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Abstract

I provide a microfounded theory for one of the oldest, but so far informal, explanations of price rigidity:

the kinked demand curve theory. Kinked demand curves arise when some customers observe at no cost

only the price at the store they are at. A firm then loses more customers by increasing its price above

the market price—something existing customers see—than it gains by decreasing it below—something

many potential new customers do not even notice. The kink in turn makes a range of prices consistent

with equilibrium, but a selection criterion that captures firms’ reluctance to change prices first—adaptive

rational-expectations—selects a unique equilibrium where prices are sticky. The kinked-demand theory

is consistent with price-setters’ account of price rigidity as arising from the customer’s side. At the micro

level, it predicts that prices should be more likely to change if they have recently changed, and more

flexible in markets where customers can more easily compare prices. At the macro level, it captures a

part of the inflation/output trade-off that is not shifted by inflation expectations and therefore persists

in the long-run.
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Introduction

Why are prices sticky? Most monetary macro models—when they do not assume that firms cannot change

their prices for a number of periods—have looked for a rationale for price rigidity on the firm’s side. Menu-

cost models assume that a firm can calculate its desired price for free, but adjusts its posted price to its

desired level at a cost.1 Models of producers’ inattention assume that a firm can adjust its posted price for

free, but uncovers its desired price at a cost.2 Both classes of models face a theoretical difficulty: if prices do

not adjust, quantities must. Menu-cost models need to assume that quantity adjustment-costs (hiring costs)

are less important than price adjustment-costs, while models of producers’ inattention need to assume that

firms do not notice that they produce and hire more.

But firm-side models of price rigidity also face an empirical challenge: surveys of price-setters repeatedly

point instead at the customer’s side as the source of price rigidity.3 When asked “why they don’t change

their prices more frequently than that”, a majority of price-setters surveyed by Blinder et al. (1998) stress

their fear of “antagonizing customers”. The answer is vague. But price-setters seem to be telling us they

charge a fixed price not because their desired price is too costly to implement or too difficult to learn about,

but because their desired price itself is sticky. They point at customers’ reaction to price changes: demand

curves.

A persistent, if less prominent, literature in monetary economics has sought a rationale for price rigidity

on the customer’s side, appealing to ideas of implicit contracts and fairness, customer-base markets, or

customers’ search. A likely reason for their lesser popularity, customer-side arguments for price rigidity

often lack the microfoundations of their firm-side counterparts. As a result, their internal consistency, and

the key assumptions that distinguish them from the benchmark models of consumer demand, have remained

open questions. This is in particular true of one of the oldest, and at a time leading, theories of price rigidity:

the kinked demand curve theory, dating back to Hall and Hitch (1939) and Sweezy (1939).4

I provide microfoundations—optimizing behaviors, standard equilibrium concepts and rational expectations—

for the old informal argument for price rigidity of the kinked-demand curve. I do so in a general equilibrium

model which preserves the tractability of benchmark macro models. The theory rests on two pillars. First, I

show that relaxing a single assumption on customers in a model of imperfect competition gives rise to a kink

in firms’ demands: that all customers are equally informed on all prices charged by firms within a market.

When instead some customers observe at no cost only the price at the firm they are at, firms’ demands
1Early menu-cost models include Caplin and Spulber (1987); Caballero and Engel (1991, 1993); Caplin and Leahy (1991,

1997). Danziger (1999); Dotsey et al. (1999); Danziger and King (2005); Golosov and Lucas (2007); Nakamura and Steinsson
(2010); Midrigan (2011); Kehoe and Midrigan (2015) consider operational DSGE versions of the menu-cost model.

2Mankiw and Reis (2002) and Woodford (2003a) kindled the interest in models of producers’ inattention. Reis (2006);
Woodford (2009); Mackowiak and Wiederholt (2009) endogenize the information structure by modeling the information choice.
Gorodnichenko (2010); Alvarez et al. (2011); Baley and Blanco (2019) combine observation and menu costs.

3See Blinder (1991) and Blinder et al. (1998) for the United-States, Fabiani et al. (2006, 2007) for the eurozone, Hall et al.
(1997) and Greenslade and Parker (2012) for the United Kingdom, Amirault et al. (2004) for Canada, and Apel et al. (2005)
for Sweden.

4On the history of the kinked-demand curve theory, see Reid (1981) and Stigler (1978). Hall and Hitch’s paper also lauched
a distinct debate on whether firms were pricing according to marginal or average cost. See Altomonte et al. (2015) for a
rationalization of the latter through bankruptcy risks.
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become kinked (section 2). A firm loses more customers by increasing its price above the market price—

something existing customers see—than it gains by decreasing it below—something many potential new

customers do not even notice. This provides microfoundations for the informal theory of the kinked-demand

curve first propounded by Sweezy (1939) and Hall and Hitch (1939), especially the versions of the argument

relating the existence of the kink to information asymmetries (Scitovsky, 1978; Stiglitz, 1979; Woglom, 1982;

Negishi, 1979).5

The kink in itself leads not to price rigidity but price multiplicity. Second, thus, is an equilibrium

selection criterion (section 3). The criterion is once again informed by survey of price-setters. In surveys, the

argument for sticky prices that price-setters rank most positively is their reluctance to be the first to raise

prices. To capture this reluctance, I assume that price-setters start each period using yesterday’s price as

their initial guess for what the market price will be today, deduce all firms’ best response to this price, and

iterate until the guessed price is the best-response price. Firms’ mental process is adaptive, but expectations

are ultimately always rational: I call such equilibria adaptive rational-expectations equilibria. I show that

there exists a unique adaptive rational-expectations equilibrium. In it, a firm’s pricing function features

an inaction region: prices are sticky. Price rigidity arises even though firms face no physical or cognitive

constraint on changing prices, firms have perfect information on all shocks, and no agent is subject to money

illusion. It arises instead as a pure coordination failure: prices are sticky because firms fail to coordinate on

changing them.

Menu-cost models too feature sticky prices and inaction regions. Does the kinked-demand theory make

predictions that distinguishes it from menu-cost models? I stress two micro-level predictions that set the

theory apart (section 4). First, the kinked-demand theory predicts that prices should be more likely to

change if they have recently changed: hazard functions should be decreasing. Menu-cost models predict

instead increasing hazards. Empirical estimates find decreasing or flat, but not increasing, hazards. Second,

the kinked-demand theory predicts that prices should be more flexible in markets where customers can more

easily compare prices. Gorodnichenko et al. (2018) find prices to be three to seven times more flexible

on price-comparison websites, whose purpose is to provide more information on competitors’ prices. This

greater flexibility does not seem to come from lower menu costs online. Cavallo (2017) finds that retailers

change prices as frequently on their websites as they do in their brick-and-mortar stores. The kinked-demand

theory has more difficulty matching other features of the microdata however. Under simple shock processes,

it tends to produce too many small price changes relative to the data. While shock distributions with fatter

tails would attenuate the problem, in the real world several sources of price rigidities most likely coexist and

shape the pricing behavior of firms. The tendency of the kinked-demand theory to favor small price changes

underlines that this source of price rigidity likely coexists with traditional sources.

Moving from the micro to the macro, I derive the Phillips curve of the kinked-demand theory and

emphasize three implications of the theory for monetary policy (section 5). First, the kinked-demand Phillips
5In Hall and Hitch (1939)’s and Sweezy (1939)’s initial formulation, the kink is argued to come instead from the (real or

imagined) fear that competitors react more to a price decrease than to a price increase.
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curve is strongly convex. Second, the kinked-demand Phillips curve is non-vertical in the long run, as it

captures a part of the output/inflation trade-off that is not shifted by inflation expectations. Third, the

kinked-demand theory, despite being a model of state-dependent pricing, predicts long-lasting real effects

of monetary shocks, longer-lived than in a menu-cost model calibrated with the same degree of strategic

complementarities. It shows that the often shorter-lived effects of monetary shocks found in menu-cost

models are no feature of state-dependent pricing per se: endogenizing the changing response of price-setting

to a changing environment needs not reduce the extent of monetary non-neutrality.

This paper connects to several strands of literature that have looked for a rationale for price rigidity on

the customer’s side. Okun (1981), Kahneman et al. (1986), Rotemberg (2005), and Eyster et al. (2019) rely

on the idea that firms do not change their prices so often because they have implicit contracts with their

customers not to take advantage of them by raising prices when demand is high. In the present model price

rigidity does not to arise from concerns about fairness.

Still on the customer side, Phelps and Winter (1970) conjecture that customer-base models may be more

prone to price rigidity. If customers learn slowly about prices charged by different competitors, current prices

should have little impact on demand today but much on demand tomorrow, providing incentives for firms not

to adjust their prices to short-term variations in costs. Microfounded customer-base models, such as Ravn

et al. (2006) and Soderberg (2011), do not generate sticky prices however. An exception is Nakamura and

Steinsson (2011) who show in a customer-base model that price rigidity is one (of many) possible equilibrium

outcome because it allows firms to commit not to price-gouge their customers.6 The present model shares

with the customer-base literature the focus on the extensive margin of demand and on customers’ imperfect

information. Yet, since customers are randomly reassigned to new firms each period, it abstracts from

firms’ forward-looking considerations on the evolution of their customer bases. It is a switching-cost model

(Klemperer, 1987) but not a customer-base model. This emphasizes that price rigidity arises here from a

distinct rationale.

