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» The natural rate of unemployment is a central concept in
macro economics

> In order to estimate the natural rate, we must specify a model
where it is a parameter (explicitly or implicitly)

» There are many such models, but we consider a linear
Phillips curve model (PCM)

e = PB1+ PoUs + € (1)

where 71 is Norwegian inflation in year t and U; is the
unemployment percentage U:.
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» The natural rate can defined in such a way that it becomes a
parameter in (1). Re-write the PCM as

e = Ba(Ur — _—'Bl) + €t

B2
= B2(Ur — U™") +&; (2)
and define P
Unat = —P1
B2

as the natural rate of unemployment.
» U" s at parameter in both (1) and (2), though implicit in

(1).
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> (2) is however NOT linear in parameters. To estimate U™
from (2) requires Non-linear Least Squares, (NLS).

» However, with the use of the delta method we can make

inference about U™ by estimating the linear-in parameter
model (1)
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With annual data from 1981 to 2010 (7 = 30) we estimate:

7ty = 8.37527 — 1.36632U;
(1.551) (0.4573)

Nat-rate (0rat)  83521) _ 6 1508

IT-rate (07t)  (B3520225) — 43001

Note:

» U’ is the" inflation target rate of unemployment”: the "natural
rate for 7t; = 2.5, instead of 0
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Use the delta-method formula :

var(0™") = var( _Aﬁl) R~ (

2

1
B2
From the estimation: cov(f1, B2) = —0.66876, Var(B1) = 2.4043, Var(f,) = 0.20915

2
) [var(=B1) + (07)? var(B2) — 2 (0™) cov(—px. Bo)

var(0") =

—1.36632
= 0.53567 % 2.599 = 1.3922

h 2
var(%) ~ (;) : [2.4043 +(6.1298) - 0.20915 — 2 - (5.73) - 0.66876]
1

Approximate 95 % confidence interval for U™ is therefore
6.1298 £2-41.3922 =573 —-2-1.1799

or

3.372% ; 8.089 8%

Memo: Direct estimation using the Non Linear Least Squares (NLS) gives:
var(0rat) = 1.0522 = 1.1067
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