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Questions… 
Mechanism for inflation?

Proximate cause of inflation?

Useful minimal common framework for wide set of models?

Our answer: two ingredients… 
Conflict = Disagreement on relative prices 

Staggered prices (distill best of NK models!)

Our contribution… 
Extends existing ideas and creates bridge to modern macro 

Isolate conflict in a stylized model

Network economy, non-stationary, inflation expectations, REE, stability
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Goal: not realism, isolate conflict

#2 General Framework… 

akin to macro models…


but stripped down and N sectors (fewer special assumptions)


result: decomposition of conflict and adjustment inflation


Goal: conflict  standard modern macro bridge →
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economically: maybe some unit of account (but not goods)
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ℝ
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Trade by barter… 

using prevailing relative prices taken as ratio of nominal ones


alternating who chooses quantities (buyer) and who does not (seller)



pB,−1

t = 0t = − 1 t = 1 t = 2
…



A seller: sets p*0 = pA0pB,−1

t = 0t = − 1 t = 1 t = 2
…



A seller: sets p*0 = pA0pB,−1 B seller: sets p*1 = pB1

t = 0t = − 1 t = 1 t = 2
…



A seller: sets p*0 = pA0pB,−1 B seller: sets p*1 = pB1 A seller: sets p*2 = pA2

t = 0t = − 1 t = 1 t = 2
…



A seller: sets p*0 = pA0

B buyer  with  
pA0

pB−1

pB,−1 B seller: sets p*1 = pB1 A seller: sets p*2 = pA2

t = 0t = − 1 t = 1 t = 2
…



A seller: sets p*0 = pA0

B buyer  with  
pA0

pB−1

pB,−1 B seller: sets p*1 = pB1 A seller: sets p*2 = pA2

A buyer with  
pB1

pA0

t = 0t = − 1 t = 1 t = 2
…



A seller: sets p*0 = pA0

B buyer  with  
pA0

pB−1

pB,−1 B seller: sets p*1 = pB1 A seller: sets p*2 = pA2

A buyer with  
pB1

pA0
B buys with  

pA2

pB1

t = 0t = − 1 t = 1 t = 2
…



A seller: sets p*0 = pA0

B buyer  with  
pA0

pB−1

pB,−1 B seller: sets p*1 = pB1 A seller: sets p*2 = pA2

A buyer with  
pB1

pA0
B buys with  

pA2

pB1

t = 0t = − 1 t = 1 t = 2
…

P*t = PA
t = PA

t+1 t = 0,2,…

P*t = PB
t = PB

t+1 t = 1,3,…



A seller: sets p*0 = pA0

B buyer  with  
pA0

pB−1

pB,−1 B seller: sets p*1 = pB1 A seller: sets p*2 = pA2

A buyer with  
pB1

pA0
B buys with  

pA2

pB1

t = 0t = − 1 t = 1 t = 2
…

P*t = PA
t = PA

t+1 t = 0,2,…

P*t = PB
t = PB

t+1 t = 1,3,…

Barter: Buyer take-it-or-leave-it offer 

buy       pay    in own goodc′￼ →
P*t
P*t−1

c′￼



A seller: sets p*0 = pA0

B buyer  with  
pA0

pB−1

pB,−1 B seller: sets p*1 = pB1 A seller: sets p*2 = pA2

A buyer with  
pB1

pA0
B buys with  

pA2

pB1

t = 0t = − 1 t = 1 t = 2

∞

∑
t=0

βtu(ct, c′￼t)

…

P*t = PA
t = PA

t+1 t = 0,2,…

P*t = PB
t = PB

t+1 t = 1,3,…

Barter: Buyer take-it-or-leave-it offer 

buy       pay    in own goodc′￼ →
P*t
P*t−1

c′￼



t − 1
…

t + 1
seller  
price  

setting
buyer offer seller  

accept/reject



t − 1
…

t + 1

P*t

seller  
price  

setting
buyer offer seller  

accept/reject



t − 1
…

t + 1

P*t pt =
P*t
P*t−1

seller  
price  

setting
buyer offer seller  

accept/reject



t − 1
…

t + 1

P*t pt =
P*t
P*t−1

seller  
price  

setting
buyer offer seller  

accept/reject

V(p) = max
c,c′￼

u(c, c′￼)

c = 1 − pc′￼

u(1 − c′￼, pc′￼) ≥ u(1,0)



t − 1
…

t + 1

(not binding)