The paper also connects to the good-market search literature. The kinked-demand papers of Stiglitz

(1979) and Woglom (1982) appealed to customer search to postulate a kink. Yet, the microfounded customer-

search literature seldom addressed the question of price rigidity, and focused instead on other issues, such

as the possibility of price dispersion in equilibrium.7 The microfounded papers show no kink in demand.8

Other papers microfound different arguments for a kink in demand. Maskin and Tirole (1988) show that
6See also Kleshchelski and Vincent (2009), who argue that switching costs can bring the pass-through between costs and

prices below one-for-one. In contrast, in the present paper only with information asymmetries do switching costs account for
price rigidity, in the strong sense of no pass-through at all for extended periods of time.

7Benabou and Gertner (1993); Fishman (1996); Dana (1994) do address monetary issues. The mechanism they focus on does
not go through a kink in demand however, but instead on the inference that a customer can make on the distribution of prices
in the market from one firm’s price. Still distinct from kinked demand curves, Head et al. (2012) make the case that the unique
equilibrium distribution of prices in a search model can be consistent with individual pricing policies where prices remain fixed
for many periods. Paciello et al. (2018) model a customer market within an explicit search framework with heterogeneity in
firms’ productivity, and show that the pass-through from costs to prices is incomplete and heterogeneous.

8Stiglitz (1987) states he proves the existence of a kink. Yet the kink he derives has the sign opposite to the one needed
for price rigidity: a firm can attract more customers with a price decrease than it loses with a price increase. In addition, in
his model customers have full information (see Stahl, 1989), which rules out the mechanism that drives the kink in the present
paper.
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in some equilibria of a dynamic duopoly model a price decrease triggers a price war while competitors do

not react to a price increase. They do not address the issue of price rigidity. Mongey (2018) finds that

in a menu-cost model such a dynamic duopoly structure doubles the output response to monetary shocks.

Heidhues and Koszegi (2008)—see also the cover version by Spiegler (2012)—generate kinked demand curves

by assuming that consumers are loss averse relative to some expectation they have formed on the price.

Ilut et al. (2016) generate kinks in firms’ expected demand curves through Knightian uncertainty, as firms

fear the worst if they changes their prices. The present model generates a kink in effective demand curves,

not only perceived ones. Doniger and López-Salido (2018) show that the same mechanism as in the present

paper can be applied to the labor market to generate wage rigidity.

Also related are quasi-kinked demand curves—demand curves with a smoothed-out kink. Kimball (1995)

shows that postulating quasi-kinked demand curves amplifies the effect of existing sources of price rigidity

but that they do not produce price rigidity in themselves. Lindé and Trabandt (2019) show that a model with

quasi-kinked demand curves solved with non-linear methods produces a convex Phillips curve that rationalizes

the missing deflation puzzle. Guren (2018) and Dossche et al. (2010) find evidence of quasi-kinked, concave,

demand curves in the housing market and supermarket scanner data. Levin and Yun (2008) consider a search

model that produces quasi-kinked demand curves. The model of this paper produces an unadulterated kink,

and therefore a basis for price rigidity.

Finally, other recent papers tackle the issue of price rigidity and consumers’ imperfect information through

different mechanisms. Matejka (2015) shows that a monopolist facing rationally-inattentive customers can

find fixed prices appealing. L’Huillier (2020) shows that a monopolist facing consumers unaware of the level

of inflation can benefit from charging a fixed price in order not to tip them off about the inflation rate.9 The

present model focuses instead on the working of competition when customers are unequally informed on all

competitors’ prices.

1 Kinked Demands and Price Indeterminacy

In this section, I derive a general-equilibrium model where demand curves for goods are kinked. The set-

up retains the tractability of the benchmark model of price-setting—monopolistic competition in the face

of a representative agent—but differs in two ways. First, it complements the standard intensive margin of

demand with an extensive margin: market shares. Second, it assumes that some consumers have asymmetric

information on the prices charged at different firms.

The economy produces a continuum of goods i ∈ [0, 1] from a homogeneous labor input, each consumed

by a continuum of households j ∈ [0, 1]. Good i is produced in sector i, by any of a continuum of firms

k ∈ [0, 1]—each firm is designated by the double index i, k. Firms are price-setters. The labor market is

competitive. Households are perfectly indifferent between all goods sold in market i once acquired, but
9See also Gaballo (2017) on price rigidity and learning from prices, albeit on the producer’s side.
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competition in market i is hindered in two ways. First by switching costs: each household j is initially

attached to one firm, knows of one firm he can switch to at a cost, and cannot shop at any other firm.

Second by an information friction: some customers observe for free only the price at the firm they are

attached to. To observe the price at the other firm they can shop at, they need to first go there, and pay

the switching cost.10

1.1 Households

All households j have the same intertemporal preferences over a continuum of goods i ∈ [0, 1] and labor:11

E0

∞∑
t=0

βt(log(Cjt )− (Ljt +
∫
γji 1

j
switch,idi)), (1)

where Cjt is total consumption defined as the CES aggregator of the consumption of all goods i:

Cjt =
(∫

i

(Cjt,i)
θ−1
θ di

) θ
θ−1

, (2)

Ljt is hours of leisure lost working, and γji di is hours of leisure lost shopping—switching across firms—in

market i, which is incurred if and only if household j decides to switch in market i, i.e. if 1jswitch,i = 1.

Note that the switching cost γji in market i varies across households j. It is distributed across households

according to an exogenous distribution, to be introduced later on. The heterogeneity in switching costs will

guarantee that demand curves are always continuous.

Each period, household j must decide where to buy good i—its switching decision. At the beginning of

the period he randomly draws a first firm Aji selling good i at price PAji , to which he has free access. He

randomly draws a second firm Bji selling good i at price PBji , to which he can switch only by incurring the

switching cost γji di. He has no access to other firms k in market i.12 His switching decision in market i is

whether to stay at Aji , or switch to Bji .

Once he has decided where to shop—and therefore which prices to face—on all markets, household j

faces a standard consumption problem taking as given prices (P jt,i)i. His flow budget constraint is:

∫
P jt,iC

j
t,idi+ Bjt

Rt
= WtL

j
t + Πt +Bjt−1, (3)

where Wt is the nominal wage, Πt nominal profits coming from the ownership of firms—equally divided
10For uninformed costumers the switching cost therefore also plays the role of a search cost. Making the cost bear on switching

rather than on observing prices allows to consider the model under full information. This clarifies the respective roles of the
extensive margin of demand and of information frictions in generating kinked demand curves.

11The case of separable preferences that are logarithmic in consumption and linear in leisure corresponds to a case where
there is no strategic complementarities in pricing under perfect information—a Short-Run Aggregate Supply (SRAS) curve with
a slope of one in the terminology of Woodford (2003b). This allows to consider a model without strategic complementarities in
pricing apart from kinked-demand curves.

12Because a firm k is infinitely small within market i, if households were allowed to switch to all firms the increase in k’s
demand in response to a decrease in k’s price would be infinite.
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between all households—Bjt−1 nominal bonds inherited from the previous period, Bjt nominal bonds bought

at t, and Rt the nominal interest rate. A terminal constraint forbids household j to enter Ponzi-schemes.

Fix household j’s level of consumption expenditures

Ejt =
∫
P jt,iC

j
t,idi (4)

and solve the decision of how to spent it backward. After deciding where to shop, j’s demand for the

individual good i is:

Cjt,i =
(
P jt,i

P jt

)−θ
Cjt , (5)

where P jt is the subjective price index of household j:

P jt =
(∫

(P jt,i)
1−θdi

) 1
1−θ

, (6)

that satisfies Ejt = P jt C
j
t .

1.2 Household’s Shopping Decisions

Consider now the shopping problem of customer j in market i. All customers perfectly observe the price

PAi at their A-firm, but only a fraction 1− λ have full information on the price at their B-firm. I call them

informed customers. The remaining fraction λ observe their B-firm’s price only once they switch to it, if

they do. I call them uninformed. An uninformed customer can return to his A-firm after he switched to his

B-firm, at the same cost as the outward trip.13

To stick to standard equilibrium concepts I assume that while uninformed customers do not observe the

price at their B-firm they form rational expectations on it. Their expectation is based on the equilibrium

distribution of prices, conditional on the information set they have. This assumption captures the idea that

although customers do not know the individual price charged at each firm, they have a (rationally expected)

sense of the prices they can expect to find if they look for a better bargain, like in the search literature.

Note that it implies that even uninformed customers have perfect information on the price level. Their

uncertainty is therefore not an assumption of money illusion. Online appendix 1 considers the case where

customers form instead backward-looking expectations on the price charged at their B-firm and shows that

demand curves are kinked in this case as well.

