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Ball�s Test for Hysteresis

A traditional Phillips curve

πt = πt�1 � α (ut � u�t ) (1)

Conventional view: " u� =) " π

Hysteresis: "" u =) " u� =) # π

Evidence
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Evidence: OECD Episodes



Measuring the Natural Rate

Basic identi�cation problem

Ball: fu�t g constructed as

u�t ' HP
�
ut +

1bα ∆πt

�
Implicit assumptions:

(i) u�t evolves smoothly over time
(ii) ut � u�t orthogonal to error term in PC

Are these assumptions reasonable? Need for a theory of u�t and the
error term.
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Adverse productivity shock # at =) "" unt
=) optimal policy: " ut , " πt

Persistent increase in unt in response to adverse real shocks (if strong
real wage rigidities), partly matched by corresponding increase in ut
under optimal policy =) appearance of hysteresis.

Unanswered question: why don�t real wages fall?
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Unemployment and In�ation: A Microfounded Approach

Staggered wage setting à la Calvo

πwt = β Etfπwt+1g � λ (µt � µnt )

where
µt � (wt � pt )� (ct + ϕ nt )

Unemployment
ut � nst � nt

where nst is implicitly de�ned by

wt � pt = ct + ϕ nst

Wage markup and unemployment

µt = ϕ ut ; µnt = ϕ unt

Wage in�ation equation

πwt = β Etfπwt+1g � λϕ (ut � unt )
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Price setting:
pt = wt � at

where ∆at = εt � white noise.

Price in�ation equation

πt = β Etfπt+1g � λϕ (ut � unt )� εt

Di¤erences with traditional Phillips Curve

- unemployment coe¢ cient and error term have a structural
interpretation

- in�ation is forward looking.
- the natural rate has a well de�ned meaning: equilibrium

unemployment in the absence of nominal rigidities.
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No reason to presume funt g is a smooth function of time (e.g. large
response to real shocks if real wage rigidities). Conventional measures
likely to be poor proxies.

Adverse productivity shock # εt =) "" unt =) optimal policy: " ut
, " πt

Hysteresis () persistent increase in unt in response to adverse
shocks (e.g. strong real wage rigidities).
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