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VI. Natural Rate of Unemployment

1. Inflation

Here is our model which defines the aggregate supply relation:

P = P e(1 +m)F (u, z)

And next we define the the function which relates unemployment (u) and the catchall variable (z):

F (u, z) = 1− αu+ z

In equilibrium:
P = P e(1 +m)(1− αu+ z) (1)

Finally, with π is inflation and πe is expected inflation:

π = πe + (m+ z)− αu (2)

Recall: m is the markup, α is the extent to which unemployment (u) is correlated with inflation.

Let’s give it a time component:
πt = πe

t + (m+ z)− αut (3)

If we assume that πe
t = 0, in other words, if we assume that expected inflation is zero, then we get the classic

Phillip’s Curve:
πt = (m+ z)− αut (4)

We’ll now assume that inflation expectations are set by the following equation:

πe
t = θπt−1 (5)

when θ = 0 we get the classic Phillip’s Curve: πt = (m+ z)− αut

when θ > 0 inflation depends on both unemployment and inflation from last year: πt = θπt−1 + (m+ z)− αut

Finally, when θ = 1 and moving last year’s inflation over to the left hand side:

πt − πt−1 = (m+ z)− αut (6)

High unemployment leads to decreasing inflation; low unemployment leads to increasing inflation.

The story here is that the classic Phillip’s Curve did well to explain the relationship between unemployment and
inflation prior to the 1970s. Then, the fundamentals of that relationship changed for numerious reasons, and
as a result the Phillip’s curve had to be augmented to account for this changing dynamic. The modern view of
the Phillip’s Curve is that since the 1970s, unemployment has had a significant relationship with the change in
inflation, instead of inflation itself. This subtle difference has broad potential ramifications in policy, especially
with respect to monetary policy.

2. Unemployment

Recall from chapter 6, that the natural rate of unemployment occurs when price expectations (P e) are equal to
the price level (P*). This occurs at potential output (Y*). This implies:

πt = πe
t
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solving for u:
u = (m+ z)/α

Setting equal to natural unemployment:
un =

m+ z

α
(7)

plug in and rearrange from equation (3):

πt − πe
t = −α(ut −

m+ z

α
) (8)

Taking this further:
πt − πe

t = −α(ut − un) (9)

And if inflation expectations are well approximated by last year’s inflation, we get:

πt − πt−1 = −α(ut − un) (10)

This gives us another way of thinking about the Phillips curve, as a relation between the actual unemployment
rate ut, the natural unemployment rate un, and the change in the inflation rate πt − πt−1.

— The change in the inflation rate depends on the difference between the actual and the natural unemployment
rates. When the actual unemployment rate is higher than the natural unemployment rate, the inflation rate
decreases; when the actual unemployment rate is lower than the natural unemployment rate, the inflation rate
increases.

— It also gives us another way of thinking about the natural rate of unemployment: The natural rate of unem-
ployment is the rate of unemployment required to keep the inflation rate constant. This is why the natural rate is
also called the non-accelerating inflation rate of unemployment, or NAIRU.
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