Consider first the shopping decision of an informed customer j on market i. Because he is randomly
13The assumption of costly return is made to fit at best with the interpretation that switching costs are not purely informa-

tional, since they also apply to informed customers. The results in the main text are however robust to assuming that return
is costless. The assumption on the cost of return can however matter in other cases, for instance in the case where customers
have backward-looking expectations, considered in online appendix 1.
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reassigned to two new firms Ai and Bi next period, j faces only present-period benefits in switching from

firm Ai to firm Bi. If he shops at firm Ai, customer j gets indirect utility from consumption log(Cj(PAi )).

If he shops at firm Bi, he gets indirect utility log(Cj(PBi )). Since informed customer j perfectly observes

both prices, he switches to firm Bi if and only if the benefit in indirect utility from consumption ∆ log(Cj)

is greater than the utility cost of switching:

∆ log(Cj) = log(Cj(PBi ))− log(Cj(PAi )) > γji di (7)

Since Cj = Ej/P j , ∆ log(Cj) = −∆ log(P j). Taking a log-linear approximation to the dependence (6) of

the price level P j in individual prices, at other prices P ji fixed, ∆ log(Cj) = −(log(PBi ) − log(PAi ))di. The

approximation is exact in the Cobb-Douglas case θ = 1. This lets condition (7) be approximated as:

PAi
PBi

> eγ
j
i . (8)

Customer j switches to firm Bi when Ai’s price is sufficiently higher than Bi’s.

Turn now to the shopping decision of an uninformed customer j. Before observing Bi’s price and decid-

ing whether to switch to Bi, he forms rational expectations on PBi based on the distribution of prices in

equilibrium. In what follows, I look for symmetric equilibria where all firms in market i charge the same

price Pi. The distribution of prices in the market is then a Dirac at Pi, so customer j expect PBi to be Pi.

Thus, customer j switches to Bi if Ai’s price is sufficiently higher than the market price:

PAi
Pi

> eγ
j
i . (9)

If he did switch to Bi and discovered that Bi’s price is higher than Pi—something that was unanticipated

given the equilibrium distribution of prices in the market—customer j can switch back to its primary A-firm.

This choice is made under full information, and therefore customer j switches back if:

PBi
PAi

> eγ
j
i . (10)

1.3 Firm’s Market Share and Firm’s Demand

Look now at market i from firm k’s perspective. I restrict to symmetric equilibria where all other firms charge

the same price Pi in equilibrium. A fraction dk of customers—some informed, some uninformed—have been

randomly assigned to firm k as their primary A-firm, and another fraction dk have been assigned to firm

k as their secondary B-firm. How firm k’s market share depends on the price it charges is determined by

the distribution of switching costs γji across customers. I denote F the CDF of the distribution of eγ
j
i over

[1,+∞) (the same in all subgroups of customers defined by their primary firm), and pk = P k/Pi the price

of firm k relative to the market price.
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Consider first firm k’s market share among informed customers. A price pk ≥ 1 triggers the departures of

informed customers with a switching cost eγ
j
i ≤ pk. Conversely, a price pk ≤ 1 attracts informed customers

from other firms with a switching cost eγ
j
i ≤ 1/pk. The market share of firm k among informed customers

is therefore ν(pk)dk, where ν is:

ν
(
pk
)
≡

1− F (pk) if pk ≥ 1,

1 + F
(
1/pk

)
if pk ≤ 1.

(11)

Provided F is a continuous and differentiable distribution, the market-share function ν is not kinked but

continuous and differentiable everywhere. It is plotted in dotted lines on figure1, in the case of a Pareto

distribution for F .

Consider now firm k’s market-share among uninformed customers. An uninformed customer with k as

its primary A-firm leaves k under the same condition as an informed customer, because he does observe

k’s price. But an uninformed customer j with k as its secondary B-firm does not observe P k and bases its

switching decision instead on the average price in the market, Pi. Since he does not expect to find a lower

price at k, he does not switch to k, however small its switching cost. Firm k cannot attract uninformed

customers by charging a lower price. Its market share among uninformed customers is su(pk)dk, where:

su(pk) ≡

1− F (pk) if pk ≥ 1,

1 if pk ≤ 1.
(12)

It is plotted on the left panel of figure 1 in the case of a Pareto-distribution for F . It is the same as the

market-share coming from informed customers for pk ≥ 1, but it is inelastic for pk ≤ 1.

Firm k’s total market share s(pk)dk is the sum of its market share among informed and uninformed:

s(pk) ≡ (1− λ)ν(pk) + λsu(pk), (13)

It is plotted on the right panel of figure 1, again in the case of a Pareto-distribution for F . Because informed

customers do notice k’s price decreases, the total market-share function s is no longer inelastic for pk ≤ 1.

But uninformed customers do mute the elasticity of the market share downward. Provided the density

of customers with no switching costs F ′(1) is positive—i.e. provided demand is elastic at the extensive

margin—the total market-share function is kinked at pk = 1.

On top of the extensive margin of demand captured by the market share function, a customer buys more

or less depending on k’s price. This intensive margin of demand is given by the constant-elasticity individual

demand curve of CES preferences (5), as in representative-agent models. Because all customers have the

same total consumption C and subjective price index P in equilibrium (as shown below), firm k’s total

9
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Figure 1: Market-share Function with Uninformed Customers
Note: Both panels plot firm k’s market share as a function of its relative price pk = Pk/Pi, for a Pareto distribution with
parameter α = F ′(1) = 6 and a share λ = 1/2 of uninformed customers. The left panel plots the market share among
uninformed customers. The right panel the market share among all customers. In both cases, the market-share function is
kinked at 1, where k charges the same price as other firms.

demand is DkCdk, where:

Dk

(
P k

Pi
,
P k

P

)
= s

(
P k

Pi

)(
P k

P

)−θ
. (14)

The kink in the market-share function is passed on to the demand curve.

The model microfounds old informal arguments for the kinked-demand curve (Sweezy, 1939; Hall and

Hitch, 1939), especially those relating the existence of the kink to information asymmetries (Scitovsky, 1978;

Stiglitz, 1979; Woglom, 1982; Negishi, 1979). In his seminal article, Sweezy (1939) introduces the kinked-

demand curve by noting that “[businessmen] frequently explain that they would lose their customers by raising

prices but would sell very little more by lowering prices. Economists who are accustomed to thinking in terms

of traditional demand-curve analysis are likely to attribute this kind of answer to ignorance or perversity.”

We can, instead, attribute it to customers’ asymmetric information.

1.4 Firm’s Pricing and Partial Equilibrium in Goods Market

Turn to firm k’s pricing decision. I allow for heterogeneity in technology across sectors, but assume homo-

geneity within sector i. Like all other firms in sector i, firm k uses the linear production function in labor

Y = AiL, where Ai is the state of technology in the sector. Because firm k gets to reset its price every

period, and because customers are randomly reassigned every period, firm k sets its price P k to maximize

present profits πk = (P k − W
Ai

)Dk(P k)Cdk, taking the nominal wage W as given.

Consider first as a benchmark the case where all customers are perfectly informed, λ = 0. Because in
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this case k’s demand curve (14) is differentiable, k’s optimal price needs to satisfy the standard first-order

condition. Denoting εD the elasticity of demand, it is given by the standard Lerner formula:

P k =M(εD)W
Ai
, (15)

whereM(εD) ≡ εD
εD − 1 is the Lerner markup function,

provided εD > 1.

In this perfect-information benchmark, the only difference with the standard case of monopolistic com-

petition is that the elasticity of demand εD that enters the Lerner markup is the sum of the elasticity of

substitution across goods θ—the elasticity at the intensive margin— and the elasticity of the market share

function εν—the elasticity at the extensive margin. In a symmetric equilibrium, the relevant value of the

latter is evaluated at the relative price pk = 1. I denote it α:

α ≡ −εν(1) = F ′(1). (16)

As Klemperer (1987) notes, the extensive-margin elasticity of demand is driven by the density of customers

with no switching costs F ′(1). They are the marginal customers who arbitrage any price discrepancy between

firms.

All firms in market i charge the same price (15), which is therefore the equilibrium price in the market.

The market stays equally divided between all firms, and there is no switching in equilibrium. Under the

assumption of a Pareto distribution, this is indeed an equilibrium, as appendix A checks.

Consider now how the existence of uninformed customers affects firm k’s pricing decision. When λ > 0,

firm k’s profits function inherits the kink in its demand function at P k = Pi. In a symmetric equilibrium

firm k charges the market price Pi, so the kink in profits is located precisely at firm k’s optimal price. The

necessary first-order condition does not impose the first-derivative of profits to cancel, but only that the

left-derivative of profits needs to be weakly positive, and the right-derivative of profits needs to be weakly

negative: 
∂πk

∂Pk +(Pi) ≤ 0,

∂πk

∂Pk−(Pi) ≥ 0.
(17)

Since (minus) the right and left elasticities of the market-share function (13) at pk = 1 are α and α(1− λ),

this is equivalent to the following condition on possible equilibrium prices, which appendix B checks is also

sufficient under the assumption of a Pareto distribution for switching costs.

