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1. INTRODUCTION

There are two main effects of expected inflation on the demand for money by individuals.

First, when inflation increases agents tend to carry less money. Inflation acts as a tax on cash

transactions and when inflation increases agents tend to shift their consumption patterns away

from cash-intensive activities. This effect has been thoroughly studied in the literature and

it is the basic force that determines the welfare effects of expected inflation in the canonical

cash-in-advance model (see for example Cooley and Hansen, 1989).

The second effect of inflation on money demand is more subtle. When inflation increases agents

try to reduce the average time they carry a given amount of money necessary for a transaction.

In the words of Irving Fisher “when depreciation is anticipated, there is a tendency among owners

of money to spend it speedily” (Humphrey, 1993). In this paper I use a modern search-based

model of monetary exchange (Lagos and Wright, 2005) to formally study this second effect of

anticipated inflation.

Recently, a powerful modeling device has become common in the monetary economics litera-

ture: A growing number of articles assume that agents have the ability (at no cost) of rebalancing

their asset portfolios at the end of every monetary-trade interaction. Combined with quasilinear

preferences, this assumption results in a tractable simplification of the distribution of money

holdings and its dynamics. However, not everything that results from these assumptions is a

gain. Counter to the intuition held by Fisher and many others, in such a model increases in

inflation do not increase the willingness to trade of agents holding money. This result was high-

lighted, for example, by Lagos and Rocheteau (2005) who showed that in the canonical model

with search intensity when inflation increases agents tend to reduce their effort to engage in

(monetary) transactions.

I argue below that the result in Lagos and Rocheteau (2005) is an artificial consequence of

the timing of rebalancing implied by their setup. I consequently change the environment to

reduce the frequency of rebalancing in a way that makes it more in line with a situation where

rebalancing would be costly.1 Then I show that in such a setup increases in anticipated inflation

1Lagos and Rocheteau take a different route in the second part of their paper. They change the pricing

mechanism to competitive price posting. They then find that for low inflation rates an increase in inflation raises
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tend to make agents more willing to trade in their money holdings, hence increasing their search-

for-trades intensity. I also show that a similar logic results in agents being more willing to buy

low quality goods when inflation is high.2

This paper is related to three strands of the monetary theory literature. First, the paper

attempts to contribute to our understanding of the forces at work in those search-based models

of monetary exchange and inflation which follow the seminal contribution by Lagos and Wright

(2005).3 Second, the paper can be viewed as an intermediate step in establishing a connection

between the Lagos-Wright literature and the modern inventory-theoretic models of the demand

for money (see for example Jovanovic (1982), Alvarez and Atkeson (1997), and Chiu, 2005).

Finally, the paper is closely related to the literature that focuses on production and trading

inefficiencies originated in the interaction between inflation and search frictions (see for example

Tommasi (1999), Peterson and Shi (2004), and Head and Kumar, 2005).

The rest of the article is organized as follows. The next section describes the model. Section

3 studies the effect of inflation on buyers search intensity. Section 4 deals with the effect of

inflation on the pattern of trade between high- and low-quality goods. The last section provides

some concluding remarks.

2. THE MODEL

The model is a modified version of that in Lagos and Rocheteau (2005). Time is discrete.

There are two groups of agents: buyers and sellers. All agents are infinitely lived and discount

the future according to the discount factor β ∈ (0, 1). There is a measure one of buyers and a
measure one of sellers in the economy.

buyers’ search intensities. It seems still somewhat unattractive that in their model at high levels of inflation, for

which the Fisher intuition would seemed to be most relevant, search intensity is decreasing in inflation.
2Peterson and Shi (2004) present a related search model of money with a continuum of qualities of goods and

show that when inflation increases agents switch consumption towards the low quality goods. Their result hinges

on the induced relative price dispersion originated in the interaction between the heterogeneous quality of goods

and search frictions. They also study the determination of endogenous search intensity. However, all their results

are different in nature from the ones presented here since, in their model, effective rebalancing of money holdings

takes place at the end of every period.
3Precursors of this paper in the early money search literature are the papers by Li (1995, 1997).
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Each period is divided into two subperiods. In the first subperiod, a subset of agents interact in

a decentralized market where buyers get randomly matched with sellers and trade anonymously.

When a buyer and a seller decide to trade, the buyer makes a take-it-or-leave-it offer to the seller.

There are two types of goods being traded in the decentralized market: A high quality good (H)

and a low quality good (L). The high quality good, when consumed, provides at least as much

utility to the buyers as the low quality good but it is equally costly to produce. Let εiu(q) be

the utility for the buyer consuming q units of good i with i = H,L, where εi take the value εH

if the good is high quality and εL if it is low quality. Accordingly, we have that εH ≥ εL. The

seller’s cost of production is given by c(q) where q is the quantity produced. A proportion σ of

the sellers produce high quality goods and the rest produces low quality good.

