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Abstract

Standard New Keynesian models derive monetary non-neutrality from nominal
rigidity coupled with monopolistically competitive markets, with the latter ensuring
that output is demand-determined as in the excess-supply regime. This paper de-
couples nominal rigidity from the market regime. I study how buyer—seller bargaining
power shapes monetary non-neutrality while maintaining nominal rigidity. With strong
seller bargaining power, incomplete pass-through of nominal marginal cost generates an
upward-sloping Phillips curve under excess supply. As bargaining power shifts toward
buyers, the Phillips curve rotates counter-clockwise, becoming vertical at a knife-edge
where the economy approximates flexible-price outcomes. Beyond this threshold, the
economy resembles that of supply-determined output as in the case of excess-demand.
Incomplete pass-through of prices to nominal marginal cost generates a downward-
sloping Phillips curve. Bargaining smoothly interpolates the two regimes.
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1 Introduction

What is the source of monetary non-neutrality? Much of the literature has focused on
price stickiness. Yet another crucial ingredient in the canonical New Keynesian model is a
particular assumption about market power, namely monopolistic competition.

Motivated by evidence of buyer-side market power in a wide range of markets (Crawford
and Yurukoglu, 2012; Grennan, 2013), this paper uncouples the tight link between market
power and price stickiness implicit in standard models.

I propose a model featuring nominal rigidities and bargaining between buyers and sellers
in the firm sector. The slope of the Phillips curve! depends on the bargaining power. It
is upward-sloping when sellers have stronger bargaining power. As the power shifts to the
buyer side, the curve rotates counter-clockwise and becomes fully vertical at a threshold,
replicating monetary neutrality. Beyond the threshold, as buyers gain even more power, the
curve is downward-sloping.

These results are driven by contrasting output-determination mechanisms, a theme em-
phasised in the general disequilibrium literature of the 1970s. At one extreme, when sell-
ers possess full bargaining power?, the economy becomes isomorphic to the canonical New
Keynesian model. The economy operates in a general excess-supply regime, and output
is determined by buyer conditions (Barro, 2025). At the opposite extreme, when buyers
possess full bargaining power?, the model becomes isomorphic to a New Keynesian model
with monopsony.* In this case the economy operates in a general excess-demand regime,
and output is determined by supplier conditions (Barro, 2025). Intermediate allocations of
bargaining power smoothly connect the two regimes.

The model therefore provides a synthesis of these regimes. The seminal contribution of
Barro and Grossman (1971) pursued a similar objective within the disequilibrium paradigm,
but generated sharp discontinuities between regimes. By introducing bargaining power as a
key primitive, this paper responds to Barro (2025)’s call to reincorporate these insights into
a general-equilibrium framework and allows for a smooth transition between regimes.

I apply this framework to separately study the role of heterogeneity and the normative
implications. I provide a novel channel through which heterogeneity matters for monetary
neutrality. When seller-buyer pairs with high nominal stickiness are also likely to have high
seller bargaining power, the degree of monetary non-neutrality is amplified, even conditional

on the same average degrees of nominal rigidity and seller bargaining power. In terms of

1 Here, I am considering the inflation-real marginal cost Phillips curve.

21 also require buyers to be perfectly substitutable from the standpoint of sellers.
31 also require sellers to be perfectly substitutable from the standpoint of buyers.
4 See Appendix A for the full model.



normative implications, price dispersion induced by inflation is not costly around the knife-
edge case of vertical Phillips curve, as the economy approximates the flexible-price outcome.
Moving away from the knife-edge, however, inflation increasingly distorts production and
becomes more costly.

I close this section with a remark on the interpretation of the results. The aim of the paper
is not to claim that the Phillips curve is downward-sloping in the aggregate economy. Rather,
the paper studies markets with non-monopolistic competition in isolation and examines how

bargaining power interacts with price stickiness in such markets.

2 Literature

This paper builds on the Old Keynesian general disequilibrium literature of the 1970s (e.g.,
Barro and Grossman, 1971, 1974). That literature emphasised that output is determined by
the short side of the market: demand in the excess-supply regime and vice versa. While the
canonical New Keynesian model only features the excess-supply regime (Barro, 2025), my
model extends beyond this regime.