Proposition 1 (Partial Equilibrium Multiplicity) When some customers observe at no cost only the

price at the firm they are at, there is a continuum of equilibrium prices in market i. For a given nominal
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wage W , any price Pi between:

Pi ∈
[
M(α+ θ)W

Ai
,M((1− λ)α+ θ)W

Ai

]
(18)

defines a (partial) equilibrium in market i.

As in Woglom (1982), there exists a continuum of equilibrium prices. They are bounded below by the

full-information price Pi =M(α + θ)WAi . All prices below this full-information price cannot be equilibrium

prices for the same reason they cannot be equilibrium prices under full information: Firms prefer deviating

to a higher price, even if they lose some customer in doing so, in exactly the same proportions under

perfect and imperfect information. But many prices above the full-information price are now sustainable.

The competitive force that ruled them out as equilibrium prices under full information—firms’ incentive to

decrease their prices to attract new customers—is now muted. Customers’ asymmetric information goes in

the direction of more (downward) inelastic demands, higher markups, and higher prices.

1.5 General Equilibrium

To get to general equilibrium, first aggregate across markets i. Since on all markets all firms set the same

price, all households face the same prices and there is no heterogeneity among households in equilibrium.

Given the indeterminacy in sectoral prices (18), the common subjective price level (6) is indeterminate.

Given nominal wages W , it can take any value between:

P ∈
[
M(α+ θ)W

A
,M((1− λ)α+ θ)W

A

]
, (19)

where A is a measure of aggregate productivity:

A ≡
(∫

Aθ−1
i dG(Ai)

) 1
θ−1

, (20)

and G is the cross-sectional distribution of productivity across markets.

Wages are flexible and adjust to clear the labor market. Household j’s labor supply, obtained by maxi-

mizing its utility (1) subject to the budget constraint (3) with Ejt = P jt C
j
t , gives:

Cjt = Wt

P jt
, (21)

Since all households have the same subjective price index P jt , they all have the same consumption Cjt , which

given the indeterminacy in the price level, is indeterminate. The price indeterminacy in partial equilibrium

translates into a real indeterminacy in general equilibrium.

Proposition 2 (General Equilibrium Multiplicity) There is a continuum of general equilibria. Output
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C can take any value between:

C ∈
[

A

M((1− λ)α+ θ) ,
A

M(α+ θ)

]
. (22)

Because prices are necessarily above their full-information level, consumption is necessarily below its full-

information level.

2 Adaptive Rational Expectations and Price Rigidity

In this section, I discuss the source of the multiplicity, propose an equilibrium selection criterion—adaptive

rational expectations—to select a unique equilibrium, and show that the selected equilibrium features sticky

prices. I then discuss the view that the model takes on price rigidity—a pure coordination failure—and

distinguish it from the related but distinct concept of strategic complementarities.

2.1 Price Multiplicity vs. Price Rigidity

The kinked-demand theory so far provides a theory of price indeterminacy, not price rigidity. Each period’s

equilibrium is independent of the ones before and after, so that any sequence of stage equilibria forms a

dynamic equilibrium. Some of these equilibria feature price rigidity but nothing so far favors these equilibria

more than others. The large multiplicity of equilibria can be traced to the few constraints that the model

puts on the location of the kink. It can be any value within the interval (18) and is not constrained to bear

any resemblance to the price previously charged by a firm.

The multiplicity of equilibria is common in models of price rigidity. It pertains to menu-cost models too.

In both models, the source of multiplicity is the same: strategic complementarities (Ball and Romer, 1991).14

A kink in demand produces a form of strategic complementarity: it makes a firm’s best-response price often

move one for one with its competitors’ price. As a result, if a firm suddenly expect all its competitors to

switch to a new price, following the herd can be in its interest.

Such equilibria require an unlikely extent of coordination however, which does not fit the perception of

price-setters. To rule them out, I turn again to the account of price-setters to propose a new equilibrium

selection criterion. It can be used to select a equilibrium in menu-cost models too.

2.2 The Adaptive Rational-Expectations Criterion

Selecting a rational-expectations equilibrium is equivalent to selecting one particular set of beliefs consistent

with rational expectations—a belief function in the terminology of Farmer (2002), chapter 10. I look for

beliefs that can match the account of price-setters in survey data. In surveys, price-setters report most

frequently as the reason why they keep their prices fixed their reluctance to be the first in the market to
14Because menu-cost models are also subject to equilibrium multiplicity, adding a (possibly infinitely small) menu cost to the

problem of a firm in the present model would not work to solve the indeterminacy.
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change prices. In Blinder et al. (1998)’s survey for instance, the idea that “[firms] do not want to be the first

ones to raise prices, but, when competing goods rise in price, firms raise their own price promptly” is the

single most popular theory among the twelve tested.15

I therefore consider the following equilibrium selection criterion. At the beginning of a period, a store-

keeper goes through the following mental process. First, he backward-lookingly assumes that the market-

price today is going to be the same as yesterday. He then reasons what price he and all his competitors

would set in response. If the answer happens to be the conjectured past price, the storekeeper has found

a (rational-expectations) equilibrium price and his mental process stops. He keeps his price unchanged. If

the best-response price happens to differ from the initial guess, then the storekeeper repeats his reasoning

with the new guessed price, and iterates until the process converges to a (rational-expectations) equilibrium

price. He posts the price his mental process converged to.

The mental algorithm selects beliefs that combine forward and backward-looking elements. By construc-

tion it is iterated until convergence and selects rational expectations beliefs, not adaptive expectations. Yet,

the choice of the past price as the initial guess anchors expectations through an initial condition. This initial

condition can be compared to the terminal condition that selects a bounded equilibrium in dynamic linear

rational expectations models subject to equilibrium indeterminacy. The backward-looking anchor captures

the role of the status quo as a point of coordination (Cooper, 1994). It is essential in modeling the reluc-

tance to make the first step. I call the criterion the adaptive rational-expectations criterion, and the resulting

equilibrium the adaptive rational-expectations equilibrium.

Adaptive rational expectations are closely related to eductive learning, yet they differ through the role

they assign to the starting value in the iteration process. Like eductive learning, they can be thought of as

modeling the convergence to equilibrium, and locate this convergence in mental time. However, they differ

from both Guesnerie (1992)’s concept of eductive learning stability and Evans and Honkapohja (2001)’s

E-stability. Eductive learning stability weakens the requirements for equilibrium and therefore enlarges

the set of equilibria.16 Instead, adaptive rational expectations reduce the set of equilibria. They do so

through the role they assign to the starting value in the iteration process. E-stability does constitute an

equilibrium selection criterion. It selects among rational expectations equilibria the ones that are stable

under a form of eductive learning, in the sense that agents starting from any beliefs close enough to the

stable equilibrium beliefs would converge to them over time. Adaptive rational expectations differ from

E-stability by considering the equilibrium to which agents converge when starting from a particular initial

belief.17

15The ranking applies to the closed-ended questions evaluating how important respondents find each of the twelve theories
in explaining why they do not change prices. It is in contrast to the open-ended question referred to in the introduction.

16In game-theoretic vocabulary, eductive learning corresponds to rationalizable-expectations equilibria. Rationalizable solu-
tions have been introduced by Bernheim (1984) and Pearce (1984) as a solution concept weaker than Nash equilibrium. See
also Vives (1990) on Cournot tatonnement in supermodular games.

17E-stability would not allow to select a single equilibrium in the present model with such a continuum of rational-expectations
equilibria. No belief is stable in the sense that close enough beliefs would converge to it, because most close enough beliefs are
equilibrium beliefs too.
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Adaptive rational expectations (and eductive learning) also closely relate to the concepts of calculation

equilibrium proposed by Evans and Ramey (1992) and of reflective equilibrium proposed by Garcia-Schmidt

and Woodford (2019) to study price-level determination under interest-rate rules. The difference is that

calculation equilibria and reflective equilibria consider a finite number of iterations in the mental process of

agents—not the limit as the process converges—and thus constitute a departure from rational expectations.

2.3 Pricing Function

Adaptive rational-expectations select a unique partial equilibrium in market i, as shown in appendix C.

Lemma 1 There exists a unique adaptive rational-expectations equilibrium in market i. In it, firms vary

their prices according to the single state variable Xt,i ≡Wt/(At,iPt−1,i)—nominal costs divided by past price.

The pricing function q gives the change in price as a function of the state:

Pt,i
Pt−1,i

≡ q(Xt,i) ≡


M
(
θ + α(1− λ)

)
Xt,i if Xt,i ≤ 1

M(θ+α(1−λ)) ,

1 if Xt,i ∈
[

1
M(α(1−λ)+θ) ,

1
M(α+θ)

]
,

M
(
θ + α

)
Xt,i if Xt,i ≥ 1

M(θ+α) .