P*t pt =
P*t
P*t−1

seller  
price  

setting
buyer offer seller  

accept/reject

V(p) = max
c,c′￼

u(c, c′￼)

c = 1 − pc′￼

u(1 − c′￼, pc′￼) ≥ u(1,0)



t − 1
…

t + 1

(not binding)

P*t pt =
P*t
P*t−1

seller  
price  

setting
buyer offer seller  

accept/reject

V(p) = max
c,c′￼

u(c, c′￼)

c = 1 − pc′￼

u(1 − c′￼, pc′￼) ≥ u(1,0)

c′￼ = D(p)
(standard demand)



t − 1
…

t + 1

(not binding)

P*t pt =
P*t
P*t−1

seller  
price  

setting
buyer offer seller  

accept/reject

V(p) = max
c,c′￼

u(c, c′￼)

c = 1 − pc′￼

u(1 − c′￼, pc′￼) ≥ u(1,0)

c′￼ = D(p)
(standard demand)

Seller controls today, but 
other agent controls tomorrow!


Static problem!



t − 1
…

t + 1

(not binding)

P*t pt =
P*t
P*t−1

seller  
price  

setting
buyer offer seller  

accept/reject

P*t = p* ⋅ P*t−1

V(p) = max
c,c′￼

u(c, c′￼)

c = 1 − pc′￼

u(1 − c′￼, pc′￼) ≥ u(1,0)

c′￼ = D(p)
(standard demand)

Seller controls today, but 
other agent controls tomorrow!


Static problem!



t − 1
…

t + 1

(not binding)

P*t pt =
P*t
P*t−1

seller  
price  

setting
buyer offer seller  

accept/reject

v(p) ≡ u(1 − D(p), pD(p))

p* ≡ arg max
p

v(p)

P*t = p* ⋅ P*t−1

V(p) = max
c,c′￼

u(c, c′￼)

c = 1 − pc′￼

u(1 − c′￼, pc′￼) ≥ u(1,0)

c′￼ = D(p)
(standard demand)

Seller controls today, but 
other agent controls tomorrow!


Static problem!



Equilibrium: Positive Conflict Inflation

Seller acts as a monopolist 
against some given 
demand function… 

… wants relative price > 1



Equilibrium: Positive Conflict Inflation

Seller acts as a monopolist 
against some given 
demand function… 

… wants relative price > 1



Equilibrium: Positive Conflict Inflation

P*t
P*t−1

> 1

Seller acts as a monopolist 
against some given 
demand function… 

… wants relative price > 1



Equilibrium: Positive Conflict Inflation

P*t
P*t−1

> 1

Seller acts as a monopolist 
against some given 
demand function… 

… wants relative price > 1

No Role for Inflation Expectations here! 

Does not depend on  discountβ



Equilibrium: Positive Conflict Inflation

Figure 2: Edgeworth box diagram. The offer curve for A (green) and B (purple) intersect
at the competitive equilibrium (assumed here with c = c

0 = 1/2). The optimum for seller
A (red) and seller B (blue) feature a tangency between the offer curves and indifference
curve. At the equilibrium, the relative price PAt/PBt cycles back and forth between these
optima.

where
v(p) ⌘ u(1 � D(p), pD(p)).

We assume an optimum p
⇤ exists and is unique.9 The first-order condition v

0(p
⇤) = 0

gives

p
⇤ =

1
1 � 1/e(p⇤)

· uc(c, c
0)

uc0(c, c0)
, (2)

where c = 1�D(p), c
0 = pD(p), and e(p) denotes the local demand elasticity �D

0(p)p/D(p).10

Just as for a standard monopolist, the relative price is set at a markup 1
1�1/e over the rele-

vant marginal cost—which in this case is the marginal rate of substitution uc/uc0 .
The equilibrium is illustrated in Figure , using an Edgeworth box diagram.

Equilibrium Inflation. Taking stock, we have seen that the rate of change in nominal
prices is constant and entirely determined by preferences and endowments. Indeed, in
this baseline model the solution is entirely driven by static considerations—it does not
depend on the discount factor b nor on expected inflation. The next proposition collects
these observation and shows that inflation is strictly positive.

