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Jane Ihrig and Jaime Marquez*

Abstract: One of the most remarkable macroeconomic developments of the past decade has been the
widespread decline in inflation despite declines in unemployment rates. For the United States, these
seemingly contradictory developments have been reconciled in terms of three factors: (1) an acceleration
in productivity, (2) structural changes in labor markets that lowered the natural unemployment rate
(NAIRU), and (3) improved credibility of monetary policy.  Here we ask whether comparable factors were
at work in foreign industrial countries.  To address this question, we empirically characterize the relationship
between inflation, the unemployment rate, and structural factors using an extended Phillips curve model with
quarterly data through 1994.  By undertaking counterfactual simulations from 1995 to 2001, we quantify the
separate contributions of unemployment-rate movements, labor-market reforms (that affected the NAIRU),
and productivity developments on inflation.  In line with previous work on the United States, we find that
productivity advancements were the main structural factor reducing inflation in the United States.  For
foreign countries, persistent labor-market slack was the main factor exerting downward pressure on inflation.
This persistence stemmed, in part, from structural reforms that lowered the NAIRU while the unemployment
rate was declining.
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Figure 1

Inflation and Unemployment Rates in Selected OECD Countries
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Figure 2

                Labor Market Developments

3

4

5

6

7

8

9

10

11

12

1990 1992 1994 1996 1998 2000

Source: NAIRU: OECD; unemployment rate: BLS.

Unemployment rate

NAIRU

      United States
Percent       

3

4

5

6

7

8

9

10

11

12

1990 1992 1994 1996 1998 2000

Source: Staff calculations using OECD data, GDP-weighted average
across 19 foreign OECD countries.

Unemployment rate

NAIRU

      Foreign Industrial Countries
Percent       

3

4

5

6

7

8

9

10

11

12

1990 1992 1994 1996 1998 2000

Source:  NAIRU: OECD; unemployment rate: Eurostat.

Unemployment rate

NAIRU

      Euro Area
Percent       

3

4

5

6

7

8

9

10

11

12

1990 1992 1994 1996 1998 2000

Source: OECD.

Unemployment rate

NAIRU

      United Kingdom
Percent       



EG
AP

 =
 U

-U
*, 

>0
 m

ea
ns

 s
la

ck
 in

 th
e 

la
bo

r m
ar

ke
t.

(T
he

 o
bs

er
va

tio
n 

fo
r G

re
ec

e 
is

 e
xc

lu
de

d 
fro

m
 th

e 
re

gr
es

si
on

 b
ec

au
se

 it
 is

 a
n 

ou
tli

er
.)

Fi
gu

re
 3

  
A

ve
ra

ge
 U

ne
m

pl
oy

m
en

t G
ap

 (E
G

A
P)

 v
s.

 C
ha

ng
e 

in
 In

fla
tio

n

y 
= 

-0
.4

3x
 +

 0
.1

0
   

  (
 0

.1
9)

   
 (0

.2
8)

R
2  =

 0
.2

3
-3-2-10123 -1

.5
-1

.0
-0

.5
0.

0
0.

5
1.

0
1.

5
2.

0
2.

5
3.

0
3.

5
4.

0

A
ve

ra
ge

 E
G

A
P 

(1
99

5-
20

01
), 

pe
rc

en
t

Change in Inflation (1999-2001) - (1993-1995), 
percentage points

Au
st

ra
lia

Au
st

ria

Be
lg

iu
m

C
an

ad
a

Fi
nl

an
d

Fr
an

ce

G
er

m
an

y

Ire
la

nd

Ita
ly

Ja
pa

n

N
et

he
rla

nd
s

N
ew

 Z
ea

la
nd

N
or

w
ay

Po
rtu

ga
l

Sp
ai

n
Sw

ed
en

Sw
itz

er
la

nd
U

ni
te

d 
Ki

ng
do

m

U
ni

te
d 

St
at

es

* G
re

ec
e 

(-.
20

, -
7.

22
)



O
G

AP
 =

 (G
D

P-
Po

te
nt

ia
l)/

Po
te

nt
ia

l, 
>0

 m
ea

ns
 p

ro
du

ct
io

n 
is

 a
bo

ve
 c

ap
ac

ity
.

Fi
gu

re
 4

A
ve

ra
ge

 O
EC

D
 O

ut
pu

t G
ap

 (O
G

A
P)

 v
s.

 C
ha

ng
e 

in
 In

fla
tio

n

y 
= 

0.
87

x 
- 0

.1
0

   
  (

0.
36

)  
(0

.4
3)

R
2  =

 0
.2

4
-8-6-4-2024 -3

.0
-2

.5
-2

.0
-1

.5
-1

.0
-0

.5
0.

0
0.

5
1.

0
1.

5
2.