This paper shares its objective with the seminal contribution of Michaillat and Saez
(2015), which integrates the disequilibrium literature into a general-equilibrium framework.
More recently, Bianchi et al. (2024) applied their framework to housing inflation in the post-
pandemic period. Relative to this line of research, which emphasises search and matching
frictions, the contribution of this paper is to introduce bargaining power as an alternative
bridge between the excess-supply and excess-demand regimes. Moreover, in contrast to their
framework requiring equilibrium selection, my model delivers a unique equilibrium.

Considering market structure beyond monopoly is of independent interest given accumu-
lating evidence of monopsony power in both labour and product markets (Grennan, 2013;
Prager and Schmitt, 2021; Ren and Zhang, 2025). A closely related paper by Dennery
(2020) studies the interaction between wage rigidity and labour-market monopsony. This
paper develops a more general theory of nominal rigidity and bargaining power encompassing
both monopoly and monopsony, highlighting the crucial role that bargaining power plays in
generating monetary non-neutrality.

Finally, this paper contributes to the literature on the determinants of monetary non-
neutrality. Much of the literature studies the sources of price stickiness (Golosov and Lu-
cas Jr, 2007; Woodford, 2003a). This paper instead approaches the question from a different

angle: altering the market structure while taking price stickiness as given.
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Figure 1: Schematic representation of the firm block: arrows represent the flow of goods

3 Setup

This section presents a static version of the model to illustrate the key mechanism. This
setup is a limiting case of the infinite-horizon model in Appendix C. Consequently, the results

presented for the static model carry over to the more general case verbatim.

3.1 Firms

There are two tiers in the production structure: upstream intermediate producer and down-
stream aggregator, with each tier populated by a continuum of firms of measure one. Through-
out the paper, I index upstream sellers by ¢ € [0, 1] and downstream buyers by j € [0, 1].
Each upstream seller sells to all downstream buyers, and each downstream buyer buys from
all upstream sellers. For downstream buyers, the upstream sellers are imperfect substitutes.
For upstream sellers, the downstream buyers are imperfect substitutes. Figure 1 presents

the schematic representation of the firm block.

Upstream

Each upstream seller ¢ purchases labour L(i) from the competitive labour market at the

nominal wage W (i) and produces a composite good Y (i) according to the production function

Y(i) = ZL(), (1)

where Z denotes the aggregate productivity shock.®

5 As in the canonical New Keynesian model, the productivity shock is assumed to affect upstream sellers.



The composite good Y (i) is sold to each downstream buyer j at the nominal price p(i, 7).

The amount of goods sold to each buyer {y(i, j)};cp,1 satisfies

v = ([ vearia)” )

where 6 > 0 governs the elasticity of substitution across buyers. This is a common modelling
choice in the labour monopsony literature. Berger et al. (2022) provides the microfoundation
of (2) from independent decisions of heterogeneous suppliers.® The elasticity of substitution 6
stands in for costs associated with changing buyers. As such costs increase, # — 07, and each
downstream buyer becomes less substitutable. Buyers exploit this imperfect substitutability
as a source of monopsonistic power. An alternative equivalent explanation of the process is
that each upstream firm ¢ receives order {y(7, 7)}ej0,1], and to satisfy this order, firm 7 needs
to employ Y (i)/Z units of labour.

The profit of an upstream seller i net of potential lump-sum transfer” is given by

szlp@mmm@—wwuw (3)

Downstream

Each downstream buyer j purchases intermediate goods (i, j) from upstream sellers i € [0, 1]

and produces the final good Y'(j) according to the aggregation function

Y@:(Abmﬁ%mya, (4)

where € > 0 governs the elasticity of substitution across upstream sellers. As in canonical
New Keynesian models, this imperfect substitutability gives rise to market power for sellers.

The final good Y (j) is sold to the representative household. From the household’s per-
spective, final goods produced by different downstream buyers are perfect substitutes. Hence,
downstream firms j sell their product at the common price P to the representative household.