Buyers choose a level of search intensity in the decentralized market that influences their

likelihood of being matched with sellers. Let ej be the level of search intensity chosen by buyer

j and e the average search intensity in the economy. Increasing search intensity comes at a cost

and we denote by v(e) the utility cost of choosing search intensity e. Assume v0(e) ≥ 0 and

v00(e) ≥ 0.
Matching in the decentralized market takes place according to the matching function ζ(eµb, µs),

where µb is the measure of buyers in the decentralized market and µs the measure of sellers.

Assume that ζ(0, µs) = ζ(eµb, 0) = 0 and ζ(eµb, µs) ≤ min{µb, µs} for all e ≥ 0. The probability
for a buyer of being matched to a seller when choosing search intensity ej is given by αbj =

min{ejζ(eµb, µs)/eµb, 1} and the probability for a seller of being matched to a buyer is given by
αs = ζ(eµb, µs)/µs. Assume that ζ(eµb, 1) = αeµb for αe ≤ 1 and µb otherwise. This matching
function rules out search externalities among buyers and simplifies matters significantly.

In the second subperiod, also a subset of agents interact in a centralized market and produce

and consume a “general” good. Let U(X) be the utility from consuming a quantity X of the

general good. These goods can be produced one-to-one with labor, from which agents experience

linear disutility.

The main modification of the environment relative to that in Lagos and Rocheteau (2005) is in

the ability of buyers to access the centralized market. Assume that buyers enter the centralized
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Figure 1

market every other period.4 In particular, assume that half of the buyers visit the centralized

market on odd periods and the other half on even periods. Also assume that, in between visits

to the centralized market, agents can trade only once in the decentralized market, and that

consumption of the goods traded in the decentralized market takes place right before the agent

goes back to the centralized market.5 Figure 1 illustrates this new timing. After a buyer exits

the centralized market (node S in the figure), in the first subperiod of the following period she

enters the decentralized market. If she gets matched with a seller and trades (node T), then she

is done trading, waits until the next period at which point she consumes the goods bought in the

decentralized market and goes back to the centralized market to rebalance her money holdings

(node C). However, if trade does not take place (node NT) then the buyer does not visit the

centralized market that period and goes back to the decentralized market in the following period

(node S0). After not visiting the centralized market for one period, the agent has access to the

centralized market regardless of whether she does or does not trade in the decentralized market.6

4Berentsen et. al. (2005) introduce a similar change in timing in the Lagos and Wright (2005) framework and

study the distributional effects of inflation.
5These assumptions are made for simplicity and to facilitate the comparison with the analysis in Lagos and

Rocheteau (2005). Later in the paper we discuss how relaxing these assumptions and allowing agents to trade

and consume twice between each visit to the centralized market would change the details but not the substance

of the results.
6A similar timing could arise endogenously from assuming a fixed cost of entering the centralized market.
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This scheme describes the trading itinerary of buyers in the economy. Sellers, on the other hand,

have access to both markets every period.

I maintain the standard technical assumptions on the functions u, c, and U . That is, they are

twice continuously differentiable, u(0) = c(0) = 0, u0 > 0, c0 > 0, u00 < 0, c00 ≥ 0, U 0 > 0, and
U 00 ≤ 0. Also, there exists q∗i ∈ (0,∞) such that εiu0(q∗i ) = c0(q∗i ) for i = H,L. As in Lagos and
Rocheteau (2005) assume that U(X∗) = X∗ with U 0(X∗) = 1.

Finally, in this environment there is also an intrinsically useless, perfectly divisible and storable

asset that will be called money. The stock of money in period t = 0, 1, ... is given byMt = γtM0 >

0 and γ ≥ β.

3. SEARCH INTENSITY

In this section we will concentrate our attention on the effects of inflation over the choice of

search intensity. To simplify the presentation assume that εH = εL = 1, that is, all goods are

of the same quality. As it is standard in these models the agent’s holdings of real balances is

the relevant monetary decision variable. Hence, define zt = φtmt as real balances, where φt is

the price of money in the centralized market in period t and mt is nominal money holdings. We

denote with πt+1 the inflation rate between periods t and t+ 1 and we have that

πt+1 =
φt
φt+1

− 1.

The objective next is to study steady state equilibria with constant inflation and establish how

the endogenous variables (and, in particular, the level of search intensity) depend on the level of

inflation.

3.1. Equilibrium

LetWt(z) be the value for a buyer of entering the centralized market with z units real balances

in the second subperiod of period t; and let V2,t(z) be the value for a buyer of entering the

decentralized market in period t after holding z units of real balances, and not trading at t− 1.7

Also, define as ekt, with k = 1, 2, the search intensity chosen by an agent that was last in the

centralized market k periods ago. Then, the value function at time t for a buyer that went to

7The subscript 2 is used to indicate that the agent has not visited the centralized market in the previous period.
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the centralized market in t− 1 is given by

V1t(zt) = max
e1t

V1t(zt, e1t),

where

V1t(zt, e1t) = αe1tβ

µ
u [qt(zt)] +Wt

∙
zt − zdt (zt)
1 + πt+1

¸¶
+ (1− αe1t)βV2,t+1(zt)− v(e1t)

and the functions qt(zt) and zdt (zt) are the quantity of the good traded in the decentralized

market and the amount paid for that quantity, respectively. We will study the determination of

these values below.