(23)

Figure 2 plots the pricing function q. It features an inaction region. Prices are sticky.

Proposition 3 (Price Rigidity) The adaptive rational-expectations equilibrium of the model under cus-

tomers’ asymmetric information features sticky prices: prices can stay constant for several periods despite

changes in costs.

Prices are sticky because a firm changes its price only when a unilateral price change is beneficial. When

variations in costs are not so large as to make a firm want to unilaterally deviate from the market price,

the firm keeps its price constant. When a price is no longer consistent with equilibrium, it adjusts by just

the minimal amount necessary to make it an equilibrium price again. For price increases, firms charge

the minimal markup M(θ + α) over nominal costs; for price decreases, they charge the maximal markup

M(θ + α(1− λ)).18

Note that since the pricing function (23) predicts lower markups when nominal costs are higher, the

kinked-demand theory shares the property of other theories of price rigidity that, if there is only price and

no wage rigidity, markups are countercyclical conditional on demand shocks. While the counter-cyclicality

of markups has been a cornerstone of New-Keynesian models, Nekarda and Ramey (2020) estimate instead

pro-cyclical markups conditional on demand shocks.

Figure 3 illustrates the resulting path for an individual price, for the following monthly calibration. Half

of the customers are uninformed, λ = 1/2. The intensive and extensive elasticities of demand are θ = 1 and
18The kinked-demand theory can also explain a persistently limited exchange-rate pass-through of prices set in consumer

currency. As detailed in online appendix 2, a European firm exporting to the US and setting its price in dollars will prefer to
maintain its price in dollars at the US market price provided fluctuations in the exchange rate are not too volatile.
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Figure 2: Pricing Function
Note: The left panel plots the pricing function q: the price change Pt,i/Pt−1,i as a function of the state Xt,i = Wt/(AtPt−1,i).
As an alternative representation, the right panel plots the markup function: the markup PiAi/W = q(Xi)/Xi as a function
of the state Xt,i. Calibration: α = 6, θ = 1, λ = 1/2.

α = 6, so that the lower-bound full-information markup corresponds to an elasticity of demand of 7 as in

Golosov and Lucas (2007), and the upper-bound markup corresponds to an elasticity of demand of 4 as in

Nakamura and Steinsson (2010). The decomposition of the elasticity between the intensive and extensive

margins is in line with Levin and Yun (2008). Sectoral productivity At,i follows an AR(1) process in logs

ln(Ait) = ρa ln(Ait−1) + εa,it . (24)

The autoregressive coefficient ρa corresponds to an annual 0.8, in line with the estimate of Foster et al.

(2008). The standard deviation of innovations in sectoral productivity σaε is set to get a standard deviation

of productivity of 7.5%. The volatility of costs is very heterogeneous across goods, but this value corresponds

to what Eichenbaum et al. (2011) reports for the costs of a US retailer. Monetary policy increases nominal

spending PC—which is equal to the nominal wage W by equation (21)—at a constant rate µ,

ln(Wt) = ln(Wt−1) + µ, (25)
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where µ is set to 2%, in line with a 2% inflation target. The calibration is summed up in Table 1.

Table 1: Calibration

Share of uninformed customers, cf. (13) λ 0.5 -
Intensive elasticity of demand, cf. (5) θ 1 s.t. total demand elasticity is 4
Extensive elasticity of demand, cf. (16) α 6 and full-info total demand elasticity is 7
Persistence of sectoral shocks, cf. (24) ρa 0.81/12 Foster et al. (2008)

Volatility of sectoral innovations, cf. (24) σaε 0.075×
√

1− (ρa)2 Eichenbaum et al. (2011)
Nominal spending growth, cf. (25) µ 0.02/12 2% inflation target

Note: The calibration is monthly. Section 4 considers various values for the growth in nominal spending µ.
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Figure 3: Simulated Time-series for an Individual Firm’s Price
Note: The blue crosses represent a simulated time-series of an individual firm’s price (a sectoral price) for the calibration
in Table 1. The dashed and dotted lines delimit the range of equilibrium prices in proposition 2.

2.4 Nominal Rigidity as a Pure Coordination Failure

Adaptive rational expectations turn not just an indeterminacy into a rigidity, but a real indeterminacy into a

nominal rigidity. They do so by assuming that the status quo is defined by the last nominal price, breaking

the classical irrelevance of the unit of account. Since firms set prices in nominal terms, the last nominal

price is a natural focal point for the expectations of what prices are about to be. Other assumptions on the
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first guess would select other equilibria. Assuming that firms coordinate on nominal costs would for instance

result in counter-factually flexible prices.

Like menu costs or producers’ inattention, the coordination role assigned to the past nominal price is

an assumption, one made in order to fit what price-setters report in surveys. This assumption makes the

kinked-demand theory take a stand on the source of price rigidity that sets it apart from alternative theories.

Why don’t firms systematically vary prices with costs? Theories of producers’ inattention answer that firms

lack information on their costs. Yet, they struggle to explain why prices stay unchanged for several months:

imperfectly informed firms should still index their prices on the expectable component of their costs. Menu-

cost models provide an explanation, by assuming that indexing prices is costly. But, unless one commits to

a literal interpretation of menu costs, it only begs the question: what is so difficult—so costly—in indexing

prices? The kinked-demand theory asserts instead that firms don’t index prices on costs because a firm does

not find it optimal to index its price if it is the only one to do so. The kinked-demand theory sees price

rigidity as a pure coordination failure.

The term coordination failure here does not simply refer to the general coordination motive in price-

setting but follows Blinder et al. (1998)’s use of the term to include firms’ reluctance to make the first step.

The importance of strategic complementarities in price-setting has long been recognized in the monetary

literature, and does not set the kinked-demand theory apart. But strategic complementarities do not act

by creating a reluctance to make the first step. Instead, they act by having firms make steps—even if they

are alone to move—but steps in the direction of others. The kinked-demand theory becomes a stand-alone

theory of price rigidity not by piling up enough strategic complementarity, but by capturing this distinct

component of a coordination failure.

The distinction matters beyond precision in vocabulary. In modeling a coordination failure as a reluctance

to make the first step rather than the mere desire to do the same thing as others, the kinked-demand theory

avoids some of the difficulties that arise when using strategic complementarities to amplify the effect of

monetary shocks in a sticky-price model. In particular, it avoids the critique formulated by Klenow and

Willis (2016) against the use of micro strategic complementarities, as discussed in online appendix 3.

3 Microeconomic Predictions

Menu-cost models too produce an inaction region for price changes. Does the kinked-demand theory micro-

found menu costs? A common agnostic view on menu costs is indeed to take them as an “as if” assumption.

Instead of the literal physical cost of printing a new menu—an interpretation that is difficult to reconcile

with the ubiquitousness of temporary sales in some sectors—menu costs should be seen as a reduced-form

way to capture the true underlying motive for price rigidity, among which the adverse reaction of customers

to price changes ranks high (e.g. Rotemberg, 1987). I emphasize two predictions that distinguish the two

theories. Prices should be more likely to change if they have recently changed. Markets where customers
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can more easily compare prices should have more flexible prices.

3.1 The Frequency and Size of Price Changes

The empirical literature on microdata has emphasized two key statistics on price changes: their frequency

and their size. The illustrative calibration of the kinked-demand model in Table (1) gets the frequency of

price changes about right. It is 18% per month, when Nakamura and Steinsson (2008) and Klenow and

Kryvstov (2008) report a median frequency for regular prices in the CPI data between 10% and 14%, and a

mean frequency between 19% and 30%.

As for the size of price changes however, the model tends to produce too many small ones. Nakamura

and Steinsson (2008) and Klenow and Kryvstov (2008) report a median absolute size of regular price changes

of 8.5% and 10%, with Klenow and Kryvstov (2008) documenting the commonality of small price changes:

44% are smaller than 5%; 12% are smaller than 1%.19 But in the kinked-demand model calibrated with

Table 1, 55% of price changes are smaller than 1% and virtually all are smaller than 5%, as costs vary

gradually by small amounts in-between fixed-price regimes. While menu-cost models produce too few small-

price changes—Klenow and Kryvstov reject Golosov and Lucas (2007)’s benchmark menu-cost model on this

ground—the present version of the kinked-demand theory runs into the opposite problem.

The frequency and size of price changes is as much a product of a theory of sticky prices as of the assumed

process for costs however. Midrigan (2011) show that Golosov and Lucas (2007)’s menu-cost model does not

produce as many large price-changes as in the data, but can if the cost process is assumed to have fatter

tails. The argument applies to the kinked-demand theory: larger sudden changes in costs would translate

into larger price changes. Yet, the largest price changes in the data are likely better explained through other

sources of price rigidity such as menu costs, while the kinked-demand theory accounts for smaller ones. This

underlines that kinked demands are not mutually exclusive with traditional sources of price rigidity. In the

real world several sources of price rigidities most likely coexist and shape the pricing behavior of firms.

