bank targets one of three possible price indices’
inflation rates (CPI, core or utilitarian); or agents face homogeneous consumption baskets

(HomCB) and the central bank targets the aggregate price index.

Figure 1: Shock to Ay

Output Inflation Bank Rate
0.4 0.5
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0 - 0
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Responses to a negative 1 standard deviation shock. The y-axis corresponds to percentage

deviations from steady-state. The x-axis is time in quarters.

Following an aggregate negative productivity shock, aggregate and sectoral output
decrease in all four scenarios by similar magnitudes. Inflation (and correspondingly, the
Bank Rate) rise in all four scenarios, though there is some heterogeneity here: when ag-

gregate inflation is measured as core inflation, it is unsurprisingly much lower initially,

13



reflecting only price rises in the sticky sector. In the second and third quarters, the ag-
gregate inflation rate under a CPI or utilitarian price index dips slightly below that of
a core price index as the flexible price sector experiences a steep fall in prices following
its initial upwards jolt. From the fourth quarter on, when prices have adjusted in the
flexible price sector, all four inflation rates converge to a very similar path. In the case of
CPI/utilitarian inflation rates, inflation in the sticky price sector is slightly higher than
in the other two cases: this is due to higher sticky-price inflation expectations in these
cases. Overall, aggregate dynamics do not seem to be much affected by whether the model
considered homogeneous or heterogeneous consumption baskets.

It thus appears that, of the variables graphed above, the central bank’s price index
choice generates the most heterogeneity in the dynamics of consumption inequality in
response to this shock. In the case of HetCB, both under CPI inflation and utilitarian
inflation, consumption inequality initially shoots down relative to HetCB under core in-
flation, as the Bank Rate differential induces Ricardian agents to substitute away from
consumption to savings in the first quarter following the shock. From the second quarter
onwards, however, consumption inequality rises in the cases of HetCB under CPI and
utilitarian inflation, despite the Bank Rate being at a relatively similar level. This differ-
ential is driven by the effect of including the volatile price adjustment from the flexible
price sector in the central bank’s inflation target. Under a CPI/utilitarian inflation target,
there is a slight kink in the path of inflation and the Bank Rate (reflecting the effect of
the flexible price-level adjustment on the central bank’s level of aggregate inflation), which
increases Ricardian consumption relative to the core inflation case. Since Ricardian agents
consume a disproportionate share of sticky sector output, this raises Y; relative to the core
inflation case. Given labour market segmentation, this allows W, to recover quicker than
W4, widening the consumption gap between agents even once the Bank Rate has returned

to a relatively similar path as under the core inflation case.

The savings redistribution channel

As noted above, the transmission of conventional monetary policy to consumption
inequality in this scenario is partly driven by the savings redistribution channel. To elab-
orate: since Ricardian agents are savers, they will substitute away from consumption and
towards savings when the Bank Rate increases, while the HtM agents will not respond
directly to this change. This is evident from the Ricardian agent’s log-linearised Euler
Equation, derived in Appendix (A), given by:

~

A A 1 -
Cr,t = IEtc'r,t—}-l - E[Rt - EtHr,t—H] (35)

Notice that there will be two variables affected by the central bank’s price index choice:

the Bank Rate, as well as Ricardian inflation expectations.
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When the central Bank targets core inflation, the Bank Rate is initially lower than
Ricardian inflation expectations as agents factor in the volatile price rise from the flexible
price sector. However, from the second quarter on, the Bank Rate remains persistently
higher than Ricardian inflation expectations (which have now factored in the flexible price
adjustment), suppressing Ricardian consumption throughout the post-shock period.

When the aggregate price index is measured as CPI or utilitarian, the aggregate
inflation rate is higher than under a core price index. This causes both the Bank Rate
and Ricardian inflation expectations to to rise relatively more than their counterparts
under a core inflation target. In the first quarter following the shock, the Bank Rate
is more elevated than Ricardian inflation expectations, suppressing CA'M. However, under
a CPI/utilitarian aggregate price index, Ricardian inflation expectations remain more
elevated than the Bank Rate from ¢t = 2 onwards as they spend a greater amount of their
budget on sticky sector goods, leading Ricardian agents to substitute back from savings
towards consumption, mitigating their drop in consumption relative to a core inflation

case.

The earnings heterogeneity channel

Monetary policy also generates heterogeneous consumption responses through the
earnings heterogeneity channel, as labour market segmentation creates idiosyncratic wage
risk for agents in this model.