The value function Wt(zt) is given by

Wt(zt) = max
zt+1

{−ht + βV1t+1(zt+1)}

subject to

zt+1 = zt + ht − πt+1zt+1.

It is easy to see that Wt(z) = z +Wt(0). Then, the value function V2,t+1(zt) is given by

V2,t+1(zt) = max
e2,t+1

©
αe2,t+1

¡
u [qt+1(z2,t+1)]− zdt+1(z2,t+1)

¢
+ z2,t+1 +Wt+1 (0)− v(e2,t+1)

ª
where z2,t+1 = zt/(1 + πt+1).8

The sellers’ problem is simple. Sellers have no reason to carry money to the decentralized

market (see Lagos and Rocheteau, 2005) and they produce for the buyer as long as trading does

not reduce their welfare. The value function of a seller at the beginning of period t is given by

V st = αs (eµb)
£−c(qt) +W s

t (z
d
t )
¤
+ (1− αs (eµb))W

s
t (0),

where (qt, zdt ) is an acceptable take-it-or-leave-it offer of a buyer and W
s
t (z) is the value function

of entering the centralized market in period t with z units of real balances. It is easy to show

that W s(z) = z + βV st+1.

8To see why z2,t+1 = zt/(1 + πt+1) note that the buyer chose mt nominal money holdings in the centralized

market in period t−1. Then, in period t, the buyer does not get to trade and hence has no access to the centralized
market. She then starts period t+ 1 with mt nominal money holdings, or z2,t+1 = φt+1mt real balances, which

can be written as in the text.
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When a buyer in the decentralized market holding zt units of real balances meets a seller at

time t the terms of trade would depend on whether the buyer has visited the centralized market

the previous period or not. If she has, then she makes a take-it-or-leave-it offer (qt, zdt ) to the

seller that solves the following problem:

max
(qt,zdt )

u(qt)− zdt
1 + πt+1

subject to

−c(q) + zdt ≥ 0, zdt ≤ zt, qt ≥ 0.

Let q∗π be the quantity of goods that satisfies u0(q∗π) = c0(q∗π)/(1 + π). Then, the solution to this

problem is given by:

qt = q
∗
πt+1 and z

d
t = c(q

∗
πt+1) if c(q

∗
πt+1) < zt,

qt = c
−1(zt) and zdt = zt if c(q∗πt+1) ≥ zt.

If the buyer has not visited the centralized market in the previous period then the offer satisfies

the same conditions as above with value of π fixed at zero. That is:

qt = q∗ and zdt = c(q∗) if c(q∗) < z2,t,

qt = c
−1(z2,t) and zdt = z2,t if c(q∗) ≥ z2,t,

where q∗satisfies u0(q∗) = c0(q∗). This is the usual take-it-or-leave-it offer that arises in the Lagos

and Rocheteau (2005) framework.

Let us define S(z) ≡ u [q(z)]− zd(z). Then, we have:

V2,t+1(zt) = max
e2,t+1

{αe2,t+1S(z2,t+1) + z2,t+1 +Wt+1 (0)− v(e2,t+1)}

and the condition for optimality of e2,t+1 (assuming an interior solution) is:

αS(z2,t+1)− v0(e2,t+1) = 0.

For a given level of real balances, this condition is the same condition that determines the optimal

search intensity in Lagos and Rocheteau (2005). Since, in general, the surplus function S(z) is

increasing in z for the relevant range of values of z we have that the level of search intensity e2

will be increasing in z2,t+1, and therefore, since higher inflation results in lower equilibrium real

balances, the equilibrium search intensity e2 will be decreasing in inflation. This logic is just an
8



instance of the result in Lagos and Rocheteau (2005) (see the discussion below). For now, let us

call the solution of this equation for a given level of z2,t+1 as be2,t+1(z2,t+1) (to simplify notation,
when clear, we will just write be2,t+1).
Here, though, we want to concentrate in the direct effect of inflation on the choice of search

intensity e1; that is, on the decision over search intensity of an agent that, depending on her

trade experience, may or may not be holding the same cash balances at the beginning of the next

period. Let us then rewrite the function V1t(zt, e1t) as follows

V1t(zt, e1t) = αe1tβ
h
S(zt) +

πt+1
1+πt+1

zdt (zt)
i
+

(1− αe1t)β
h
αbe2,t+1S ³ zt

(1+πt+1)

´
− v (be2,t+1)i+ βWt+1

³
zt

1+πt+1

´
− v(e1t).

