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Disclaimer

The results of these studies are based, in part, on data supplied to the ABS under the
Taxation Administration Act 1953, A New Tax System (Australian Business Number) Act
1999, Australian Border Force Act 2015, Social Security (Administration) Act 1999, A New
Tax System (Family Assistance) (Administration) Act 1999, Paid Parental Leave Act 2010
and/or the Student Assistance Act 1973. Such data may only used for the purpose of
administering the Census and Statistics Act 1905 or performance of functions of the ABS as
set out in section 6 of the Australian Bureau of Statistics Act 1975. No individual
information collected under the Census and Statistics Act 1905 is provided back to
custodians for administrative or regulatory purposes. Any discussion of data limitations or
weaknesses is in the context of using the data for statistical purposes and is not related to
the ability of the data to support the Australian Taxation Office, Australian Business
Register, Department of Social Services and/or Department of Home Affairs’ core
operational requirements.

Legislative requirements to ensure privacy and secrecy of these data have been followed. For
access to MADIP and/or BLADE data under Section 16A of the ABS Act 1975 or enabled
by section 15 of the Census and Statistics (Information Release and Access) Determination
2018, source data are de-identified and so data about specific individuals has not been
viewed in conducting this analysis. In accordance with the Census and Statistics Act 1905,
results have been treated where necessary to ensure that they are not likely to enable
identification of a particular person or organisation.
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® How much of recent inflation is due to market power?

® Are rising profit margins a source of inflation amplification?

® Against background trends of increased sales concentration, etc.



Motivation

How much of recent inflation is due to market power?

Are rising profit margins a source of inflation amplification?

Against background trends of increased sales concentration, etc.

This paper: quantifies extent to which rising profit margins amplify
inflationary shocks in a New Keynesian model with variable markups.

Supplement results from model with reduced-form evidence including
firm- and industry-level passthrough regressions.



This Paper: Two Contributions
(1) Model parameterized to match key features of Australian micro data

— heterogeneous firms with endogenously variable markups, sticky prices
(as in Baqaee, Farhi and Sangani 2023 JPE)

— key parameters estimated using model-implied cross-sectional relationship
between firm-level sales shares and markups
(as in Edmond, Midrigan and Xu 2023 JPE)

— estimated markups using production function techniques
(as in De Loecker and Warzynski 2012 AER; Hambur 2023 Econ Record)



This Paper: Two Contributions
(1) Model parameterized to match key features of Australian micro data

— heterogeneous firms with endogenously variable markups, sticky prices
(as in Baqaee, Farhi and Sangani 2023 JPE)

— key parameters estimated using model-implied cross-sectional relationship
between firm-level sales shares and markups
(as in Edmond, Midrigan and Xu 2023 JPE)

— estimated markups using production function techniques
(as in De Loecker and Warzynski 2012 AER; Hambur 2023 Econ Record)

(2) Reduced-form evidence from Australian firm- and industry-level data
— firm-level passthrough in retail

— industry-level passthrough for broader set of industries
(as in Brauning, Fillar and Joaquim 2023wp)

— industry-level changes in prices vs. changes in markups
(as in Conlon, Miller, Otgon and Yao 2023 AEA P&P)
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® When calibrated to match key facts on markups and sales shares in
Australian micro data, model implies variable markups dampen inflation.

— markups are higher for firms with high sales share
— passthrough to prices is typically < 1 and lower for high markup firms

— but for substantial inflation amplification, need passthrough > 1, especially
for high markup firms



Main Finding
® Rising profit margins are not a plausible souce of inflation amplification.

® When calibrated to match key facts on markups and sales shares in
Australian micro data, model implies variable markups dampen inflation.

— markups are higher for firms with high sales share
— passthrough to prices is typically < 1 and lower for high markup firms

— but for substantial inflation amplification, need passthrough > 1, especially
for high markup firms

® Reduced-form evidence reinforces this finding

— firm- and industry-level passthrough typically < 1, no statistically
significant increase in passthrough during covid period

— negative correlation between industry-level price changes and markup
changes in covid period
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Overview

® New Keynesian model

— heterogenous firms, endogenously variable markups [Kimball demand]|

— sticky prices [Calvo friction]

* Key new parameter

— superelasticity of demand, governs variable markups mechanism
— if superelasticity > 0, markups are higher for firms with high sales shares,

and passthrough < 1 and lower for high markup firms



Firms: Final Good

® Final good produced by competitive firms using bundle of intermediates.

® Kimball aggregator

1
Yiy .
ATGﬂm_l

where Y/ > 0, T < 0. CES is special case T a power function.