In order to provide tests of the kinked-demand theory that are independent of the process for costs, I

do not try to backward-engineer a cost process to match the data. Instead, I point at predictions of the

kinked-demand theory that are independent of the process for costs and calibration, and distinguish it from

menu-cost models.
19Eichenbaum et al. (2014) argue these figures are likely an overestimation because prices in some product categories are

calculated as the ratio of sales to quantities (Unit Value Indices, or UVI), but they still estimate that 32% of price changes
are smaller than 5%. The price-as-UVI problem is particularly present in scanner data, where weekly averaging can also add
spurious small price changes (Campbell and Eden, 2014). For these reasons, I do not refer to the size of price changes found
in scanner data. Daily online data “scraped” on online shopping platforms such as the ones collected in the "Billion Prices
Project" are immune to these measurement error and do feature fewer small price changes (Cavallo and Rigobon, 6760; Cavallo,
2016, 2018).
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3.2 Decreasing Hazard Functions

In the kinked-demand theory, when a rise in costs pushes a firm out of its inaction region, the firm has no

reason to increase its price by more than the increase in costs. As a result, after a price increase the firm is

still at the upper end of its inaction region. The probability that a new increase in costs will push the firm

out of its inaction region again is high. For most processes on costs this results in a succession of long spells

at some prices, and rapid successions of price changes in-between fixed prices. The appropriate statistics

to capture this pattern is the hazard function—the probability of a price change as a function of a price’s

age. Because prices that just changed are likely to change again, the pattern maps into decreasing hazard

functions at young ages—as illustrated on Figure 4 for the calibration of Table 1.20
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Figure 4: Hazard Function
Note: The figure plots the hazard function induced by the model for the calibration in Table 1.

In contrast, menu-cost models have difficulty accommodating a decreasing hazard function. Intuitively,

the logic of a menu-cost model goes exactly against clusters of price changes: when a firm resets its price, it

resets it in the middle of the inaction region, in order to minimize the probability of having to reset it again
20Ilut et al. (2016)’s model of perceived kinked demand curves through ambiguity-aversion and non-parametric learning

generates decreasing hazards too, but through a different mechanism. In their model, the longer a firm has charged a price,
the more the firm knows about its demand curve at this price, and the more fearsome it is to venture away from it. Baley and
Blanco (2019) generate decreasing hazards in a menu-cost model through learning too (but no ambiguity-aversion): prices that
change at a moment of high uncertainty are quickly corrected as the firm learns the true state.
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soon—and pay the menu-cost again. This translates into increasing hazard functions: the older a price,

the more likely it is to be away from its optimal target, and thus to be reset. The intuition needs some

qualification: Transitory cost-shocks make quickly-reversed price changes worthwhile and flatten the hazard

function. But to get a menu-cost model to produce decreasing hazard functions requires unrealistically large

idiosyncratic shocks, as Nakamura and Steinsson (2008) find.21

Depending on how they control for survivor bias, estimated hazard functions vary from decreasing to flat,

but with no evidence of increasing hazards. Using the CPI data, Nakamura and Steinsson (2008) find them

to be decreasing, while Klenow and Kryvstov (2008) find them to be flat. Campbell and Eden (2014) and

Vavra (2010) find them to be decreasing in weekly scanner data. Using daily scraped data, Cavallo (2018)

find that the probability of another price change is higher two weeks after a price change than one week after

it, but decreases from then on.

3.3 The More Customers Know, the More Flexible Prices Are

A main insight from the microdata literature is the tremendous heterogeneity in price rigidity across product

categories. The kinked-demand theory predicts a new determinant of the rigidity of a good’s price. Since

the width of firms’ inaction region in the pricing function (23) increases with the fraction of uninformed

customers λ, prices should be more flexible in markets where customers are better informed on competitors’

prices. The prediction can be tested by identifying markets in which customers are better able, or more

willing, to compare prices. A first suggestive case is durable goods. Klenow and Malin (2011) point to the

fact that durable goods have more flexible prices—once fresh food and energy are excluded. If customers

make more thorough research on the goods they are going to keep longer, the kinked-demand theory provides

an explanation.

Online shopping provides a more direct test. Because it is in principle easier to compare prices across the

websites of different online retailers than by walking between brick-and-mortar stores, online prices should

be more flexible than offline prices. In recent studies on the flexibility of online prices, Gorodnichenko and

Talavera (2017) and Gorodnichenko et al. (2018) find that the frequency of (regular) price changes on a

price-comparison website is indeed three to seven times higher than the one reported for offline prices in

Nakamura and Steinsson (2008).22

There is a caveat in interpreting such evidence as support for the kinked-demand theory: online markets

can also be seen as markets where price-setters face lower menu costs—at least if one interprets menu costs

in a literal sense. The results of Cavallo (2017) suggest that lower menu costs do not account for the greater
21An assumption that menu costs are linear in the size of the price change instead of fixed, and different for price increases

and price decreases, would map into the case of instantaneous control (see e.g. Stokey, 2008, , chapter 11), and create decreasing
hazards. The assumption of different menu costs for price increases and price decreases, while natural in models of irreversible
investments, is harder to justify for price menu costs however.

22Gorodnichenko and Talavera (2017) use scraped data while Gorodnichenko et al. (2018) use a data set directly provided by
the online platform. Gorodnichenko, Sheremirov, and Talavera also find that goods that receive more clicks have more flexible
prices, which the authors suggest “points to a greater flexibility for price quotes that matter to consumers”. If more clicks
means more research and thus more awareness of all sellers’ prices, the fact fits with the kinked-demand theory.
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price flexibility. Cavallo finds that the prices charged on the websites of 56 retailers in 10 countries to be

about as flexible as the prices charged in their physical stores. As Cavallo writes, the difference with the

results of Gorodnichenko and coauthors “is likely caused by their focus on retailers that participate in price-

comparison websites. [Such] retailers face a uniquely competitive environment that can significantly affect

their pricing behaviors.” Menu costs are likely to be the same whether or not online retailers participate

in price-comparison websites. But by the very purpose of price-comparison websites, retailers on price-

comparison websites are likely to be facing more informed customers. The fact that it is prices on price-

comparison websites, not simply online prices, that are more flexible fits with the kinked-demand theory.

4 Macroeconomic Implications

Does the kinked-demand theory differ from other theories at the macro level? I derive the Phillips curve of

the kinked-demand theory and stress three of its implications. First, the kinked-demand Phillips curve is

strongly convex. Second, the kinked-demand Phillips curve is non-vertical in the long run, as it captures a

part of the output/inflation trade-off that is not shifted by inflation expectations. Third, monetary shocks

have a long-lasting impact on output, despite being a model of state-dependent pricing.

4.1 The Kinked-Demand Phillips Curve and its Convexity

Online appendix 4 derives the Phillips curve of the kinked-demand theory.

Proposition 4 (The Kinked-Demand Phillips Curve) The Phillips Curve of the adaptive rational-

expectations equilibrium is:

Π1−θ
t =

∫ (
q

(
Ct
Ai,t

Πt
Pt−1

Pt−1,i

))1−θ (
Pt−1,i

Pt−1

)1−θ
dH(At,i, Pt−1,i/Pt−1). (26)

Two shifters affect the Phillips curve relationship between inflation Πt and output Ct: the distribution of

the sectoral technology shocks (Ai,t)i, and the past distribution of prices (Pt−1,i/Pt−1)i. The dotted line on

Figure 5 plots this short-run Phillips curve when both distributions are at their steady-state values, for the

calibration in Table 1.23

One striking feature of the kinked-demand Phillips curve is its convexity, which is interestingly reminiscent

of the convexity Lindé and Trabandt (2019) find for the Phillips curve of a model with quasi-kinked demand

curves and Calvo price and wage rigidity.24 The kinked-demand Phillips curve combines a rather flat Phillips
23The calibration is monthly but the short-run Phillips curve on Figure 5 considers the inflation rate and average output over

the entire year—not just month—to come. I fix the inflation rate to take the same value in each of the 12 months, and solve for
the corresponding output each month. Fixing output to take the same value every month and taking the cumulative inflation
rate over the 12 months yields almost exactly the same result.

24While non-linearities are not often studied in menu-cost models, the menu-cost model of Caplin and Leahy (1991, 1997)
suggests that menu-costs models can generate convex Phillips curve as well. Ball et al. (1988) find non-linearities in a model of
time-dependent pricing where firms set prices for a deterministic, but endogenously chosen, amount of time. Akerlof et al. (2000)
generate non-linearities in the Phillips curve with near-rational agents who only care incorporate inflation in their decisions if
it crosses a threshold of salience.
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curve at moderate rates of inflation with a virtually vertical one under hyperinflation (and hyperdeflation).

When inflation is 0%, a one-percent increase in output corresponds to an increase in inflation of 0.3 points.