Then, for a given value of zt, the optimal value of e1t is the one that maximizes the function

V1t(zt, e1t) where, by the Envelope Theorem, we can take the value of be2,t+1 as given.
To obtain the optimal value of zt we substitute the expression for V1t(zt) in the expression for

the Wt−1(0) and solve the maximization problem involved. Similar considerations as in Lagos

and Wright (2005) show that the function V1t(zt, e1t) is concave in zt. Also, for low levels of

inflation the optimal level of real balances satisfy the inequality zt ≤ γc(q∗) < c(q∗γ).9

We will concentrate the attention on the set of steady state equilibria with constant inflation

rate. It is easy to see that in steady state 1+πt = γ for all t. Then, we consider the set of steady

state equilibria indexed by γ. We need to determine three key equilibrium variables to be able

to meaningfully describe a steady state. These variables are z(γ), e1(γ), and e2(γ).

Proposition 3.1. There exists a non-empty set of monetary economies for which the steady

state equilibrium search intensity e1(γ) is increasing in inflation.

Proof. The steady state equilibrium variables z(γ), e1(γ), and e2(γ) must solve the following

system of equations:

αS

µ
z

γ

¶
− v0(e2) = 0

9Note that if inflation is too high the inequality z ≤ γc(q∗) may not hold because even if the surplus function

S (z) is constant for z > γc(q∗), the agent may choose a higher value of z (one between γc(q∗) and c(q∗γ)) if it

produces extra surplus when used for trading in the first period after visiting the centralized market.
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αβ

∙
S(z)− αe2S

µ
z

γ

¶
+

µ
1− 1

γ

¶
z − v (e2)

¸
− v0(e1) = 0

αe1β

∙
dS(z)

dz
+ 1

¸
+ (1− αe1)

β

γ

∙
αe2

dS(z/γ)

d (z/γ)
+ 1

¸
− γ

β
= 0

This system, in general, is highly non-linear and hence difficult to characterize analytically. For

this reason, we use standard functional forms to compute solutions and then show that the effort

level e1(γ) may be increasing or decreasing in γ depending on parameter values.

Let the functional form for the utility function be u(q) = q1−η/ (1− η) with 0 < η < 1; also

assume that c(q) = q, v(e) = eϕ with ϕ > 1. We fix the values of ϕ, β, and α and compute e1

for different values of η and γ. Let ϕ = 2, β = 0.96 and α = 0.5. Then we have the following

results:

Table 1

η = 0.60 η = 0.65 η = 0.66 η = 0.69 η = 0.70 η = 0.72

e1(1.05) 0.24904 0.29045 0.29783 0.31696 0.32195 0.32883

e1(1.07) 0.24525 0.29009 0.29802 0.31872 0.32418 0.33195

e1(1.15) 0.22390 0.28358 0.29408 0.32175 0.32937 0.34124

e1(1.17) 0.21760 0.28106 0.29221 0.32171 0.32990 0.34288

Table 1 shows that for a given level of inflation search intensity tends to be increasing in inflation

for higher values of η. The threshold value of η above which search intensity is increasing in

inflation, in turn, depends on the level of inflation. When inflation is at around 5% the threshold

value of η is between 0.65 and 0.66 while when the inflation level is around 15% the threshold

value is between 0.69 and 0.70.10 ¥

This proposition stands in sharp contrast with the result in Proposition 1 of Lagos and Ro-

cheteau (2005), where they show that in their model the equilibrium level of search intensity

is always a decreasing function of inflation. The following discussion provides intuition for the

result and assesses its generality.

10This is because the equilibrium value of z is increasing in η and the search intensity tends to be increasing in

inflation when z is larger (because this implies a large “tax base” for the inflation tax). Similarly, when inflation

is high, the equilibrium value of z is low and the search intensity is increasing for a smaller set of values of η.
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3.2. Discussion

First, let us briefly review the result in Lagos and Rocheteau (2005). Since they assume that

the buyer visits the centralized market every period, for interior solutions of the agent’s problem,

the steady state values of z and e1 solve the following system of equations:

F1(e1, z) ≡ αS(z)− v0(e1) = 0,

and

F2(e1, z; γ) ≡ αe1
dS(z)

dz
+ 1− γ

β
= 0.

Figure 3 plots this system of equations in the (e1, z)-plane. The system defines two implicit

functions z(γ) and e1(γ), and Lagos and Rocheteau show that these two functions are both

decreasing in γ. In other words, they show that higher steady state inflation is associated with

lower equilibrium per capita real balances and lower search intensity (from point A to point B in

the figure). The logic behind this result is simple. For higher levels of inflation the buyers have

lower incentives to carry money to the next period. As a result, equilibrium consumption in a

match is lower. Since the net benefit of consuming S(z) is increasing in z (at the equilibrium

point), higher inflation implies a lower net benefit of trading. The marginal benefit of increasing

search intensity is given by αS(z) and hence, higher inflation levels are associated with lower

marginal benefits of searching, which in turn results in lower equilibrium levels of search. It is

worth observing here that a very similar logic explains the behavior of e2 in the model in this

paper.