The profit of a downstream buyer j net of potential lump-sum transfers® is given by

D(j) = PY(j) - /0 pli, )i, 5) di. (5)

6 Berger et al. (2022) focus on the labour market; the microfoundation carries through for a generic market.

7 Under CRS, love-for-variety implies zero aggregate surplus, so one tier of firms would earn negative operating profit. I rule
this out by allowing a lump-sum transfer contingent on operation; assuming DRS is an equivalent fix. All results are unchanged.

8 See Footnote 7.




Bargaining

Buyers and sellers conduct Nash bargaining over the price and quantity of the transaction

following the realization of demand and supply shocks. This requires specifying the gains

from trade for both parties. I adopt the Nash-in-Nash approach to define the gains from

trade for each buyer—seller pair: each pair takes the negotiation outcomes of all other pairs

as given (Horn and Wolinsky, 1988).

The gains from trade for the upstream seller i and downstream buyer j° are given by

3069) = plis . 3) = 53TV ) ©)
#'(.1) = = Py(.0)' Y () = p(i,5)yi,). (7)

Nominal rigidity is introduced in the tradition of Calvo (1983). With probability 0 €
(0,1), a buyer—seller pair is selected to bargain over both price and quantity. The transaction
price and quantity solve

7 . . nu . .
max (¢“(m)) (6", )™. (8)
p(6,5),y(%,5)

The remaining buyer—seller pairs can only renegotiate the transaction quantity. In that
case, the transaction quantity solves

~ . . nu . .
max (¢“(m)> (6% 4)™, 9)

while holding the transaction price fixed at the previous period’s level. Here n,,n, € (0,1)

denote the bargaining weights of the upstream seller and downstream buyer, respectively.!?

Connection to monopolistic and monopsonistic competition models

In what follows, I consider two benchmarks. I refer to the case of full seller bargaining
power 7, — 17 and perfectly substitutable buyers § — oo as the monopoly/excess-supply
benchmark. This benchmark shares key features with the monopolistic competition model:
buyers are perfectly substitutable and sellers set prices. However, unlike in monopolistic
competition—where quantities are pinned down by buyers’ residual demand—quantities in
this benchmark are determined by sellers through a take-it-or-leave-it offer.

Nonetheless, even under this benchmark, quantity is driven by the seller’s condition,

hence in the excess-supply manner, and monopoly/excess-supply benchmark turns out to

9 Derivations are provided in Appendix ??.
10T impose 1, 4+ ng = 1.



be isomorphic to the monopolistic competition model. These points will be clarified in the
next section and in Appendix A. Moreover, it is not a priori evident that one modelling
approach is superior to the other. While monopolistic competition may appear natural in
the context of retailer—consumer interactions, the bargaining framework presented here may
be more appropriate in firm-to-firm transactions.

Conversely, the case of full buyer bargaining power 7; — 1~ and perfectly substitutable
sellers € — oo defines the monopsony/excess-demand benchmark. This turns out to be

isomorphic to the monopsonistic counterpart.

3.2 Monetary authority

The monetary authority sets the nominal money supply M exogenously. Changes in the

money supply serve as the aggregate demand shock.

3.3 Equilibrium

Given productivity Z and the nominal money supply M, the equilibrium is defined as the
aggregate price level P, the nominal wage W, and the transaction prices and quantities

{p(i,7),y(, j)}ijepo)2 such that the following conditions hold:

1. Household optimisation: Given the price level P and nominal wage W, the house-
hold chooses consumption C' and labour supply N to maximize utility subject to its

budget constraint.

2. Firm optimisation: The transaction price and quantity for each buyer—seller pair

{p(i,),y(i,7)} solve the Nash bargaining problems given in (8) and (9).

3. Market clearing: The labour market and the final good market clear.!!

4 Positive analysis

For the rest of the paper, I work with the log-linearised version of the model around the
deterministic steady state with flexible prices and consider small MIT shocks around the

steady state. I denote log deviations from the steady state by hats.