0

A
ve

ra
ge

 O
EC

D
  O

G
A

P 
(1

99
5-

20
01

), 
pe

rc
en

t

Change in Inflation (1999-2001) - (1993-1995), 
percentage points

Au
st

ra
lia

Au
st

ria

Be
lg

iu
m

C
an

ad
a

Fi
nl

an
d

Fr
an

ce
G

er
m

an
y

G
re

ec
e

Ire
la

nd

Ita
ly

Ja
pa

n

N
et

he
rla

nd
s

N
ew

 Z
ea

la
nd

N
or

w
ay

Po
rtu

ga
l

Sp
ai

n
Sw

ed
en

Sw
itz

er
la

nd
U

.K
.

U
.S

.



Fi
gu

re
 5

: E
qu

at
io

n 
1,

 M
ea

n 
1-

St
ep

 A
he

ad
 F

or
ec

as
t E

rr
or

19
95

Q
1 

- 2
00

1Q
4 

(- 
m

ea
ns

 o
ve

rp
re

di
ct

io
n)

-6
.0

-4
.0

-2
.0

0.
0

2.
0

4.
0

6.
0

Au
st

ria

Be
lg

iu
m

C
an

ad
a

Fi
nl

an
d

Fr
an

ce

G
er

m
an

y

G
re

ec
e

Ire
la

nd

Ita
ly

Ja
pa

n

Po
rtu

ga
l

Sp
ai

n

U
ni

te
d 

Ki
ng

do
m

pe
rc

en
ta

ge
 p

oi
nt

s

Au
st

ra
lia

N
ew

 Z
ea

la
nd

N
or

w
ay

Sw
ed

en

U
ni

te
d 

St
at

es

Sw
itz

er
la

nd

N
et

he
rla

nd
s



19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

12345
πS  : 

N
A

IR
U

 a
nd

 P
ro

du
ct

iv
ity

 G
ro

w
th

 a
t 1

99
4 

va
lu

es

πU
=

U
*  : 

N
o 

sl
ac

k

πU
*  : 

N
A

IR
U

 a
t 1

99
4 

va
lu

e

πB
: B

as
el

in
e 

F
ig

ur
e 

6:
 U

.S
. I

nf
la

ti
on

 R
at

e:
 C

ou
nt

er
fa

ct
ua

l S
im

ul
at

io
ns

 

(A
nn

ua
liz

ed
 Q

ua
rt

er
ly

 G
ro

w
th

y 
R

at
es

, P
er

ce
nt

)

−



19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

−
1012345678

πB
: B

as
el

in
e

πS  : 
N

A
IR

U
 a

nd
 P

ro
du

ct
iv

ity
 G

ro
w

th
 a

t 1
99

4 
va

lu
es

πU
*  : 

N
A

IR
U

 a
t 1

99
4 

va
lu

e

πU
=

U
*  : 

N
o 

sl
ac

k

F
ig

ur
e 

7:
 I

ri
sh

 I
nf

la
ti

on
 R

at
e:

 C
ou

nt
er

fa
ct

ua
l S

im
ul

at
io

ns
 

(A
nn

ua
liz

ed
 Q

ua
rt

er
ly

 G
ro

w
th

y 
R

at
es

, P
er

ce
nt

)

−



19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

1.
0

1.
5

2.
0

2.
5

3.
0

3.
5

4.
0

πS  : 
N

A
IR

U
 a

nd
 P

ro
du

ct
iv

ity
 G

ro
w

th
 a

t 1
99

4 
va

lu
es

πU
*  : 

N
A

IR
U

 a
t 1

99
4 

va
lu

e

πU
=

U
*  : 

N
o 

sl
ac

k

πB
 : 

B
as

el
in

e

F
ig

ur
e 

8:
 N

et
he

rl
an

d’
s 

In
fl

at
io

n 
R

at
e:

 C
ou

nt
er

fa
ct

ua
l S

im
ul

at
io

ns
(A

nn
ua

liz
ed

 Q
ua

rt
er

ly
 G

ro
w

th
y 

R
at

es
, P

er
ce

nt
)

−



Fi
gu

re
 9

: E
qu

at
io

n 
1,

 E
xP

os
t -

 C
ou

nt
er

fa
ct

ua
l S

im
ul

at
io

n 
( -

 m
ea

ns
 p

us
he

d 
do

w
n 

in
fla

tio
n)

-3
.0

-2
.0

-1
.0

0.
0

1.
0

2.
0

3.
0

Au
st

ria

G
er

m
an

y

G
re

ec
e

Ja
pa

n

Pe
rc

en
ta

ge
 P

oi
nt

s
C

on
st

an
t N

AI
R

U
 a

nd
 P

ro
du

ct
iv

ity
 G

ro
w

th
C

on
st

an
t N

AI
R

U

U
ni

te
d 

St
at

es

U
ni

te
d 

Ki
ng

do
m

Sp
ai

n

Po
rtu

ga
l

N
or

w
ay

N
ew

 Z
ea

la
nd

Sw
itz

er
la

nd

Sw
ed

en

N
et

he
rla

nd
s

Ita
ly

Ire
la

nd

Fr
an

ce

Fi
nl

an
d

C
an

ad
a

Be
lg

iu
m

Au
st

ra
lia

-3
.0

5



Figure A1

Unit Labor Costs in Selected OECD Countries
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Figure A1
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Figure A1

