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Main Summary

Suggest that the Phillips Curve is non-linear (as in Phillips’ work).

Provide evidence for it.

Provide a theory of an Inv-L NK Phillips Curve to replace the

traditional NK equation.

Draw policy implications for a soft landing.
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The Original Phillips Curve
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The Collapse of the Phillips Curve
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The NK Phillips Curve

πt = κxt︸ ︷︷ ︸
Keynesian

Phillips Curve

+ υt + βEtπt+1︸ ︷︷ ︸
New Keynesian

Phillips Curve

with

xt = measure of economic slack

κ = slope

υt = supply shock

Etπt+1 = expectations of inflation
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Flaws of the NK Phillips curve in predicting the 2020s inflationary

surge

Estimated slope is flat: a 1% fall in unemployment increases

inflation by only 0.34 point, see Hazell et al. (2022).

Supply shock has been moderate in magnitude and inflation

expectations have remained anchored (unlike the 70s).

Measure of economic slack: the unemployment rate might not

capture all the significant pressures coming from the labor market,

...drop in the matching efficiency and...in labor-force participation.
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Predicting the 2020s inflation with pre-Covid estimates
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Anchored inflation expectations
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Moderate supply shocks
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Vacancy-to-unemployed ratio versus unemployment rate
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An Inv-L New-Keynesian Phillips Curve

πt =

 κtight θ̂t + κ
tight
υ υ̂t + βEtπt+1

κw ŵt−1 + κθ̂t + κυυ̂t + κβEtπt+1

tight labor market

loose labor market

New features:

1 Measure of economic slack:

θt =
vacancy rate

unemployment rate

2 Non-linearities:

κtight > κ κtight
υ > κυ

while κβ can be higher or lower than β.
3 Various types of shifters: υ̂t includes oil, mark-up, productivity,

participation rate and matching-efficiency shocks.
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An Inv-L New-Keynesian Phillips Curve in the Data
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Inflation and Vacancy-to-Unemployed Ratio: 1960-2023
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Inflation and Vacancy-to-Unemployed Ratio: 1919-1960
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Estimation

πt = βc + βππt−1 + (βθ + βθd
Dt ) ln θt + (βυ + βυd

Dt )υt + βπeπe
t + εt ,
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Prediction using the Inv-L NK Phillips Curve
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Model: Household

Household’s utility flow:

U(Ct ,Ft , χt , ξt ) = ξt

(
Ct − χt

∫ Ft

0
fωdf

1− σ

)1−σ

Ct : consumption index; Ft : number of people that decides to

participate in the labor market; each household member is

indexed by f and has fixed disutility fω (see Galì, 2009), with

ω > 0: ∫ Ft

0

fωdf =
F 1+ω

t

1 + ω
.

The household decides the labor force participation. The entire

labor force is not going to be employed because of frictions in the

labor market.
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Model: Household

The labor force is divided between employed and unemployed

Ft = Nt + Ut , (1)

where Nt is people employed by firms and Ut is unemployed

workers at the end of period t .

At the beginning of each period a fraction (1− s) of the labor force

is attached to firms.

The remaining fraction of the labor force, s, is without work. Their

ability to enter employment is determined by the matching function

Mt = mt (Ut )
ηV

1−η
t (2)

where mt > 0 is matching efficiency while Vt is vacancies posted

by employment agencies; η is a parameter with 0 < η < 1.
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Model: Household

Define the tightness of the market by θt ≡ Vt/Ut , hiring rate is:

(Ht/sFt ) = (mtUtθ
1−η
t )/s,

Total employment and labor income are given by

Nt = (1− s)Ft + Ht = Ft (1− s + mtutθ
1−η
t ). (3)

WtNt = Wt (1− s)Ft + Wt (1− γb
t )mtutθ

1−η
t Ft

since households obtain jobs through employment agency paying

a fee γb
t proportional to their income.

Optimal labor-force participation is:

Ft =

(
(1− s + (1− γb

t )mtutθ
1−η
t )

χt

wt

) 1
ω

. (4)
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Firms

Firms in a monopolistic-competitive market using labor and

energy, y = AtN
αnOαo with cost of adjusting prices like in

Rotemberg (1982).