11 Money market clearing is imposed implicitly.



4.1 Pairwise quantity determination

Proposition 1. For all seller-buyer pairs, the transaction price p(i,j) and quantity y(i, j)

satisfy

ﬁd ﬁu 3 N N o~ ~ PO - A
(g + ;) Y —9(i,5) + p(, 5) (a — ) — 72V + 7P =0 (10)
where g := ng/(0 + 1) and 1, := n./(e — 1) are the effective bargaining power '* of the
downstream buyer and upstream seller, and V = W/Z is the nominal marginal cost. I will

refer to 4(i,j) implicitly defined in (10) as the residual quantity curve.
Proof. The proof is relegated to Proposition 7 of Appendix C.2. n

To interpret the result, it is constructive to consider the two benchmarks.

Monopoly /excess-supply benchmark

Under this benchmark, the transacted output and price satisfy

~ ~

Transaction quantity depends negatively on the transaction price, with price elasticity given
by €. Intuitively, when the upstream seller has full bargaining power, the seller chooses the
transaction quantity such that the buyer enjoys zero surplus. As a result, a higher transaction
price reduces the buyer’s surplus and therefore lowers the transacted quantity.

This situation corresponds to the excess-supply regime. Although sellers ultimately
present the price-quantity menu in a take-it-or-leave-it manner, the output is still pinned
by buyer’s zero-surplus condition. Moreover, (11) coincides with the residual demand curve

under monopolistic competition,'?® giving rise to an isomorphic price-quantity schedule.

Monopsony /excess-demand benchmark

At the other extreme, (10) reduces to

12 Recall that sellers’ market power derives from the impefect substitutability of intermediate inputs as captured by low e.
The variable 7,, captures this effect since 7, is decreasing in €. The same argument applies to 7.

13 In principle, the residual quantity curve (10) and the residual demand curve are distinct objects. See Appendix A for
further details.
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Figure 2: Residual quantity curve for different bargaining power allocations

Note: Here I am setting ¥ = P = ¥ =0 and 6 — € = 2. The red solid line represents the monopoly /excess-supply benchmark,
while the blue solid line represents the monopsony/excess-demand benchmark.

Output now depends positively on the transaction price, with price elasticity given by 6.
When the downstream buyer has full bargaining power, the buyer chooses the transaction
quantity such that the upstream seller enjoys zero surplus QZ“(Z, 7). A higher price therefore
increases the buyer’s surplus and leads to a larger transaction quantity.

By an argument symmetric to that of the monopoly / excess-supply benchmark, this
situation corresponds to the excess-demand regime, and (12) characterises the residual supply

curve under monopsonistic competition.*

Intermediate case

In between the two extremes, the residual quantity may increase or decrease with the trans-
action price. When 7, > 14, quantity decreases with the price and the economy approaches
the monopoly / excess-supply benchmark; the opposite holds when 7j; > 7,. The knife-edge
case arises when 7}, = 7y, where the two forces cancel and quantity becomes independent
of the transaction price. This threshold recurs throughout the model, marking the point at

which bargaining powers balance. These situations are illustrated in figure 2.

4.2 Pairwise price determination

The residual quantity curve specifies the relationship between transaction price and quantity

for each buyer-seller pair. How then are the transaction prices set?

14 The derivation is provided in Appendix A.



Proposition 2. For all price-setting pairs, the transaction price p(i,j) satisfies

€ p_l_ 9
+ € 0+ €

pli.j) = v (13)

Proof. See Proposition 8 of Appendix C.2. m

For price-resetting pairs, the transaction price is a weighted average of the final good
price and the nominal marginal cost in terms of log deviations. As before, I consider the
two benchmarks to interpret the result. Under the monopoly /excess-supply benchmark, the

transaction price is given by

p(i,j) = V. (14)

This is isomorphic to the markup rule in monopolistic competition.'®
By the same token, under the monopsony/excess-demand benchmark, the transaction

price is given by

~

pli,j) = P. (15)

This is isomorphic to the markdown rule in monopsonistic competition.

4.3 Phillips curve

Having characterised pairwise prices and quantities, I now turn to the relationship between

the aggregate price level and nominal marginal cost—that is, the Phillips curve.

Proposition 3. The equilibrium price level P and nominal marginal cost ] satisfy

T g (16)

where 1 := W/ P is the real marginal cost.