Yet when inflation (deflation) reaches higher levels, the strong convexity (concavity) restricts output to lie

in-between its lower and upper bounds defined in proposition 2.
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Figure 5: The Kinked-Demand Phillips Curve
Note: The figure plots the short-run and long-run Phillips curves of the kinked-demand theory. The short-run Phillips curve
is plotted from steady-state for the calibration in Table 1. The inflation rate and average output are taken over a year. The
long-run Phillips curve is plotted for the same calibration of Table 1, except µ is now the steady-state inflation rate on the
y-axis. The cross corresponds to the µ = 2% steady-state. The vertical lines are the bounds on output derived in proposition
2.

The strong convexity is a consequence of the pricing function (23). Slightly higher nominal wages do not

trigger many price increases, as in most sectors firms do not reach the upper end of their inaction regions.

Inflation increases little and so output increases much. But for larger increases in nominal wages most firms

are pushed to the end of their inaction regions and pass on costs to prices without producing more.

The convexity of the Phillips curve can account for its flattening since the 1980s, as documented by

Atkeson and Ohanian (2001). The convex kinked-demand Phillips curve sees it simply as the consequence of

falling from the double-digit inflation levels of the 1970s. A related puzzle is the missing disinflation observed

during the Great Recession: although output decreased sharply in 2008-2009, inflation did not decrease as

much as the existing estimates of the slope of the Phillips curve would have suggested. As Ball and Mazumder
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(2011) argue, this can be explained by the convexity of the Phillips curve. In the kinked-demand theory, not

only is the Phillips curve flatter at 2% inflation than at 10%: it becomes even flatter around zero inflation.

4.2 Long-run Monetary Non-Neutrality

A feature of the Kinked-Demand Phillips curve (26) is that it does not contain expectations shifters. It

does not contain past expectations of present inflation because firms set prices with full and not outdated

information. It does not contain present expectations of future inflation because firms can always reset their

prices tomorrow if new conditions call for it. The complete absence of inflation expectations is unappealing

as a stand-alone description of inflation dynamics. But inflation expectations are completely absent only

because the Phillips curve (26) is derived under the assumption that kinked demand curves are the only

source of nominal rigidities. In reality, other sources of nominal rigidities are likely to co-exist alongside

kinked demands, and to make inflation expectations reenter the Phillips curve. Online appendix 5 considers

such a hybrid model where prices are sticky because of kinked demands, and wages are sticky because

of imperfect information. It shows that inflation expectations re-enter the Phillips curve. Yet inflation

expectations reenter with a coefficient less than one: the Phillips curve remains not fully accelerationist.

Because it is not fully accelerationist, the kinked-demand Phillips curve predicts a long-run trade-off be-

tween output and inflation.25 Figure 5 plots the long-run Phillips curve of the present kinked-demand theory:

the relationship between steady-state output and the steady-state inflation rate µ. It is virtually identical

to the short-run Phillips curve.26 In the hybrid model of online appendix 5 with inflation expectations, the

short-term and long-run Phillips curves differ more, but the long-run Phillips curve remains non-vertical.

The long-run trade-off is however limited by the strong convexity of the Phillips curve. In the kinked-

demand theory, it is not that the Phillips curve is flat in the short-run and vertical in the long-run. Instead,

it is flat at low levels of inflation, and vertical at high levels. A higher inflation target increases output

persistently because it persistently affects the position of firms within their inaction regions, defined in

lemma 1. The upper panel of Figure 6 plots the cross-sectional distribution of the individual state Xi’s

within the inaction region, for annual inflation rates of −2% to 2%. Higher inflation shifts the distribution

of the Xi’s to the right. As a consequence, the distribution of markups shifts to the left, as shown in the

bottom panel. As markups decrease, output increases.

Recent empirical evidence on the existence of a long-run trade-off is inconclusive. Benati (2015) cannot

reject the hypothesis of a vertical long-run Phillips curve using various structural VAR identifications. As

Benati stresses however, a primary take-away from the data is the substantial uncertainty surrounding the

estimates. At bottom the problem is that there is little information in the existing data to estimate the slope
25While the long-run Phillips curve is exactly vertical in models of producers’ inattention, it not always is in models of

time-dependent pricing or menu-cost models. The New-Keynesian Phillips Curve πt = κxt + βEt(πt+1) becomes in the long
run π = 1/(1− β)x, which is not exactly vertical but very close to it.

26Indexation on the inflation target of firms’ initial guess in the equilibrium-selection criterion would recover a non-vertical
long-run Phillips curve. Note however that the pricing function without indexation (23) already has firms tracking nominal
costs almost continuously when inflation is high (when nominal wage growth is high), already capturing a shift to indexation
in a high-inflation environment.
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Figure 6: Steady-state Distributions of the State Variable
Note: The figure plots the steady-state distributions of the state variable Xi (top panel) and of Pi/W (bottom panel) across
sectors, for the calibration in Table 1 but different values of nominal spending growth µ. The bottom panel plots the distri-
bution of Pi/W instead of the distribution of markups Pi/WAi because the two masses in M(α + θ) and M(α(1 − λ) + θ)
in the distribution of markups makes it hard to visualize. On the upper panel, the vertical lines are the limits of the inaction
region.

of the long-run Phillips curve, both because of the generic difficulty in estimating the long-run, and because

of the need to rely only on the permanent variations in inflation.

The long-run trade-off that arises in the kinked-demand theory bears resemblance with the long-run

trade-off that arises in models with downward nominal wage rigidity (Tobin, 1972; Akerlof et al., 1996;

Benigno and Ricci, 2011; Dupraz et al., 2019). When nominal wages have difficulty adjusting downward,

positive inflation can increase output by eroding real wages. Here prices, not wages, are sticky. But inflation

acts similarly by adjusting relative prices in a way they would not in the absence of inflation: it greases the

wheels of the goods market. While downward nominal rigidity is usually argued to come from psychological

barriers to wage cuts, here it comes instead from a coordination failure. Inflation solves the coordination

problem by making the adjustment for everyone at once.

If there exists a long-run trade-off between inflation and output, should monetary policy exploit it by

targeting a higher inflation target? 27 All things equal, a new benefit of higher inflation would be expected
27I restrain from pinning down an optimal target because the model does not capture well the costs of inflation. The only

one it incorporates is the welfare loss stemming from possibly more dispersed relative prices, as is typical in studies of optimal
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to increase the optimal inflation target. Yet, the strong convexity of the long-run Phillips curve implies that

most of the benefits of a higher inflation target are achieved with reasonably low inflation rates. In the

calibration of Table 1, an inflation target of 5% already closes 75% of the gap between output at 0% inflation

and the upper bound on output. Therefore, taking into account the kinked-demand benefits of higher

inflation is unlikely to justify an inflation target much higher than the recent 4% proposal by Blanchard

et al. (2010) and Ball (2013) based on liquidity-trap concerns.

4.3 Dynamics of Monetary Shocks

To assess the extent of monetary non-neutrality in the kinked-demand theory and compare it to alterna-

tives theories of price rigidity I consider the response of the economy to a monetary policy shock. The

effect of monetary policy shocks is usually found to vary greatly between time-dependent pricing models

(such as Calvo price-setting) and state-dependent pricing models (such as menu costs). Time-dependent

pricing fixes the fraction of firms that adjust their prices and make the selection of firms that adjust ran-

dom. State-dependent pricing endogenizes both the fraction and the selection of adjusting firms. When

these characteristics are endogenized through a menu-cost model, the real effect of monetary shocks can be

dramatically reduced (Caplin and Spulber, 1987; Golosov and Lucas, 2007).

State-dependent pricing is often used as a synonym for menu-cost models. Yet the kinked demand

curve theory is a model of state-dependent pricing too. I show that the kinked-demand theory predicts

much longer-lived real effects of monetary shocks than in the benchmark menu-cost model of Golosov and

Lucas (2007). To be sure, the model of Golosov and Lucas is only a particular version of the menu-cost

framework. In particular, it considers a case with no strategic complementarity in price-setting. Subsequent

literature—for instance Gertler and Leahy (2008) and Nakamura and Steinsson (2010)—has shown that

strategic complementarities amplify the real effect of monetary shocks in menu-cost models just as it does

in models of time-dependent pricing. But the version of the kinked-demand model I consider in this paper

shares the same property as Golosov and Lucas’s model: insofar as strategic complementarities are measured

by the slope of the notional short-run aggregate supply (SRAS), there is none. Golosov and Lucas’s model

is thus the appropriate benchmark.