πt =
(ε− 1)

ζ
(µ̂t +(1−αo)ŵt +(1−αn−αo)N̂t−Ât +αoq̂t )+βEtπt+1

with

N̂t =
1

ω
(ŵt − χ̂t − ς2γ̂

b
t )−

(
ς1

ω
+

ū

1− ū

)
ût ,

and the Beveridge curve

ût = −s − ū

s
(m̂t + (1− η)θ̂t )
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Employment agency

The employment agency i chooses the number of vacancy to

maximize profits

γb
t wtMt (i)− γc

t Vt (i),

γc
t is the marginal cost of one unit of vacancy, and

Mt (i) = mtθ
−η
t︸ ︷︷ ︸

Success rate of a vacancy

Vt (i).

Agencies supply vacancies insofar as marginal benefits equalize

costs

γb
t wtmtθ

−η
t︸ ︷︷ ︸

Marginal benefit

= γc
t︸︷︷︸

Marginal cost

which delivers additional restriction that enable model to pin down

real wages at its flexible value:

wflex
t =

1

mt

γc
t

γb
t

θηt (5)
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Phillips Curve

Combine:

πt =
(ε− 1)

ζ
(µ̂t + (1− αo)ŵflex

t + (1− αn − αo)N̂t − Ât + αoq̂t ) + βEtπt+1

N̂t =
1

ω
(ŵflex

t − χ̂t )−
(
ς

ω
+

ū

1− ū

)
ût ,

ût = −s − ū

s
(m̂t + (1− η)θ̂t )

ŵflex
t = γ̂c

t − γ̂b
t + ηθ̂t − m̂t

to imply

πt = κtight θ̂t + κtight
υ (υ̂t + ϑ̂t ) + βEtπt+1

υ̂t = υ( Ât︸︷︷︸
Productivity

(-)

, q̂t︸︷︷︸
Oil price

(+)

, µ̂t︸︷︷︸
Markup

(+)

, χ̂t︸︷︷︸
Labor force
participation

(-)

) ϑ̂t = ϑ( γ̂c
t︸︷︷︸

Vacancy
cost
(+)

, γ̂b
t︸︷︷︸

Vacancy
benefit

(-)

, m̂t︸︷︷︸
Matching
efficiency

(-)

)

(Bank of Spain) November 23, 2023 22 / 1



Wage mechanism and wage norm

Wage mechanism is

Wt = max(W norm
t ,Ptw

flex
t )

θt > θ∗t ⇒ Tight Labor Market: wages are fully flexible and given by:

wflex
t =

1

mt

γc
t

γb
t

θηt

θt < θ∗t ⇒ Loose Labor Market: wages are set according to a wage

norm

W norm
t = (Wt−1(Πe

t+1)δ)λ(Ptw
flex
t )1−λ. (6)

Keynes’ wage norm, W norm
t = Wt−1, nested if λ = 1 and δ = 0.

θ∗t is given by

θ∗t =
γb

t

γc
t

mt

(
wt−1

(Πe
t+1)δ

Πt

) 1
η
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Inv-L NK Phillips Curve

The Inv-L Phillips Curve:

πt =


κtight θ̂t + κ

tight
υ (υ̂t + ϑ̂

tight

t ) + βEtπt+1

κw ŵt−1 + κθ̂t + κυ(υ̂t + ϑ̂t ) + κβEtπt+1

if θ̂t > θ∗

if θ̂t ≤ θ∗

where

κtight > κ

κtight
υ > κυ

while κβ can be higher or lower than β.
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An Inv-L New-Keynesian Phillips Curve
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Policy Implications: the 1970s

Period in which θ < 1, oil shock and inflation expectations unanchored

⇒ hard landing.
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Policy Implications: the 2020s

Period in which θ > 1, energy/supply and demand shocks, inflation

expectations anchored⇒ soft landing.
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Conclusion

Recent inflationary surge might be driven by demand and supply

shocks interacting on a steep Phillips curve that arises under

extraordinarily tight labor market.

We have provided evidence and theory of an Inv-L Phillips Curve.

Policy implications include the thesis that an appropriate monetary

policy can bring down inflation without creating a deep recession.
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