To explain: take the case of a central bank targeting a price index based on CPI or a
utilitarian measure. As noted above, Ricardian agents face less of a hit to consumption in
this case relative to the core inflation case. Given that Ricardian agents spend a greater
proportion of their budget on sticky priced goods, this raises demand for sticky goods,
}737t, from t = 2 onwards. Since the labour market is segmented and production technology
in the stickty sector is given by Ys,t = At + /ls,t + Nr,t, this demand boost results in
an increase in Ricaridan agents’ hours worked that overtakes the effects of the negative
productivity shock in this sector. The Ricardian agents’ labour supply relation is given
by:

(v — )

Yr

ri,t + Uér,t = Qr,f,t + Wr,t (36)

where Q, s = % is the relative price of the flexible price good to the Ricardian CPI.
Clearly, given that hours worked and consumption increase in this case relative to the
core inflation case, the real wage paid to Ricardian agents will also be higher, contributing

further to the increase in consumption inequality between agent types.
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4.2 Supply shock in the flexible sector

Following a negative productivity shock in the flexible price sector, potential output in
that sector, Yfit falls in all four scenarios, causing a fall in the flexible sector’s output.

In the cases of the central bank targeting CPI or utilitarian inflation rates, the Bank
Rate tightens comparatively aggressively in the first quarter, as the inflation rate takes into
account both the initial upwards jolt in flexible prices and a slight increase in sticky-price
inflation (due to altered inflation expectation). Though the price in the flexible sector will
readjust in the second quarter, this initial tightening of the Bank rate suppresses demand

enough to cause an initial decrease in aggregate output.

Figure 2: Shock to Ay
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Responses to a negative 1 standard deviation shock. The y-axis corresponds to percentage

deviations from steady-state. The x-axis is time in quarters.

Similarly to the previous experiment, consumption inequality initially decreases as
the savings redistribution channel generates a fall in Ricardian consumption. When a
central bank targets a CPI/utilitarian inflation rate, Ricardian agents begin to substitute

back towards consumption in the second quarter as the Bank Rate dips marginally below
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zero, causing sticky sector output to rise as these agents spend a substantial share of
their budget in this sector. This causes Ricardian consumption to increase further from
the feed-back effect of the earnings heterogeneity channel, contributing to the jump up
in consumption inequality from ¢ = 2 onwards. Unlike the previous experiment, there
is a further mechanism at play here that causes a divergence in consumption inequality
between a central bank that targets CPI/utilitarian or core inflation rates: the effect of

the central bank’s price level on profits.

The income composition channel

The savings redistribution and earnings heterogeneity channels contribute to increased
consumption inequality in the CPI/utilitarian inflation scenarios in the same way as de-
scribed in the section above. However, following a shock to the flexible-price sector, mon-
etary policy also contributes to increased consumption inequality via the income compo-
sition channel as it not only affects wages but also profits, which are issued as dividends,
and transfers.

When the central bank targets a CPI/utilitarian price index, aggregate inflation rises
and then marginally dips below zero following a shock to Ay;. Since the numeraire is
initially elevated, real profits are lower at ¢ = 1 relative to a core inflation target. As
the price level adjusts from ¢ = 2 onwards due to the nature of pricing in the flexible
sector, sticky sector output peaks at the point at which its real profits peak, also being
the point at which the Ricardian gents receive the most dividends, raising consumption
inequality. Though HtM agents do receive a fraction of profits in the form of transfers, this
redistribution is not sufficient to offset all three channels driving an increase in Ricardian

consumption.

5 Conclusion

This paper examines the aggregate and distributional consequences of a central bank’s
price index choice following negative supply shocks of different origins. I extend the work
of Aoki (2001) and Bilbiie (2008) to develop a two-agent, two-sector New Keynesian model
to examine the impact of demand and supply-side heterogeneity in the transmission of
conventional monetary policy to consumption inequality. The simulated experiments in-
vestigate the consequences of targeting inflation based on the three possible price indices
after a temporary shock, either aggregate or sector-specific.

A simulation of a negative economy-wide supply shock suggests that the central bank’s
price index choice does not have significant implications for aggregates except for consump-

tion inequality, where a central bank that targets CPI or utilitarian inflation rates increases
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consumption inequality between agent types. This is driven by the savings redistribution
and earnings heterogeneity channels. On the other hand, a simulation of a negative supply
shock to the flexible-price sector generates a strong differential in dynamics between a
central bank that targets core inflation as opposed to CPI or a utilitarian inflation rate,
with the former generating less economic volatility while reducing consumption inequal-
ity. In the latter cases, the central bank’s choice of price index transmits to consumption
inequality via the savings redistribution, earnings heterogeneity and income composition
channels. Thus, the model provides complementary analysis to the existing literature by
putting forth preliminary evidence that targeting core inflation may be optimal following

an aggregate or volatile supply shock.
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Appendix A Model Derivation

A.1 Ricardian Households

Log-linearising the Ricardian agent’s price level, we get:
Pr,t = ')/rps,t + (1 - 'Yr)pf,t

From this, we obtain
f[r,t = '71”12[3,75 + (1 - 'Yr)ﬁf,t

See that, from the definition of the Ricardian CPI,

Pr,t ] 'y%
(17'%)
Py

Ps,t:[

Defining Qs+ = leii as the relative price of the sticky good to the Ricardian CPI and

. P .
equivalently Q, 7 = %’ we can re-write the above as
: n

—(A—r)

Qr,s,t = (Qr,f,t) i

log-linearising,

A —(1=~,)
Qrst = (,Yer,f,t (A.1.1)
.