15 Recall that (14) is in log deviations.

10



The Phillips curve is upward sloping & < 1 iff Nu > Na and downward sloping 6> 14ff
N < Ng. The Phillips curve is vertical iff 6 = 1. It is worth pointing out that the flexible

price model is nested here with 6 = §=1.

Proof. See Proposition 9 in Appendix C.2. ]

Monopoly /excess-supply benchmark

Under this benchmark, (16) reduces to
P=00 < d=6<1. (18)

There is incomplete pass-through from marginal cost to the aggregate price level. The
intuition closely mirrors that of the canonical New Keynesian model. Only a fraction o of
buyer—seller pairs can reset their price to ¥, and thus only a fraction  of the marginal cost
shock is passed through to the aggregate price level. These responses are identical to those

of the canonical New Keynesian model.
Monopsony /excess-demand benchmark

Under the monopsony / excess-demand benchmark, (16) reduces to

1. A - ~ 1
P:—\Il<:>\11:5P<:>6:5>1. (19)

>

There is a more-than-one-to-one pass-through from marginal cost to the aggregate price
level. A more natural and equivalent interpretation is that there is incomplete pass-through
from the aggregate price level to marginal cost. Moving to the Phillips curve representation,
the arguments imply a negative slope of the Phillips curve with respect to real marginal cost.
An inflationary pressure is only partially passed on to the nominal marginal compensation
of the seller, leading to a fall in real marginal cost.

Another interpretation clarifies the role of the excess-demand regime in generating this
result and elucidates how the residual quantity curve is encoded in (16). Suppose a shock
reduces the nominal marginal cost ¥ (e.g. a positive supply shock). For sellers in the measure
1 — ¢ of the non—price-resetting pairs, this is a boon since they now enjoy a markup over
marginal cost and thus increase production. On the margin, buyers are willing to accept as
much as sellers produce since they are charging a markdown. Thus, the supply of the good
increases as predicted by the residual quantity curve (12). This puts downward pressure on

the price level and continues until (19) is satisfied. In the limit when § — 07, sellers enjoy

11



a markup for almost all pairs and flood the market with goods to the point that the price

level falls to zero. This is consistent with 6 — oo as § — 0+,

Intermediate case

The analysis opens up the tight link between price stickiness and the pass-through of nominal
marginal cost implicit in canonical New Keynesian models. Even for the same degree of
price stickiness §, & can be below or above one depending on whether Nu 2 Tgq. When
Nw > Mg, sellers have relatively stronger bargaining power and the economy behaves closer
to the monopoly / excess-supply benchmark. The opposite is true when 7, < 7, which
corresponds more closely to the monopsony / excess-demand benchmark.

The knife-edge case occurs when 7, = 7). Prices cease to be allocative. The two forces
cancel out and, up to first order, the economy replicates the flexible-price counterpart to

first order.

5 Applications

Before concluding, I present two applications of the framework developed in this paper. The
first application concerns the role of heterogeneity in the two key parameters in the model: ¢§
and 7, (= 1—n,4). The second application maintains the homogeneity assumption and instead

examines the normative implications of the model.

5.1 Sectoral heterogeneity

The analysis thus far has focused on a case where the Calvo frequency and the bargaining
weights were kept constant across all pairs. I relax this assumption by allowing them to
vary across (i, 7) pairs, while fixing the demand and supply elasticities # and e. To maintain
tractability, I make the following assumption. Assumption All upstream-downstream firm
pairs (i, 7) face the same distribution of 6 and 7, (7).

In the case of common § and 7, the assumption above is satisfied due to the law of large
numbers. Similarly, the assumption is satisfied if the variables only take finite set of values

and the tuple (§,n,) are i.i.d. across (i,7) pairs.

Proposition 4. Under the assumption above, the passthrough from nominal marginal cost

12



to the final price 6 is now given by

o= (20)

where E denotes the sample averages across i — j pairs, and 1(i,j) is the indicator function
returning 1 if pair (i,7) is hit by the Calvo fairy and 0 otherwise.
Holding fized E1 = 6, & is decreasing in Cov(1,1,).