The result in Lagos and Rocheteau (2005) is more general than it may appear. In fact,

modifying a standard cash-in-advance model to introduce a choice of trade effort delivers the

same conclusion: higher steady state inflation results in lower trading effort (see Appendix A for

details). In the standard cash-in-advance model the inflation tax applies to money holdings at the

beginning of the period, and it does not depend on whether the agents spend or not their money

during the period. Changing the timing so that agents can use for transactions the cash obtained

in the current period (but have to hold any money not spent until next period) will change the
11



result.11 It is interesting to note, however, that in the Lagos and Wright (2005) framework the

same change in timing does not revert the Lagos and Rocheteau (2005) result. This is the case

because the buyers have all the bargaining power and when the sellers find themselves holding

cash in an inflationary environment, all the inflation costs associated with it are passed to the

buyers during price negotiation. In the end, the buyer bears the entire inflation tax and cannot

avoid it by searching more.12

Figure 3: Lagos and Rocheteau (2005)

Let us now go back to the model in this paper and explain why e1(γ) can be increasing. Since

the logic behind the behavior of e2 has already been studied in Lagos and Rocheteau (2005), to

simplify the presentation in what follows we assume that buyers cannot choose the value of e2.

To minimize notation assume that the probability of getting matched after not being matched

the previous period is α2 and that there is no utility cost associated with the fixed effort e2.

11McCallum and Goodfriend (1987) set up a model where time devoted to transactions and money are substi-

tutes (see also the discussion in Lucas, 2000). For a given level of consumption, by holding more money the agent

can reduce the required amount of time devoted to transaction. Higher inflation will increase transaction time

in such a model. The result, though, hinges on a reduce-form transactions function, which may be regarded as

somewhat arbitrary.
12This is yet another instance where explicitly modeling transactions as in Lagos and Wright (2005) implies a

different result from that in the reduce-form cash-in-advance model.
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The equilibrium conditions are then:

αβ

∙
S(z)− α2S

µ
z

γ

¶
+

µ
1− 1

γ

¶
z

¸
− v0(e1) = 0,

and

αe1β

µ
dS(z)

dz
+ 1

¶
+ (1− αe1)

β

γ

µ
α2
dS(z/γ)

d(z/γ)
+ 1

¶
− γ

β
= 0.

For the subject of this paper, the key term in the system of first order condition is [1− (1/γ)]z
in the first equation.13 Note that when inflation increases (that is, when γ increases) this term

increases, in turn increasing the marginal benefit of searching more intensively.

Figure 4: New Timing - Effort Increasing in Inflation

To see the way this direct incentive to search due to inflation works, consider the extreme case

where α2 ≈ 0. Clearly, by continuity, the ideas also apply to the more general case. The first
order conditions then reduce to

αβ

∙
S(z) +

µ
1− 1

γ

¶
z

¸
− v0(e1) = 0, (1)

and

αe1
dS(z)

dz
+

∙
αe1 + (1− αe1)

1

γ

¸
− γ

β2
= 0. (2)

13For high values of η the implicit function e1(z) defined by the first expression may be decreasing in the

relevant range. In such case the equilibrium e1 is always an increasing function of inflation γ (see Figure 3).
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Figure 4 plots this system of equations in the (e1, z)-plane. First note that, as in most monetary

models, a higher level of inflation reduces the incentives of agents to use money. This effect is

represented by the second term of equation (2) and was (partially) present in Lagos and Rocheteau

(2005). (Here, the effect is amplified by the fact that sometimes agents will hold their money

balances for two periods.) But then, if the term [1− (1/γ)]z were not in equation (1) the forces
studied in Lagos and Rocheteau (2005) would make the equilibrium level of search intensity

decreasing on the level of inflation. However, in the model in this paper a higher search intensity

e1 decreases the agents’ probability of holding money for two periods, and in this way, allows

them to partially avoid the inflation tax. This extra benefit of searching brings about the inflation

term in equation (1) and opens the possibility that the equilibrium level of e1 be higher when

inflation is higher (from point A to point C in the figure).

4. QUALITY OF GOODS

In this section we will concentrate on the effect of inflation on the quality of goods purchased

in the decentralized market. For simplicity, assume that v(e) = 0 for all e and hence agents set

their search intensity equal to 1/α and αb = 1. In this environment, buyers in the decentralized

market always find a match. However, they may sometimes choose not to trade. In particular,

since not all sellers produce the high quality good, under certain conditions, buyers may rather

wait than trade with low-quality sellers. We provide a formal characterization of these conditions

next.14

4.1. Equilibrium

The expression for the value function of a buyer entering the centralized market at time t with

z units of real balances, Wt(z), is the same as in the previous section. Then, using the linearity

of Wt, the value function for a buyer with zt units of real balances at the beginning of period t

14When the buyer can go to the centralized market every period this model is a special case of the model with

match-specific uncertainty presented in Lagos and Wright (2004). In that model, buyers always trade. See also

Lagos and Rocheteau (2005).
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is now given by the following expression:

V1t(zt) = σβ

∙
εHu [qH(zt)] +Wt+1

µ
zt − zdH(zt)
1 + πt+1

¶¸
+

(1− σ)βmax

½
εLu [qL(zt)] +Wt+1

µ
zt − zdL(zt)
1 + πt+1

¶
, V2,t+1(zt)