To evaluate the extent of short-run monetary non-neutrality, I run the same experiment as Golosov and

Lucas. Starting at the steady-state, I simulate a one-time 1% increase in nominal spending and look at

the response of output. The effect on output is much more persistent than in Golosov and Lucas (2007)’s

menu-cost model. There, all effects of the monetary shock disappear in about half-a-quarter; here, the effect

of the shock is still about 40% of its initial impact after a year, and 20 % after two. The persistence of the

shock is much more in line with the persistence predicted by a Calvo model. Online appendix 6 gives the

full impulse-response function of output superimposed with the response in the Calvo model.

monetary policy. Yet, in the model higher inflation does not increase relative price dispersion. In addition, the model does not
capture other benefits of inflation, such as greasing the wheels of the labor market and creating a buffer away from the liquidity
trap.
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What accounts for the difference between the kinked-demand theory and a menu-cost model? In both

models, the firms that are triggered to increase their prices following a positive monetary shock are the

ones that are at the upper end of their inaction region. What differs is the relation between the size of

cost-changes and the size of price-changes. In a menu-cost model, a firm makes a large price-adjustment

regardless of the size of the cost-shock. As a result, in response to a monetary policy shock, the firms that

increase their prices increase them enough to compensate for the firms that do not adjust. In contrast, in

the kinked-demand theory the change in price is at most the size of the change in cost. As a result, no

price-adjusting firm compensates for non adjusting ones.28 Over time all prices do adjust. But since no one

ever overadjusts, the price level adjusts slowly, leaving output durably high.

The example of the kinked-demand theory shows that what is true for menu-cost models does not need

to be true of all models of state-dependent pricing. Deriving the inaction region from the cost of changing

prices, as menu-cost models do, is not innocuous. Just as models of time-dependent pricing constrain the

frequency of price changes to be little dependent on the economic environment, the assumption in menu-cost

models of a cost of adjusting prices constrains the size of a price change to be little dependent on the size of

the cost shock.

5 Conclusion

When it comes to sticky prices, economists and practitioners tend to disagree. Practitioners perceive price-

rigidity as the optimal response to the demand curves they face. We economists rely on models where

demand curves predict flexible desired prices, and assimilate price-rigidity to firms’ inability to track them.

In this paper, I have argued that theory does not need to contradict the perception of practitioners. I

have shown that the oldest of customer-side theories of price rigidity—the kinked demand-curve theory—is

as consistent with optimizing behavior, equilibrium, and rational expectations, as firm-side theories are. I

have pointed at ways by which deciding between the theories can be moved from price-setters’ surveys to

microdata empirical studies. And I have shown that the question matters: the kinked-demand theory has

implications for monetary policy that substantially differ from the ones of firm-side models.

I conclude by pointing at a last implication of the kinked-demand theory that the paper has not addressed.

The key assumption that gives the kinked-demand curve in this paper is that not all consumers know about all

prices in a market. Although information is endogenous in the model—uninformed customers decide whether

to move to competitors and learn their prices—the fraction of uninformed customers is exogenous. It can be

endogenized: by considering firms’ decision to inform customers, the kinked-demand theory naturally lends

itself to a theory of advertising at business-cycle frequency.

28Adding small menu-cost frictions on top of kink-demand sources of price rigidity would make it optimal for firms to
overadjust prices slightly. But the over-adjustment of price would be less than in a model with only menu costs as a source of
price rigidity, in which menu costs would have to be higher.

27



A Proof of the Existence of the Equilibrium under Full Informa-

tion

To complete the proof that all firms charging Pi = M(α + θ)W/Ai is indeed an equilibrium, I need to

check that when all firms charge Pi, firm k’s profits have a global—not just local—optimum at P k = Pi.

With a fully unrestricted distribution little restricts firm k’s demand curve, and thus nothing prevents k’s

profit function to be multi-modal. To avoid this peripheral issue and have the local optimality conditions

be global, I consider the case of a Pareto distribution for F , F (p) = 1 − p−α, where the single parameter

α > 0 is the elasticity of the resulting market-share function at p = 1. (This is equivalent to an exponential

distribution for the switching costs γji ). The assumption of a Pareto distribution makes the market-share

function constant-elastic over p ≥ 1, and is thus the analog for the extensive margin of demand of the

assumption of a CES aggregator for the intensive margin of demand.

Under the assumption of a Pareto distribution for F , for P k ≥ Pi firm k faces a constant-elastic demand

curve with elasticity α + θ, and it is easy to check that the derivative of profits is negative over P k > Pi.

The more involved verification is to check that profits are increasing over P k < Pi. Equivalently, using the

relative price p = P k/Pi and denoting c = W/AiPi = 1
M(α+θ) , I need to check that:

(p− c) (2− pα)p−θ (27)

is increasing over p < 1. The derivative of (27) has the sign of:

G(p) = (2− pα) +
(

1− c

p

)
(−αpα − θ(2− pα)). (28)

Both term are strictly positive for p < c, but the second term is negative for p > c. In this case however,

since 1− c
p < 1− c = 1

α+θ :

G(p) > (2− pα) + 1
α+ θ

(−αpα − θ(2− pα)) = 2(1− pα) α

α+ θ
> 0, (29)

which ends the proof.

B Proof of the Existence of the Equilibrium under Asymmetric

Information

The proof is the same as the one under full information of the previous appendix. For P k ≥ Pi firm k, faces

a constant-elastic demand curve with elasticity α+ θ, and the derivative of profits is negative over P k > Pi.

To show profits are increasing for P k < Pi, it is equivalent to show, denoting p = P k/Pi and c = W/AiPi,
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that:

(p− c) [λ+ (1− λ)(2− pα)]p−θ (30)

is increasing over p < 1. The derivative of (30) has the sign of:

G(p) =
(

2− λ− (1− λ)pα
)

+
(

1− c

p

)(
− α(1− λ)pα − θ

[
2− λ− (1− λ)pα

])
. (31)

Both term are strictly positive for p < c, but the second term is negative for p > c. In this case however,

since 1− c
p < 1− c ≤ 1− 1

M((1−λ)α+θ) = 1
(1−λ)α+θ :

G(p) >
(

2− λ− (1− λ)pα
)

+ 1
(1− λ)α+ θ

(
− α(1− λ)pα − θ

[
2− λ− (1− λ)pα

])
= (2− λ)(1− pα) α(1− λ)

α(1− λ) + θ
> 0,

(32)

which ends the proof.

Note that since the profit function is strictly single-peaked, the firm ahs a single best-response to any

given market price firms, not a plateau of best-response prices. This contrast the nature of equilibrium

multiplicity in the present model to the multiplicity in the search model of Head et al. (2012), where firms

are indifferent between a continuum of prices: the continuum of prices played in equilibrium.

C Characterization of the Adaptive Rational-Expectations Equi-

librium

First, I derive firm k’s best-response to any market price Pi it expects. (This in effect extends the problem

treated in section 3, where Pi was restricted to be an equilibrium price; now it can be any price.) Firm

k still maximizes present profits πk =
(
P k − W

Ai

)
Dk(P k). There are three cases. First, if the optimal

response P k is greater than Pi, firm k faces a demand curve with constant elasticity α+ θ around P k, and

sets P k = M(α + θ)WAi . This occurs when Pi ≤ M(α + θ)WAi . Second is the case P k = Pi, treated in

section 3. As seen there, this occurs when Pi ∈ [M(θ + α)W/Ai,M(θ + α(1 − λ))W/Ai], then firm k sets

P k = Pi. Finally, if P k is less than Pi, profits are differentiable at P k and the optimal P k is determined by

the first-order condition again. It solves:

−
(

1− W

AiP k

)[
θ

(
(1− λ)

(
2−

(
P k

Pi

)α)
+ λ

)
+ α(1− λ)

(
P k

Pi

)α]
+ (1− λ)

(
2−

(
P k

Pi

)α)
+ λ = 0.

(33)

which implicitly defines the best-response P k as a function of Pi. The function is only implicit, but the

contrapositive of the two previous cases guarantees that this last case occurs when Pi ≥M(θ+α(1−λ))W/Ai,
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completing the partition of mutually exclusive cases. Taken together, the three cases define, for any given

value of W/Ai, the best-response price P k to any price Pi. It is illustrated in Figure 7.

P
i

P
k

M( + ) W/A
i

M( (1- )+ ) W/A
i

45° line
Best-response

Figure 7: Best-Response Function
Note: The figure plots the best-response price Pk of firm k to a market-price Pi. Calibration: α = 6, θ = 1, and λ = 1/2.

This best-response function defines the sequence (Ps)s≥0 of mental iterations, starting from the initial

value P0 = P−1,i, the market price in the past period. Consider now the price to which the iterative

process converges. Again, distinguish three cases. If P0 = P−1,i ≤ M(α + θ)WAi—the case when the

past price is too low for equilibrium—firms set Pk = M(α + θ)WAi in the first round of the iteration,

which is an equilibrium price: the process stops at round 2 with Pi = M(α + θ)WAi : a price increase. If

P0 = P−1,i ∈ [M(θ + α)W/Ai,M(θ + α(1− λ))W/Ai]—the case when the past price is still consistent with

equilibrium—firms set P k = P−1,i in the first round of iteration: the process stops at round 1 and firms

keep their prices fixed Pi = P−1,i. Finally, if P−1,i ≥ M(θ + α(1 − λ))W/Ai—the case when the past

price is too low for equilibrium—then the process defines a strictly decreasing sequence that remains within

[M(θ+α(1− λ))W/Ai,+∞). By the monotone convergence theorem, the iterative process converges (in an

infinity of rounds) to the unique possible fixed point Pi =M(θ + α(1− λ))W/Ai: a price decrease.
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