Proof. This result does not carry through to the infinite-horizon case. The proof is contained
in Appendix B. n

The key moment governing the passthrough é is E17, = E1E7, + Cov(1, 7.). Both low
Calvo frequency ¢ and high seller bargaining power 7, contribute to stronger monetary non-
neutrality and low 4. If low § and high seller bargaining power 7. are more likely to happen
together, this decreases the passthrough.

This proposition provides a novel channel through which price stickiness heterogeneity
matters for the economy. While the previous literature (Carvalho, 2006; Nakamura and
Steinsson, 2010) emphasises the role of price stickiness heterogeneity in the dynamics,'®
the proposition highlights how the interaction between market power and price rigidity

amplifies/dampens monetary-nonneutrality in the static sense.

5.2 Normative analysis

Proposition 5. The flexible-price equilibrium is efficient.
Proof. See Proposition 10 in Appendix C.2. m

Unlike its New Keynesian counterpart, which requires a production subsidy to offset the
monopolistic-competition wedge, the steady state in this model is efficient. With flexible
prices, the transfer between sellers and buyers given by p(i, j)y(i, j) acts as a tariff between
the two parties. As a result, the two parties exhaust all mutually beneficial trade, yielding
efficiency.

The analysis thus far has revealed that, even with price stickiness, when 7, = 14, aggre-
gate output replicates the efficient flexible-price outcome to first-order. What, then, happens

to the Tack-Yun distortions from inflation?

16 By the Jensen’s inequality, a mean-preserving spread in the repricing frequency increases the average number of periods at
which a firm is unable to reoptimise its price.

13



Proposition 6. When the period household utility function is given by u(C, L) separable
in consumption and hours'” its second-order log-approzimation (up to a constant and scale)

gives

2
1 2 1, 1\ Nd — T
5 (Xc + Xn>C2 + (— + —) (5(1 — (5) — — — 7T2 (21)
2 0 e M — 0(7la — Tu) 5o

where X = —U,C'/Us, X = Uy L/U, evaluated at the steady state.

Proof. See Proposition 11 in Appendix C.2. m

This expression again reveals the symmetry of the model around the 7, = 74 threshold. As
argued in section 4.1, at the knife-edge case, residual quantity is invariant to the transaction
price. Consequently, inflation causes no inefficient dispersion and hence is not costly. Away

from the knife-edge case, in either direction, inflation generates inefficiency.

6 Conclusion

Standard macroeconomic models generate monetary non-neutrality by coupling price stick-
iness with monopolistic competition. This paper teases apart this tight link and highlights
the crucial role played by bargaining power. Price stickiness alone is insufficient to generate
monetary non-neutrality. Even with the same degree of price stickiness, the response of
inflation to marginal cost depends on the distribution of bargaining power between buyers
and sellers.

I then present two applications of this framework. On the positive side, the model un-
covers a novel static channel of hegerogeneity: when price stickiness and seller bargaining
power covary across pairs, monetary non-neutrality is amplified beyond what either charac-
teristic implies in isolation. On the normative side, when buyer and seller bargaining power
balance out, inflation generates no allocative inefficiency at all. Together, these findings call
for serious consideration of bargaining power in business-cycle analysis.

I presented these results in the context of a model that allows for a smooth transition
between excess-supply and excess-demand regimes. By incorporating bargaining power as a
primitive, the model successfully integrated the insights of the general disequilibrium litera-

ture into a general-equilibrium framework.

171 assume U. > 0,U; < 0,Uqe < 0,Uy; < 0.

14
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A Monopolistic and monopsonistic competition models

Model of monopolistic competition with sticky prices

Set # — oo so that buyers are perfect substitute for sellers. In place of bargaining, quantity
and prices are determined as follows.

Downstream buyers solve

g%fwm—ﬁmmwmwi (22)

subject to the CES aggregator (4). This gives rise to the residual demand curve

Y(i,5) =Y(j) (P(;’j))e (23)

and the zero-profit condition yields '8

P = (/01 P(i,j)l—Edj) o (24)

With probability d, buyer-seller pairs are able to revise their pairwise price P(i,7) to solve

max(P(i, /) = )Y (i.5) (25)

subject to the demand curve (23). This yields P = §W.