See that

Ps,t Ps,tfl Pr,tfl
Qr,s,t =5 X X
Pr,t Ps,tfl Pr,tfl

From this, we obtain
ﬁr — 1i-[s,t + Qr,s,tfl - Qr,s,t
substituting (A.1.1), we get

. 1—7) .
i, = 11y, + L= A0, (A.1.2)

r

where AQr,f,t = Qr,f,t - Qr,f,t—l
Since prices in the flexible sector are equal to the real marginal cost in this sector,

then, using the HtM labour supply condition
P o Yh—"Yr
Nh,tch,t ( Qr,s,t )

Q p—
ST A A \ Qrga
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Log-linearising,
Qrjit = % YNy +0Chy— A — A f,t} (A.1.3)

Solution to the Ricardian household’s optimisation problem yields three first order
conditions (FOCs):

o
>\r,t = PL,t
Tt
)\T,t = BEt)\r,t—&—lRt
Arg = N
! PW,

where A, ; is the Lagrange multiplier on the nominal budget constraint. Combining the
above FOCs gives us the Euler equation and labour supply condition in the main text. Log-
linearising the Euler equation, using R = % and I, = 1 as useful steady state relationships,

we obtain:

. X 1 . .
Cri = ECrip1 — E[Rt — EdL, 444] (A.1.4)

(7_'77’)
Log-linearising the labour supply condition, noting that % = (g—;i) , yields:

ri,t + Uér,t = (7 - ’Yr)[Qr,s,t - Qr,f,t] + Wr,t
substituting in (A.1.1), we can rewrite the above as:

PNt oGy = =D i, (A.L5)

Vr

A.2 HtM Households

We can use the same steps as in (A.1) to obtain the following:

Qh,f,t = 1/’Nh,t + Uéh,t — At — Af,t (A.2.1)
. (1 — .
Qhst = MQh,f,t (A.2.2)
Th
R . 1 )
Iy = s + ( %)AQh,f,t (A.2.3)

Solution to the HtM household’s optimisation problem yields two FOCs:

—0

Ch t
Ah ’
! Py
)
>\ht _ Nh,t
’ PtW}m



Combining the above FOCs gives us the labour supply condition in the main text. Log-

linearising, we obtain:
A~ A~ h —_— A A
YN+ 0Chy = th,f,t + Why (A.2.4)

We can write the HtM agent’s budget constraint as:

Pry
Py

-
Cht = WhiNpyt + ;Dt

Log-linearising, noting that dividends are zero in steady state and approximating dy ~ %,

we obtain

A A A N TY,
Qn,ft +Cht=Wphi+ Npyt — **S<
uY

(v —n)

Wi Njy 1
h h) Mics (A.2.5)

Y

where the last term follows from the definition of dividends, D; = Y,; — Y, ;mc, ¢, where

mcs ¢ is the real marginal cost in the sticky price sector.

A.3 Flexible Price Sector
The log-linearised production function is given by
Y/fﬂf = At + Af,t + Nh,t (Agl)

We can use the HtM agent’s labour supply condition to rewrite (19) as:

Y Ao
Qs = Ny CF e (Qh,s,t)Vh_'y
=
M A A \ Qi

Log-linearising, and using (A.3.1), we obtain

Qpe = [V5s — Y}l (A.3.2)
where
. () . . )
Yii = d+4) (Ar + Ape) — %Ch,t + WQ'“ il (A.3.3)

can be interpreted both as the natural rate of output in the flexible price sector and a

supply shock in this sector.
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A.4 Sticky Price Sector

The log-linearised production function is given by
Vg = A+ Agy + Npy (A.4.1)

Manipulating the sticky price firms’ symmetric FOC, we obtain:

Ps*,t _ n Eo Zzozo akAt,t+kMCs,t+st,t+k
Py n—1)Eo > 04kAt,t+kHs_,t1+k,tY;,t+k

)

which tells us that monopolistic firms in the sticky price sector optimally set their relative
price according a function which multiplies their discounted future costs and revenues
multiplied by the mark-up, M = % Using (23) and log-linearising, we can derive a

Phillips Curve for the sticky price sector:

- (1-a)(1-ap)

I, = (MCyy) + BB, 411 (A.4.2)

where
MCyy =Wy — Ay — Agy (A.4.3)

A.5 1IS Curve

Combining the Ricardian household’s Euler equation and the resource constraint, we ob-

tain

Vi = BiFir — ] - L R - B ) (A51)

where

pACh 11 = pEChgy1 — pChy
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