9This is generically true, i.e., only in knife-edge specifications of u we have multiple global optima.
Thus, it is relevant to focus on the uniqueness cases.

10As usual, a necessary condition for p
⇤ to be optimal is e(p

⇤) > 1.

10
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P*t = p*(Πe)P*t−1

p*(Π) ≡ arg max
p

{v(p) + βV((Πe)2/p)}

Π = p*(Π)
Rational 

Expectations 
Fixed Point

P*t
P*t−1

> 1
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Extension…. 

Add money to stylized model (with random matches)


Main result: nominal money fixed… 
… money is used in exchange… 
… but conflict inflation persists! M/P shrinks towards zero…


Converge to moneyless equilibrium studied earlier!
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No….
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A network of N “sectors” each sector n:

good or factor (labor)

continuum of varieties 

Each sector cares about relative price (in logs) 

Each sector has aspiration for relative price…

Pn − ∑
n′￼

mnn′￼
Pn′￼

an

Input-output

or


Consumption baskets 
of workers
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1

2 3

4

W − P = aW

P − W = aP

Wage-Price Example
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where  is network centrality .

γ′￼a = ∑
n

γnan = 0

γ γ′￼M = γ′￼

aW + aP = 0
Wage-Price Example
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n′￼

mnn′￼
Pn′￼t

·Pnt = λn(ant + ∑
n′￼

mnn′￼
Pn′￼t − Pnt)

·Pt = Λ (at − APt)
·̄
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ψnπnt = ΠC
t

1
T ∫

T

0
πnt → ΠC

t

P̄t = ∑
n

ψnPnt

(ψn =
dn

d̄
γn)

Generalized Sectoral 
Inflation is Conflict

Average or Persistent  
Inflation is Conflict

ΠC
t ≡

1
d̄ ∑

n

γntant

Conflict Inflation



Wage-Price Example
(ωt = wt − pt)

·Pt = λp(apt + ωt)
·Wt = λw(awt − ωt)



Wage-Price Example
(ωt = wt − pt)

·Pt = λp(apt + ωt)
·Wt = λw(awt − ωt)

apt = − awt = Δ > 0
ω0 = 0

Example 1: No Disagreement



Wage-Price Example
(ωt = wt − pt)

·Pt = λp(apt + ωt)
·Wt = λw(awt − ωt)

apt = − awt = Δ > 0
ω0 = 0

Example 1: No Disagreement



Wage-Price Example
(ωt = wt − pt)

·Pt = λp(apt + ωt)
·Wt = λw(awt − ωt)

apt = − awt = Δ > 0
ω0 = 0

Example 1: No Disagreement

Opposite signs 
+ 

No long run 
inflation



Wage-Price Example

Example 2: Disagreement

apt = Δ > 0 = awt

ω0 = 0

(ωt = wt − pt)
·Pt = λp(apt + ωt)
·Wt = λw(awt − ωt)

apt = − awt = Δ > 0
ω0 = 0

Example 1: No Disagreement

Opposite signs 
+ 

No long run 
inflation



Wage-Price Example

Example 2: Disagreement

apt = Δ > 0 = awt

ω0 = 0

(ωt = wt − pt)
·Pt = λp(apt + ωt)
·Wt = λw(awt − ωt)

apt = − awt = Δ > 0
ω0 = 0

Example 1: No Disagreement

Opposite signs 
+ 

No long run 
inflation



Wage-Price Example

Example 2: Disagreement

apt = Δ > 0 = awt

ω0 = 0

(ωt = wt − pt)
·Pt = λp(apt + ωt)
·Wt = λw(awt − ωt)

apt = − awt = Δ > 0
ω0 = 0

Example 1: No Disagreement

Same signs 
+ 

Positive long 
run infaltion

Opposite signs 
+ 

No long run 
inflation
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Model of Aspirations?
 We take  as given…


 exogenous? No!…

… determined by full model

{at}

 Wage-Price Example (standard model)

Other possibilities?

real wage rigidities (Blanchard-Gali)

 … ?