® Final good producers choose y; for i € [0,1] to max
1
PY -~ [ pdi
0

subject to the Kimball aggregator above.



Kimball Demand

® Inverse demand curve facing intermediate i € [0, 1] given by

Di / ]
Pi_ i) D, = Y
iz (i) q

® Price index, usual weighted average of prices

1
PZ/ pi q; di
0

® Demand index, inverse weighted average of marginal utilities

D = (/01 T/(qi)(h’di>

-1



Firms: Intermediate Producers

Monopolistically competitive intermediate producers i € [0, 1].

Heterogenous in productivity, z; ~ G(z;), production technology

yi =z ol 1], 0<ax<l
Maximize profits
T = piyi — Rx; — Wi,

subject to technology, demand curve, and pricing frictions.

Absent pricing frictions, prices a markup p; over marginal cost

v Rye s W \1-«
Di = pi —, U= (*) ( )
2 « 11—«




Flex-Price Markups and Passthrough

® Demand elasticity and sales share

' (q:) PiYi ,
N Y ~ Y (0:)a;
U(Qz) T,,(qi)qi, W(Qz) PY (Qz)(h
® Markup is then
o(gi)
wla) o(g) —1



Flex-Price Markups and Passthrough

® Demand elasticity and sales share

T'(q:) Pivi
N Y ~ Y (0:)a;
U(Qz) T,,(qi)qiv W(Qz) PY (Qz)(h
® Markup is then
_ o(gi)
,u(qz) - U(Qi) _ 1

® Passthrough coefficient then works out to be

Odlogp; 1 1

OloBz 1tola) Gy 1 ma) Tt

p(qi) ==




Sticky Prices

® Log-linear model with Calvo friction, reset price for firm of size g;

Inp}, = (1-68) [ﬁi In¥;+ (1—p;)(nP; + 1nDt)] + 08K, [lnp;kprl]

where p; denotes steady-state passthrough for firm of size g;.



Sticky Prices

® Log-linear model with Calvo friction, reset price for firm of size g;

Inp}, = (1-68) [ﬁi In¥;+ (1—p;)(nP; + 1nDt)] + 08K, [lnp;kprl]

where p; denotes steady-state passthrough for firm of size g;.

® As in Baqaee, Farhi and Sangani (2023 JPE), implies inflation dynamics

Ah’lPt = 5]Et [AII’IPt+1:| +)\ (]Ew[ﬁl]( ln\I/t — h’lPt )+(1—Ew[ﬁl])lIlDt)

real marginal cost

where E, [p;] denotes the sales-weighted average

1
Eu[pi] ::/0 pi W5 di, and N\ = (1_0)‘(,&

® (Collapses to usual inflation dynamics if complete passthrough.
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Aggregate TFP Dynamics

e With variable markups, relative price dispersion has first-order effects on
aggregate TFP even local to zero inflation steady state.

® Reflects the cross-sectional dispersion in markups, i.e., misallocation

InZ, = In M, — E,, [ In 1]
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Aggregate TFP Dynamics

With variable markups, relative price dispersion has first-order effects on
aggregate TFP even local to zero inflation steady state.

Reflects the cross-sectional dispersion in markups, i.e., misallocation
InZ; =InM; —E, [1n/,m]
Baqaee, Farhi and Sangani (2023 JPE) show that, for this setup,
aggregate TFP dynamics are given by
Aln Zt = BEt [A In Zt-‘rl:l —Aln Zt

- Cov,[d;, pi]

+AM ]Ew[ﬁ'i} (IH\I/t*IHPt*thL)

Collapses to zero TFP dynamics if constant passthrough.
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Benchmark Parameterization



Kimball-Klenow-Willis Specification

® We use the Klenow-Willis (2016) version of the Kimball aggregator

4

-1 1—
T'(q;) = = eXp( fl ) 7>1

_ —¢c/o 1
U(Qi):f“h / ) P(Qi):m

® Superelasticity €/ governs strength of variable markups mechanism.

o If £ > 0 larger firms face less elastic demand, set higher markups, and
have passthrough < 1 that is lower the larger they are.
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Key Cross-Sectional Moments

® Coefficients of log-linear model depends on key cross-sectional moments

Ew[ai]a Ew[ﬁi]: Covw[ﬁiaﬁi]

® To calculate these moments in BLADE, we still need an estimate of the
superelasticity €/5.
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Key Cross-Sectional Moments

® Coefficients of log-linear model depends on key cross-sectional moments
Covy[ai, pil
® To calculate these moments in BLADE, we still need an estimate of the

superelasticity €/5.