¾
,

where V2,t+1(zt) is the value function of a buyer entering the decentralized market in period

t + 1 after not having traded in period t. It is easy to see that if buyers anticipate going to the

centralized market in the second subperiod then they will always choose to trade regardless of

the quality of the good (as long as Si > 0). Then, the function V2,t+1(zt) is given by

V2,t+1(zt) = σSH(z2,t+1) + (1− σ)SL(z2,t+1) +Wt+1 (z2,t+1) .

where Si(z) = εiu [qi(z)] − zdi (z), with i = H,L, and z2,t+1 = zt/(1 + πt+1). Let
¡
qi(z), z

d
i (z)

¢
be the take-it-or-leave-it offer that a buyer carrying z units of real balances gives to a seller in a

match. Then if the buyer visited the centralized market in the previous period the offer satisfies:

qi(z) = q
∗
iπ and z

d
i (z) = c(q

∗
iπ) if c(q

∗
iπ) < z,

qi(z) = c−1(z) and zdi (z) = z if c(q
∗
iπ) ≥ z.

On the other hand, if the buyer did not visit the centralized market in the previous period then

the offer satisfies:

qi(z) = q∗i and z
d
i (z) = c(q

∗
i ) if c(q

∗
i ) < z,

qi(z) = c
−1(z) and zdi (z) = z if c(q

∗
i ) ≥ z.

It can be shown that (1 + π)c(q∗i ) < c(q∗iπ) and q
∗
Lπ < q∗Hπ. Then, in equilibrium zt will be

always lower than c(q∗Hπ) but it may be larger than c(q
∗
Lπ). To see this, note that the surplus

of a buyer that visited the centralized market in the previous period and met a type i seller is

an increasing function of z for all z lower than c(q∗iπ). Then, even if carrying additional units

of money would not increase the surplus obtained when the seller produces low quality goods,

it may increase the surplus when the seller produces high quality goods, and this extra surplus

may be enough to give the buyers incentives to carry the extra money.15

As before, we concentrate in steady state equilibria with a constant inflation rate. Let zγ be the

steady state equilibrium real money balances when gross inflation equals γ. Whether potential

15This point was made by Lagos and Wright (2004) in a generalization of this environment, but where agents

go to the central market every period.
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buyers always buy the low quality good will depend on two factors: (i) the level of inflation; and

(ii) the relative quality of the high-quality good. For this reason, we will fix the value of εL and

study the (steady state) equilibrium set in the space of γ and εH . Recall that by assumption

εH ≥ εL.

First define zLγ as the value of real money holdings in an economy where εH = εL. We know

that zLγ solves the following equation

S0L(zLγ) + 1−
γ

β2
= 0.

In what follows, we will only consider values of the inflation rates such that zLγ > 0. Let γ be

the highest inflation rate such that zLγ > 0. The value of γ is always positive and depends on

the properties of the utility function. For some utility functions, zLγ would be positive for all

possible inflation rates and hence γ = ∞. However, we do not need to make this assumption
here.

Now note that in steady state we have that

V2 (zγεH , γ, εH) = σSH

µ
zγεH
γ
, εH

¶
+ (1− σ)SL

µ
zγεH
γ

¶
+WγεH

µ
zγεH
γ

¶
.

where zγεH indicates the steady state equilibrium real balances when inflation is equal to γ and the

utility from consuming the high quality good is given by εHu(q). Let us now define the auxiliary

function G(zγεH , γ, εH) ≡ SL (zγεH )+[1− (1/γ)] zdL(zγεH )+WγεH (zγεH/γ)−V2 (zγεH , γ, εH). If
G(zγεH , γ, εH) ≥ 0 then buyers always trade the low quality good and if G(zγεH , γ, εH) < 0 then
buyers only trade the low quality good after not trading for one period.

Proposition 4.1. (1) For any γ > 1 (with γ < γ) there exist εTH > εL such that for all

εH < εTH (with εH > εL) we have that G(zγεH , γ, εH) > 0.

(2) For any εH > εL there exist γT > 1 such that for all γ < γT (with γ > 1) we have that

G(zγεH , γ, εH) < 0.

Proof. The function G(zγεH , γ, εH) is continuous in γ ≥ 1 and εH ≥ εL. We can rewrite

G(zγεH , γ, εH) as follows

G(zγεH , γ, εH) =

∙
SL (zγεH )− SL

µ
zγεH
γ

¶¸
−σ

∙
SH

µ
zγεH
γ
, εH

¶
− SL

µ
zγεH
γ

¶¸
+

µ
1− 1

γ

¶
zdL(zγεH )
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To prove the first statement of the proposition, note that

lim
εH→εL

G(zγεH , γ, εH) =

∙
SL (zLγ)− SL

µ
zLγ
γ

¶¸
+

µ
1− 1

γ

¶
zLγ.