aw = mrs + union markup + expected inflation
ap = − mpl + firm markup  + expected inflation
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P*nt = (ρ + λn)𝔼̂nt ∫

∞

t
e−(ρ+λn)(s−t)( ̂ans + ∑

n′￼

mn′￼nPn′￼s)ds

an = ̂an +
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Steady State Example

( ̂a, πe) → a

ant = 𝔼̂nt ∫
∞

t
e−(ρ+λn)(s−t)((ρ + λn) ̂ans + ∑

n′￼

mnn′￼
πn′￼s)ds

γ′￼a = γ′￼ ̂a + γ′￼

∑n′￼

mnn′￼
πe

nn′￼

ρ + λn
Conflict
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P*nt = (ρ + λn)∫
∞

t
e−(ρ+λn)(s−t)( ̂ans + ∑

n′￼

mn′￼nPn′￼s)ds

ρ ·P = Λ̂ ( ̂a − AP) + ··P
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Generalized Price-Wage 
Inflation is Conflict

πe = π
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Rational Expectations

Generalized Price-Wage 
Inflation is Conflict

Average or Persistent  
Inflation is Conflict

πe = π

Π̂C
t =

1
D̄ ∫

∞

0
e−ρsγ′￼ ̂at+s ds

·̄
Pt = ∑

n

ψnπnt = ΠC
t

1
T ∫

T

0
πnt → ΠC

t

P̄t = ∑
n

ψ̂nPnt



Stylized Model

General Framework

Applications Now!
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Wage Price Spirals
What is a wage price spiral? A shock or alternative model?


NO: mechanism, at work also in standard NK models

Can we gauge if mechanism is at work by looking at W/P?


NO: total power of mechanism vs. relative power on W and P

Does W/P tell us about shocks?


NO: Demand & Supply shocks can inflation and W/P↑ ↓

Optimistic perspective: wage price spiral but inflation falling



Conflict  Specific Model→
Build on previous conflict framework


Specialize to NK model with some features…


price and wage stickiness (as before)


output: labor AND input  
(supply constrained, energy, chips, lumber, etc)

Staggered Pricing  
Game


(Conflict)

NK + input {πt}
aspirations
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ϵ

ϵ − 1

w*t = (ρ + λw)∫
∞

t
e−(ρ + λw)(τ − t) (pτ + mrsτ,t) dτ

p*t = (ρ + λp)∫
∞

t
e−(ρ + λp)(τ − t) (wτ − mplτ) dτ



Shocks and Real Wage

mpl

mrs

·ω > 0
π > 0

·ω < 0
π > 0
πw > 0

πw > 0

·ω = 0

π = 0

πw = 0



Explore…


monetary policy mistake 
increases demand temporarily

Supply Constrained Demand Shock
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Real Wage Falls…

Λp

Λw

sX

ϵ
> σsL + η

Prices 
relatively 
less sticky 

than wages

Relatively weak 
response of real 

wage demands to 
hot labor market

Scarce 
input has 
high share 

and low 
elasticity of 
substitution 
with labor

A supply-constrained demand shock
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Two different responses of monetary policy captured by  path
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Why Does Inflation Fall when Wages Rise?
Price inflation can fall with higher wage inflation


Price of other input falls (negative inflation)… 
… supply constraints easing… 
… also: profit margin high, room for real wages to recover;


Wage increases already partially priced in 
(forward-looking rational expectations)
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Adding Money
Needed: motivate the use of money, give it some edge…


Split each period into an interval with [0,1] instants


Fraction  instants as before


Fraction  are “disasters”

✦buyer has no endowment

✦cannot trade via barter

✦… but can buy at nominal prices using money!


Monetary policy: fixed M

1 − δ

δ
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Equilibrium
(1 − δ)v(p̃t) + δF(1 − mt /p̃t) + β ((1 − δ)V ( pt pt+1

p̃t ) + δH ( mt

pt pt+1 ))
v′￼(pt)pt + mt+1

δ
1 − δ

u(1 − mt+1,0) = βV′￼(pt+1)pt+1

H′￼(mt)mt ≥ β2mt+2H′￼(mt+2)

G′￼(D(pt)) ≤ G′￼(mt /pt)

Result. For all M low enough…


P*t
P*t−1

> 1