¢ Edmond, Midrigan and Xu (JPE 2023) show that we can write

1 1
= —+In{l-—
’ f(u) Ni+ n< Mi)

Qi ™

f(u) =a+blnw;, b=

e Estimate /3 = b using cross-sectional relationship between observed sales

share w; and Hambur (2023) estimated markups fi;.
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Key Moments from BLADE

5/6 Ew [ﬁz] Ew [&i] COVw [6% /31]

preferred production function fi; estimates (Hambur 2023)

weighted mean 0.11 0.87 2.56 0.010
weighted percentiles
25 —0.01 0.75 2.14 —0.001
50 0.13 0.85 2.47 0.001
75 0.26 1.01 2.90 0.016

simple cost-share fi; estimates

weighted mean 0.10 0.80 5.16 0.270

13



How Much Amplification?



How Much Amplification?

e With Kimball demand and firm heterogeneity, markups vary both
because of sticky prices and because of variation in ‘desired’ markups.

® How much amplification does this mechanism generate?
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How Much Amplification?

With Kimball demand and firm heterogeneity, markups vary both
because of sticky prices and because of variation in ‘desired’ markups.

How much amplification does this mechanism generate?
Compare results to same model but with CES demand.
Model lacks features needed to generate realistic impulse responses.

Goal is to assess whether variable markups, when calibrated to Australian
firm-level data, are a basic source of amplification of inflation dynamics.
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Response to Cost

Shock: Median BLADE

inflation
0.2 0
= -
Zo1s 01
3=
g
z 0.2
< 01
g 0.3
j5}
2 0.05
= -0.4
0
0 5 10 15 20 25
04 aggregate markup 5
g 0
=
5
s -5
=
jo}
=
13} -10
(=9
. -15
0 5 10 15 20 25

quarters after shock

15

quarters after shock

output
e CES
= Kimball
0 10 15 20 25
x1077 aggregate productivity
0 10 15 20 25



How Much Amplification?

® Measure inflation amplification by long run difference in log price levels

lim In
t—o00

t,ces

relative to same model but with CES demand.
® Benchmark parameterization: negligible amplification of cost shock.

® Assess sensitivity by calculating amplification as function of key moments

Covy,[a;, pi

N and E.[p:]
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Inflation Amplification: Cost Shock
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Response to Demand Shock: Median BLADE
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Inflation Amplification: Demand Shock

log difference in long-run price levels
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Discussion

® When calibrated to median BLADE estimates, variable markups
mechanism is not a plausible source of inflation amplification.
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Discussion

® When calibrated to median BLADE estimates, variable markups
mechanism is not a plausible source of inflation amplification.

® Can generate inflation amplification, but only for configurations where

Covy,[ai, pi

E. 5] <0 &

<0 &= E,[pi] > 1

Qi ™

® Superelasticity £/ < 0 would mean that firms with low demand elasticity
also have high passthrough [failure of ‘Marshall’s 2nd Law of Demand’].
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Discussion

When calibrated to median BLADE estimates, variable markups
mechanism is not a plausible source of inflation amplification.

Can generate inflation amplification, but only for configurations where

Covy (63, pi

E. 5] <0 &

<0 &= E,[pi] > 1

Qi ™

Superelasticity £/ < 0 would mean that firms with low demand elasticity
also have high passthrough [failure of ‘Marshall’s 2nd Law of Demand’].

Median 4-digit estimate ¢/ = 0.13. Large firms with low demand
elasticity have lower passthrough, not higher, prevents amplification.

Lower 25% 4-digit estimates are £/ < 0, but it takes lowest 1% estimates
to get quantitatively substantial amplification.
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Passthrough Across 1-Digit Industries

agriculture

mining

manufacturing
utilities

construction

wholesale trade

retail trade
accommodation
transport

rental hire and real estate
professional services
administrative services
arts and recreation
other services

passthrough

0.63
0.82
0.87
0.83
0.70
0.77
0.87
0.96
0.82
0.74
0.76
0.76
0.76
0.83

superelasticity

0.21
0.08
0.08
0.09
0.16
0.12
0.08
0.02
0.08
0.09
0.12
0.08
0.13
0.07
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Reduced-Form Evidence



Firm-Level Prices and Profits

Are increasing prices associated with increasing profits at the firm level?

Webscraped product-level prices matched to BLADE tax data
(Fink, Hambur and Majeed 2023wp)

Sample of 60 retail firms, quarterly 2016-2022.

Regress change in gross profit margins A In 7;; on average change in prices

Alnmy = ap + PAInp; + e

22



Alnmy =ap + BAInp; + i

full sample B

split sample

price change

price changex2019
price changex2020
price changex2021
price changex2022

R-squared
observations

—0.147%%%
(0.044)

0.011
742

—0.137
(0.225)
0.0235
(0.261)

0.056
(0.245)

—0.178

(0.241)
0.102
(0.234)

0.047
742
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Industry-Level Passthrough

Is passthrough higher in less competitive industries?