Since SL(z) is increasing in z for z < c (q∗L) and constant for z ≥ c (q∗L) we have that SL (zLγ)−
SL
³
zLγ
γ

´
≥ 0 which implies that limεH→εL G(zγεH , γ, εH) > 0. The first statement of the

proposition is a direct implication of this result.

To prove the second statement note that

lim
γ→1G(zγεH , γ, εH) = −σ [SH (z1εH , εH)− SL (z1εH )] .

It is easy to see that for any εH > εL and any positive z we have that SH (z) − SL (z) > 0.

Hence, it follows that limγ→1G(zγεH , γ, εH) < 0 and the second statement of the proposition is

a direct implication of this result. ¥

The proposition shows that when the high-quality goods are not much better than the low-

quality goods there is an inflation rate for which potential buyers buy the low-quality good in

every opportunity they get (statement 1). Furthermore, for those relative qualities of goods there

is also a low enough inflation rate such that buyers not always buy the low quality good when

they have the chance (statement 2). This result captures the idea that when inflation is high,

agents tend to become less choosy, hence buying goods of lower quality.

4.2. Discussion

Under the standard Lagos and Wright (2005) timing agents have access to the centralized

market every period, irrespective of their trading experience. When this is the case and a buyer

with zt units of real balances meets a seller producing low quality goods the value for the buyer

of accepting the trade is εLu [qL (zt)]+Wt

£
zt − zdt (zt)

¤
= SL(zt)+Wt(zt), while the value of not

trading is Wt(zt). Hence, as long as SL(zt) is positive the agent always chooses to trade and the

value of holding zt units of real balances at the beginning of period t is given by

V1t(zt) = σSH(zt) + (1− σ)SL(zt) + zt +Wt(0).

In other words, in the Lagos and Wright (2005) framework it is never the case that inflation

changes the likelihood of trade for low-quality producers. This result is, of course, in stark
17



contrast with the proposition in this section which shows that, under the new timing, agents

become more choosy at low inflation levels and may choose to wait for high quality goods before

trading.

In the model of this paper agents do not choose whether to be high- or low-quality producers.

It is a straightforward extension to introduce this kind of extensive margin. Note however that

to make the (potential) sellers’ decision interesting we would need to change the bargaining rule

being used. Basically, if buyers have all the bargaining power as it is the case in this paper,

then sellers will always be indifferent between producing low- or high-quality goods: Sellers

always get zero surplus from trade. However, a simple sharing rule for which the seller obtains a

differential surplus from producing and trading the alternative qualities is not hard to implement

(see Rocheteau and Waller, 2004).

Such a modification of the basic model would allow us to capture the kind of inefficiencies in

production that Tommasi (1999) seeks to stress in his analysis of the welfare cost of inflation. If

as it was shown here, under high inflation buyers are more willing to buy low quality goods in an

effort to quickly spend their depreciating money holdings, then higher levels of inflation open the

door to the possibility that more sellers, anticipating the favorable trading behavior of buyers,

become (inefficient) low-quality producers.

One important dimension that was left unexplored in this section is the possibility that buyers

respond to inflation by increasing the number of sellers that they sample every period. Note

however that by not (always) trading with low-quality sellers, the buyers get to sample two

sellers while holding a given batch of money balances. But the intensity of sampling is fixed in the

model. Specifically, I have (exogenously) restricted each buyer to meet a single seller every period.

One possibility to relax this assumption is to allow the level of search intensity to meaningfully

influence the probability of a match, as in the previous section. Another alternative is to model

more explicitly the within period sampling decision of buyers. In this line of research, Head

and Kumar (2005) study a related economy where information frictions create a nondegenerate

distribution of prices and buyers can choose the number of sellers that they wish to sample

per period. With this added flexibility they are able to show that the number of sellers that a

“representative” buyer samples in equilibrium increases with inflation. However, their result is

18



a consequence of the fact that inflation increases the relative price dispersion in the economy.

Combining Head and Kumar’s (2005) approach with the timing in this paper may reinforce their

result.

5. CONCLUDING REMARKS

Lagos and Rocheteau (2005) assume that it is costless for an agent to visit the centralized

market, and hence, the agent visits this market every period. Of course, Lagos and Rocheteau

take this assumption directly from the original paper by Lagos and Wright (2005). This is a

simplifying assumption that has shown to be very useful to answer many interesting questions.

But it comes at a cost. In particular, models with this assumption fail to capture the common

Irving Fisher’s intuition that when inflation is high agents want to use their money holdings more

quickly. That is, the idea that when inflation is high, money becomes a “hot potato.”

This paper provides a simple modification of the Lagos and Rocheteau (2005) model to illus-

trate a feature of the economic environment that can create a “hot potato” effect of inflation.

In particular, I show that one way to generate this kind of effects is to have agents not visit the

centralized market every period. Clearly, this would be the case if there were some fixed cost of

visiting the centralized market. Such fixed transaction costs are not far-fetched and, although

they may well be less important today than in Fisher’s days, they are probably still important

determinants of the reaction of the economy to relatively high levels of expected inflation. The

next natural step is then to explicitly model these transaction costs.