Model of monopsonistic competition with sticky prices

Set € — oo so that sellers are perfect substitute for buyers. In place of bargaining, quantity
and prices are determined as follows.

Upstream sellers solve

max AlWJW@ﬂ@—WWD (26)

18 Since the right-hand side varies across i € [0,1] only by an asymptotically negligible amount, taking the infimum over
¢ € [0,1] is equivalent in the limit to evaluating it at the common limiting value.

17



subject to the CES disaggregator (2). This gives rise to the residual demand curve

vi.q) =76 (T52) (27)

and the zero-profit condition yields

v (/ 1 P<z',j>1+9dj)”1g (25)

With probability d, buyer-seller pairs are able to revise their pairwise price P(i,7) to solve

max(P = P(i,1))Y (i.J) (20)

subject to the supply curve (27). This yields the optimal markdown rule for reoptimising
pairs,

P(i,j) = ——P. (30)

This yields ¥ = §P.

B Proof of Proposition 4

This is the only proposition in the paper that does not carry over to the infinite-horizon

case. As such, I present the proof separately from the rest.
Proof. The optimal price for renegotiating pair (i, j) is

€ - 0 -
0y (i,7) = —— P, + ——V,. 1
pe(i, ) Dt g (31)
Let 1(4, j) be the indicator function that returns 1 if hit by the Calvo fairy and 0 otherwise.

Now integrating (10) across all (7, j) pairs whilst taking into account 7,,n, are different,

€

0+€Pt+ 0_'_6\1/15 El(nd_nu) _\IlEnd‘FPET]u:O (32>

Rearranging the equation gives (20). O

19 Since the right-hand side varies across j € [0,1] only by an asymptotically negligible amount, taking the infimum over
¢ € [0,1] is equivalent in the limit to evaluating it at the common limiting value.
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C The infinite-horizon model

C.1 Setup

The household sector may or may not hold bonds and the monetary policy can control the
nominal interest rate instead of money supply.
The key setup is in the firm sector, which I will detail here. I assume the following

two-stage bargaining protocol.

Stage 1

Every period, fraction 0 of buyer-seller pairs are randomly chosen to negotiate over the
transaction price. If the negotiation breaks down, the pair cannot negotiate until next

chosen to negotiate over their price. Thus, the transaction price p(i, j) solves
oo T o0 Nd
max (Z[ﬂ(l - 6)]%5;(@')) (Z[B(l - 5>J8¢d<j>> (33)
’ s=0 s=0

The rest of the buyer-seller transaction prices are stuck at the previous-period level.

Stage 2

Both parties negotiate over the price given the price determined in stage 1. If this negotiation
breaks down, there is no transaction only for this period. Consequently, the transaction

quantity y(, j) solves

max[¢"]™ [¢7]" (34)

y(ivj)
Comment

The model reduces to the static version of the model discussed in the main text under myopia

by setting 3 — 07 and adopting the convention that 0° = 1.

C.2 Results

Proposition 7. Proposition 1 under infinite-horizon The residual quantity curve is given by

(10).
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Proof. First, note that the residual quantity still solves the same problem (34). Taking the

first-order condition of (8) with respect to Y (7, ), In non-linear terms

p- WOy PYG ) -

U B T Nd 1 =0 (35>

p— 75 UY (i) "oy, j)s < PY(j)ey(i,j) "« —p
Log-linearising the equation and using Y (j) = Y (i) a.s. yields (10). O
To state subsequent results, it is instructive to define 8 := B(1 — ) as the effective

discount rate when making pricing decisions.

