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INTRODUCTION

NK-model is dominant paradigm for studying business cycles and stabilization
Standard model features simple time-dependent price-adjustment frictions
Built around the New Keynesian Phillips Curve (NKPC)

Perfect relationship between (future-discounted) marginal costs and inflation

However empirical literature estimating NKPC finds inflation persistence



THIS PAPER

What we do:

» State-dependent "menu-cost" model
» Study shocks to the growth rate of nominal demand

Findings:

» Growth shocks can break the co-movement between inflation and MC
» Replicate inflation persistence in the NKPC

Next steps (not today):
» Add realistic consumption block (HA)

» Study inflation consequences of policy stimulus



KEY IDEA

» In Calvo model:

» Only intensive margin movements in prices

» Purely forward looking

» In state-dependent model:

» Now adds extensive margin choice of when to adjust prices
» Distribution of prices matters for which firms adjust

» History dependence:
past variables = distribution = ext. margin = inflation

» Amplified by autocorrelated growth rate shocks



SIMPLE HOUSEHOLD DEMAND

» Composite consumption:

» Households max C; s.t.

» Demand for each good 1:
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» Intratemporal consumption-leisure optimality:
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» Price index:




QUANTITATIVE PRICE SETTING MODEL

High level modeling choices

» Follow Midrigan (ECMA 2011)
» Idiosyncratic firm productivity follows a geometric random walk
» Stochastic (exponential) adjustment costs

» No mass points — continuous price distribution



PRICE SETTING MODEL
WITH IDIOSYNCRATIC PRODUCTIVITY

» Real profits at time ¢ with productivity z;:
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» Rewriting using firm-specific markup p:
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PRICE SETTING MODEL

INFINITE HORIZON
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PRICE SETTING MODEL
HOMOGENEITY IN 2z

We guess and verify that all value functions satisfy V(u, z) = v(u)z¢1:
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SHOCK CALIBRATION

Calibrate shock parameters to match key steady state targets:

» Frequency of (regular) weekly price changes: 2.9%.

» Size distribution of (regular) price changes
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STEADY STATE DISTRIBUTION

» Steady state with 2% annual inflation

Stationary markup distribution and adjustment share
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INTENSIVE AND EXTENSIVE MARGIN
MODEL AND DATA

‘alidation Experiments:

» Compare steady-state properties of intensive and extensive margin to empirical

results in
Alvarez, Beraja, Gonzalez-Rozada and Neumeyer (QJE 19):

“From hyperinflation to stable prices: Argentina’s evidence on menu cost models”

» Experiment: increase steady-state growth rate of nominal demand = increased
steady-state inflation rate (all other parameters unchanged)



INTENSIVE AND EXTENSIVE MARGIN

MODEL AND DATA

Intensive Margin Price Adjustments:

Average price change - log points
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INTENSIVE AND EXTENSIVE MARGIN

MODEL AND DATA

Extensive Margin Price Adjustments:

Monthly frequency of price changes
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INTENSIVE AND EXTENSIVE MARGIN
MODEL AND DATA

Price increases vs decreases:
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EXPERIMENTS

» Study response of model to shocks to nominal demand growth A D,
» Consider quarterly autocorrelation pp = 0.5 (as in the data)

» Linearize model with small MIT-shocks in sequence space (Boppart, Krusell &
Mitman 2018, Auclert et al 2021)

» Implement quarterly Phillips curve regressions:

T = aZE[Bkmch] +ymi—1 + 0AD; 1 + &



RESULTS: DEMAND SHOCK pp = 0.5

New Keynesian Calvo Specifications:

> me Te—1
Calvo PC 1.0963

(0.014)
+ Lagged Inflation 0.8623 0.4588

(0.011) (0.0078)

Standard errors in parentheses.



RESULTS: DEMAND SHOCK pp = 0.5

Full specification:

Z mec Tt—1 ADt_l

Calvo + Lagged Inflation  0.8623 0.4588
(0.0011)  (0.0078)

Full Specification 0.5325 0.0071 7.4127
(0.0069) (0.0063) (0.0764)

Standard errors in parentheses.



UNDERSTANDING THE RESULTS

PD = 0.5
NGDP growth Inflation
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UNDERSTANDING THE RESULTS

pp =0
NGDP growth Inflation
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NORMALIZED IRF'S

Autacorrelated growth shock

Permanent shock
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» Comparision to Auclert et al 2024

60 80 100

» Shock size matters

20

40 60 80 100
Weeks




CONCLUSION

» In the data: estimated NKPC exhibits inflation persistence
» In Calvo model: one-to-one relationship between inflation and marginal costs

» We showed that menu-cost model:

» can replicate empirical findings on NKPC
» breaks one-to-one relationship between inflation and marginal costs

» nominal demand (and other past variables) matter for inflation dynamics

» Next steps: add realistic household block, study non-linearities ...



COMPARISON TO AUCLERT ET AL 2024

With AR(1) shocks (p = {0.3,0.6,0.8}) to real marginal costs, inflation and

(expected discounted) output gaps coincide
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INCREASING THE SHOCK SIZE

Initial response of m;/ Y 02 ) B5mcits

Initial Inflation/Future Output Gap Response
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