REFERENCES

1. Alvarez, Fernando and Andrew Atkeson. “Money and Exchange Rates in the Grossman-Weiss-Rotemberg

Model,” Journal of Monetary Economics 40 (December, 1997): 617-640.

2. Berentsen, Aleksander, Gabriele Camera, and Christopher Waller. “The Distribution of Money Balances and

the Nonneutrality of Money,” International Economic Review 46 (2) (May 2005): 465-487.

3. Chiu, Jonathan. “Endogenously Segmented Asset Market in an Inventory Theoretic Model of Money Demand,”

The University of Western Ontario (2005 mimeo).

4. Cooley, Thomas F. and Gary D. Hansen. “The Inflation Tax in a Real Business Cycle Model,” American

Economic Review 79 (4) (September 1989): 733-748.

5. Head, Allen and Alok Kumar. “Price Dispersion, Inflation, and Welfare,” International Economic Review 46

(2) (May 2005): 533-572.

19



6. Humphrey, Thomas M. “The Origins of Velocity Functions,” Federal Reserve Bank of Richmond Economic

Quarterly 79 (4 Fall, 1993): 1-17.

7. Jovanovic, Boyan. “Inflation and Welfare in the Steady State,” Journal of Political Economy 90 (3) (1982):

561-577.

8. Lagos, Ricardo and Guillaume Rocheteau. “Inflation, Output, and Welfare,” International Economic Review

46 (2) (May 2005): 495-522.

9. Lagos, Ricardo and Randall Wright. “A Unified Framework for Monetary Theory and Policy Analysis,” Federal

Reserve Bank of Minneapolis Staff Report 346 (September 2004).

10. Lagos, Ricardo and Randall Wright. “A Unified Framework for Monetary Theory and Policy Analysis,” Journal

of Political Economy 113 (3) (June 2005): 463-484.

11. Li, Victor E. “The Optimal Taxation of Fiat Money in Search Equilibrium,” International Economic Review

36 (4) (November 1995): 927-942.

12. Li, Victor E. “The Efficiency of Monetary Exchange in Search Equilibrium,” Journal of Money, Credit, and

Banking 29 (1) (February 1997): 61-72.

13. Lucas, Robert E. Jr. “Inflation and Welfare,” Econometrica 68 (2) (March 2000): 247-274.

14. McCallum, Bennett T. and Marvin S. Goodfriend. “Demand for Money: Theoretical Studies,” in The New

Palgrave: A Dictionary of Economics, ed. by John Eatwell, Murray Milgate, and Peter Newman. London:

Macmillian; New York: Stockton Press, (1987): 775-781.

15. Peterson, Brian and Shouyong Shi. “Money, Price Dispersion, and Welfare,” Economic Theory 24 (4) (No-

vember 2004): 907-932.

16. Rocheteau, Guillaume and Christopher Waller. “Bargaining in Monetary Economies,” (2004).

17. Tommasi, Mariano. “On High Inflation and the Allocation of Resources,” Journal of Monetary Economics 44

(1999): 401-421.

Appendix 1: The Cash-in-Advance Economy

Consider the following minor variation of the standard cash-in-advance economy: agents can

exert some trade effort e to increase their probability of making a trade, αe. Aside from this

modification, consider an economy that is similar to that presented in Cooley and Hansen (1989),

but with linear production and no capital. Trade effort has a utility cost v(e), with v0 > 0 and

v00 > 0. Also as in Cooley and Hansen (1989), the representative agent in the economy has

quasilinear preferences (i.e., linear in work effort ht).

The problem of the agent is

max
∞X
t=0

βt [αetu(ct)− ht − v(et)]

subject to the budget constraint:

αetct + (1 + πt+1)zt+1 + bt+1 = ht + zt +Rtbt + τ t,
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where bt is a real bond and τ t is a transfer; the cash-in-advance constraint ct ≤ zt; and the

standard non-negativity constraints. Assume that πt = π, constant for all t and concentrate in

steady state equilibria. Assume also that π is high enough that the cash-in-advance constraint

is binding. In particular, π > β. Then, the following system of equations characterizes the

equilibrium levels of consumption (c = z) and trade effort (e):

αe [u0(z)− 1] = π − β

β
,

α [u(z)− z] = v0(e).

Denote by [be(π), bz(π)] the solution of this system. Then, it is easy to see that dbe(π)/dπ < 0.

The logic is similar to the one explaining the result in Lagos and Rocheteau (2005): Since π > β,

we have that u0(bz) > 1 and hence u(bz)− bz is increasing in bz. An increase in π tends to reduce

bz and hence it reduces the marginal benefit of exerting trade effort given by α [u(bz)− bz]. As a
consequence, agents exert less trade effort.

By increasing the trade effort in period t the agent will increase the likelihood of spending zt.

However, this effort does not reduce the inflation tax πtzt paid by the agent, which in the standard

cash-in-advance setup applies to cash balances at the beginning of the period (independently of

whether those balances are later used during the period).
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