Industry-level passthrough regressions, GIV cost shocks
(Brauning, Fillar and Joaquim 2023wp)

— residualize firm-level variable costs on extensive set of controls

— aggregate to industry-level using lagged sales shares
Regress industry PPI on industry GIV cost shock and industry controls

In PPIj7t+h = Oé;-l + Oéil + Bh GIV]‘,t + ﬁZ GIijt X it + v - Zjt + Ejt

Passthrough is higher in less competitive industries if interaction 3[1 > 0.
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Lower Passthrough in Less Competitive Industries

interaction coefficient 3,’} at horizons h = 0,1,2,3 years

In In
0.02 0.02
0.00 — 0.00
-0.02 -0.02
-0.04 ) ' 1 > ' 3 -0.04

Years after shock
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Industry-Level Markups and Price Changes

® Do prices increase in industries where markups increase?
® Conlon, Miller, Otgon and Yao (2023) regressions.

® Regress growth in industry-level markups on growth in PPI

Alnp; =a+ BAIn PPIL; +¢;

for each 4-digit industry j for which we have PPI data.

26



PPI percentage growth (%)

Industry-Level Markups and Price Changes

T T T T T
2 0 0 '} [}
Markup percentage growth (%)

f038
Paalie=0019

Outiears rimmed op and botom percenties, qrowth from 2004-2017
Fullling indicates resuts are statstically significant at 5% level

2004-2017
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Negative Correlation Since Covid

unweighted firm-weighted
benchmark sample 2004-2017
coefficient 0.332%* 0.367*
t-stat (1.98) (1.71)
R-squared 0.024 0.062
observations 104 104
covid sample 2019-2022
coefficient —0.214* —0.522%*
t-stat (—1.69) (—2.19)
R-squared 0.020 0.070
observations 90 90
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Summary and Conclusions

® New Keynesian model parameterized to match firm-level relationship
between markups and sales concentration in Australian micro data

— estimated superelasticity of demand > 0, markups are higher for firms with
high sales share

— passthrough typically < 1, lower for high markup firms
— implies that variable markups dampen inflationary shocks

® Reduced-form evidence reinforces this finding

— passthrough typically < 1, no statistically significant increase in
passthrough during covid period

— negative correlation between industry-level price changes and markup
changes in covid period

® Rising profit margins are not a plausible source of inflation amplification.
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Markup Levels
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Aggregate Markup and Aggregate Profits

® As in Edmond, Midrigan and Xu (2015 AER), can show aggregate
markup is a sales-weighted harmonic average of firm-level markups

1

1 _
. Wi .. . Dl
M_(/o Tti dz) , wi = oo

® Aggregate profits are then
1
v 1
I = ( i——) L di = (1——>PY
/0 p Z; yi ot M

® Aggregate profit share moves one-for-one with aggregate markup.
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Rest of the Model is Standard

Aggregate production function

nY;=nZ;+alnX;+ (1 —a)lnL;

Representative household labor supply, given goods market clearing

InWy —InP,=vInY; + ¢In L

Representative household Euler equation, given goods market clearing

1
Et [A In 1/;54,_1] = ;(Zt — ]Et [A lnPt+1])

Interest rate rule
it =¢- Aln P+ ¢, InY;
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Recover Passthrough Coefficients

® Given markup estimates, demand elasticities are

® Given markup estimates and superelasticity estimate b=c¢ /&, estimated
passthrough coefficients are

. 1
’ 1—|—Bﬂi

® Calculate the key cross-sectional moments that enter log-linear model

Eyl6:],  Eolpil,s Covy (63, pi
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Benchmark Parameterization: Median BLADE

superelasticity

average passthrough
average demand elasticity
covariance

aggregate markup

elasticity of output wrt nonlabor input
discount factor

intertemporal elasticity of substitution
Frisch elasticity

Calvo probability no price change

interest rate rule coefficient inflation
interest rate rule coefficient output

& =

£ € ™

QI T~
S Qi

i

) T

COVW[ iy ﬁz

§|

1/y
/e

P
Py

0.13
0.85
2.47
0.001

1.15
1/3
0.99
2/3

15
0.5/4

34



log deviation from steady state

Amplification Cost

In P

Shock

e CES
= median BLADE

m—most amplification
1

5 10 15
quarters after shock

35

20

25



log deviation from steady state

16

Amplification Demand Shock

In P

e CES
= median BLADE

m—most amplification
1

5 10 15
quarters after shock
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