Proposition 8. Proposition 2 under infinite-horizon The renegotiated price p; satisfies

~0 o) € > 0 - 2,40
= 0= B[ h ] + ity (30

Proof. Take the first-order condition of (34) with respect to the renegotiated p(i, 7). Omit-

ting 7, 7 indecies, the first-order condition is given by

+ngs [(pru _p) 18” Lo (37)
P oﬁs( PY<y! e—py)

S5 [(p Uy 5 %) Oys +ys}
S0 B (py = WtV Tyt

U

where 0 := Jy,/0p is the partial derivative of the residual quantity curve with respect to
the transaction price. I log-linearising the above expression. I make use of the facts that 1.
the coefficient on the log-deviation of d is zero due to the envelope condition on transaction
quantity, and 2. that (10) holds for all dates in the future. This yields

~ A o4 B B - R Nu + 01 o
2Rl P +030% + G — i) (¥ = 9)) = S =0 (39)
Combining this with (10) yields
py=(1-0) f: Prs+ 01 i QZJH—S:| (39)
s=0 €
T, 0 . -

— -5 B b+ i (10

e o0 T A
(-5 [ ] (a1
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Proposition 9. Proposition 3 under infinite-horizon The Phillips curve is given by

) 0 Ma 5
_ A, =—— (1 —
Uy 77 77d ¢t 5( 5) [9+€ + = ﬁd:| ¢t

Nu —
+ 8 |:7Tt+1 - A¢t+11 (42)
w — Td
Proof. Define the aggregate transacted price by
Pi= [ itidid (43)
2y

=600+ (1— )Py

(44)
Integrating (10) across all (¢, j) pairs,
Pt:~nd~"7£t+75t (45)
T — Md
T
T = = — Aty + AP, (46)
Nu — MNd
Now, let
ST, . 0 . -
Pr=(1-p) {Pt —Pity n 6%} + B — Penr + AP (47)
=(1-5) fi + ’ Yo+ Blpfy — Pra + AP (48)
ﬁu - ﬁd 0 + € *
Noting that
. I
Py = H(Pt py); (49)
. )
AP = ﬁ(pt Pt) (50)
AP, = (1— )2 L e+ BAP (51)
t =5 |70 —7ia 0—}—6 ¢ t+1
We obtain the following relationship between nominal price and marginal cost inflation
1 - A ) € = A 0 - A
AP, — ngAWY :—1— P, — v, —
(AR - ] =1 ) B Py - P
+ = g [%APtH — A4 (52)
T — d
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Rearranging (45)

X 1 ..
P == = ['ﬂupt - Ud‘I’t] (53)
Ny — Ta

Equations (52) and (53) define the equilibrium. Alternative representations

1 ~ > ~ T 0 ) € ﬁu A 6 ﬁd -
— — WP — gAY, | =—(1 — — = — | P, + + = — | T
Ty — g Lot t] =5 B)K9+6 nu—nd) ! («9+e nu—nd) t]
+ = P - [ﬁuAptH - ﬁdA‘i/tH] (54)
Ny — Ta
5 0 Ta 5
——° (1-
1—(5( B)|:9+€+ﬁu—ﬁd:|w
B B A N A
+ |:77uAPt+1 — ﬁdA‘IftH] (55)
Ny — Na
Nd d ~ 0 7d 5
— — A, =—(1 — + — —
Tt nu—nd 1/115 1_(5( /B) |:9+€ nu—nd:| t
+ 8 {7t+1 - A¢t+1:| (56)
Ny — Nda

O

Proposition 10. Proposition 5 under infnite-horizon The fleixble-price steady state is effi-

cient.

Proof. Under flexible prices, p(i, j)y(i, j) acts as a tariff between buyers and sellers. Hence,

Nash-bargaining maximises
URORRIE) (57)

The first-order condition with respect to y(i, j) gives P = W. Thus, the economy is efficient.
O

Proposition 11. Proposition 6 under infinite-horizon The second-order log-approximation

of the household utility function gives (up to a scale and a constant)

1 & . (S N JE /7 A W ) e o\
e I G = o=
2;6 (Xe + Xn) 5t ) G =) (2 + 5 5=\ e Py

(58)
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Proof. The first term is standard. For the second term, note that

I obtain

Finally, following Woodford (2003b)
1-9
6(1—p)

- 1_6~ ZBS{ ! [f/uAps_ﬁdAMs] }2
(5(1 - ﬁ) s ﬁu - ﬁd

Z Bvar(pis) = Z B5(AP,)?
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