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Abstract

In this paper, we develop a bivariate unobserved components model for inflation and 
unemployment. The unobserved components are trend inflation and the non-
accelerating inflation rate of unemployment (NAIRU). Our model also incorporates a 
time-varying Phillips curve and time-varying inflation persistence. What sets this paper 
apart from the existing literature is that we do not use unbounded random walks for the 
unobserved components, but rather use bounded random walks. For instance, trend 
inflation is assumed to evolve within bounds. Our empirical work shows the importance 
of bounding. We find that our bounded bivariate model forecasts better than many 
alternatives, including a version of our model with unbounded unobserved components. 
Our model also yields sensible estimates of trend inflation, NAIRU, inflation persistence 
and the slope of the Phillips curve.

T H E A U S T R A L I A N N A T I O N A L U N I V E R S I T Y



Keywords

trend inflation, non-linear state space model, natural rate of unemployment, inflation 
targeting, Bayesian

JEL Classification

Address for correspondence: 

(E) cama.admin@anu.edu.au

The Centre for Applied Macroeconomic Analysis in the Crawford School of Public Policy has been 
established to build strong links between professional macroeconomists. It provides a forum for quality 
macroeconomic research and discussion of policy issues between academia, government and the private 
sector.

The Crawford School of Public Policy is the Australian National University’s public policy school, 
serving and influencing Australia, Asia and the Pacific through advanced policy research, graduate and 
executive education, and policy impact.

T H E  A U S T R A L I A N  N A T I O N A L  U N I V E R S I T Y





























1980 1990 2000 2010
-10

-5

0

5

10

15

20

25

30
k = 1

1980 1990 2000 2010
-30

-20

-10

0

10

20

30
k = 16

VAR(2)-SV
Bi-UC
Bi-UC-NoBound

1980 1990 2000 2010
-14

-12

-10

-8

-6

-4

-2

0

2

4

6
k = 1

1980 1990 2000 2010
-5

0

5

10

15

20

25

30

35
k = 16

VAR(2)-SV
Bi-UC
Bi-UC-NoBound





1960 1980 2000
0

2

4

6
t

1960 1980 2000
4

5

6

7

8
u

t

1960 1980 2000
0

0.5

1

t

1960 1980 2000
-1

-0.5

0

t



1960 1980 2000
1

2

3

4


1960 1980 2000
4

5

6

7
u

1960 1980 2000
0

0.5

1


1960 1980 2000
-0.8

-0.6

-0.4

-0.2

0
























-2 0 2 4 6
0

0.5

1

1.5


T
 = 1

-2 0 2 4 6
0

0.2

0.4

0.6

0.8


T
 = 2

0 2 4 6
0

0.2

0.4

0.6

0.8


T
 = 3

0 2 4 6
0

0.2

0.4

0.6

0.8

1


T
 = 4

no bounds
a

=0, b


=5

a

=1, b


=4.5



2 4 6 8
0

0.5

1

1.5

2
T

u = 4

2 4 6 8
0

0.2

0.4

0.6

0.8

1
T

u = 5

4 5 6 7 8
0

0.2

0.4

0.6

0.8

1

T
u = 6

4 5 6 7 8
0

0.5

1

1.5

2

T
u = 7

no bounds
au=3, bu=8

au=4, bu=7