Unit Labor Costs in Selected OECD Countries
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Figure A1

Unit Labor Costs in Selected OECD Countries
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Figure A2 - Post-Pre Unemployment Coefficient, equation 3
2nd-1st sample
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Country 1990-1994 1995 - 2001 Change

Australia 2.64 2.66 0.02

Austria 3.41 1.64 -1.77

Belgium 2.70 1.79 -0.92

Canada 2.52 1.80 -0.72

Finland 2.85 1.58 -1.27

France 2.42 1.34 -1.08

Germany 3.27 1.49 -1.78

Greece 15.61 4.83 -10.78

Ireland 2.47 2.99 0.52

Italy 5.09 2.76 -2.33

Japan 1.77 0.09 -1.68

Netherlands 2.91 2.49 -0.41

New Zealand 2.27 1.86 -0.42

Norway 2.60 2.33 -0.27

Portugal 8.40 3.09 -5.32

Spain 5.32 2.96 -2.36

Sweden 5.41 1.02 -4.39

Switzerland 3.56 0.90 -2.66

United Kingdom 4.71 2.49 -2.22

United States 3.53 2.45 -1.08

memos: 

Foreign Median 2.91 1.86 -1.05

 

Source: Headline CPI measures, except United Kingdom which is RPIX, from national
statistic offices.

Average of quarterly inflation (a.r.), percent

Table 1  
Headline Inflation in Industrial Countries: Selected Periods



Country 1990-1994 1995 - 2001 Change             
(90-94) to (95-01) 1999-2001 Change           

(90-94) to (99-01)

Australia 9.30 7.49 -1.81 6.66 -2.65

Austria 6.11 6.65 0.54 6.19 0.09

Belgium 7.70 8.55 0.85 7.35 -0.34

Canada 10.27 8.29 -1.98 7.20 -3.08

Finland 10.95 11.84 0.89 9.71 -1.24

France 10.44 11.04 0.60 9.84 -0.60

Germany 7.66 10.27 2.61 9.83 2.17

Greece 7.39 9.37 1.97 11.07 3.67

Ireland 14.50 7.73 -6.77 4.44 -10.06

Italy 9.11 11.20 2.09 10.51 1.40

Japan 2.35 4.07 1.72 4.82 2.47

Netherlands 6.11 4.48 -1.63 2.61 -3.50

New Zealand 9.20 6.38 -2.82 6.04 -3.16

Norway 5.70 3.92 -1.78 3.43 -2.27

Portugal 5.19 5.62 0.44 4.26 -0.93

Spain 19.57 18.26 -1.31 14.33 -5.24

Sweden 5.21 6.36 1.14 4.74 -0.47

Switzerland 2.68 3.50 0.82 2.18 -0.49

United Kingdom 8.82 6.50 -2.32 5.56 -3.27

United States 6.60 4.78 -1.81 4.34 -2.25

Foreign Median 7.70 7.49 -0.21 6.19 -1.50

  

 
Source: Unemployment rates are from national statistic offices.

Table 2
Unemployment Rates in Industrial Countries: Selected Periods

Averages at annual rates, percent
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Country 1st period 2nd period Date of Sample Break

Australia 0.74 -3.28 1993

Austria 0.47 2.03 1984

Belgium -1.10 2.40 1986

Canada 0.50 1.43 1984

Finland -0.66 2.90 1984

France 0.69 2.92 1986

Germany 3.52 1.82 1980

Greece 0.34 0.29 1993

Ireland 0.36 2.51 1984

Italy 1.05 2.50 1986

Japan 2.78 2.46 1980

Netherlands 0.22 -4.77 1984

New Zealand -0.37 5.66 1990

Norway -0.86 7.14 1989

Portugal 1.01 1.77 1986

Spain 0.28 3.00 1986

Sweden -0.52 -1.28 1992

Switzerland 0.36 1.09 1984

United Kingdom 0.56 1.51 1980

United States 0.70 1.22 1980

Foreign Median 0.36 2.03

*  Taylor Rule inflation coefficients are from Gagnon and Ihrig (2001).

Taylor Rule Inflation Coefficient*

Credibility of Monetary Policy: Selected Periods
Table 4



Table 5: OLS Coefficient Estimates and Residual Properties
Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Australia Austria

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.63 0.58 -- -- 0.33 0.32 -- --
(0.21) (0.26) (0.10) (0.15)

U – U* -- -- +0.06 -0.14 -- -- -0.98 -0.68
(0.33) (0.24) (0.50) (0.34)

[log (CPI) – log(Mprice)] -- -- -- -- -- -- -- --

[log(CPI) – log(ULC)] -0.02 -0.02 +0.01 -0.01 -0.20 -0.03 +0.03 -0.002
(0.05) (0.05) (0.05) (0.05) (0.08) (0.07) (0.05) (0.05)

R2 0.47 0.39 0.44 0.46 0.52 0.30 0.36 0.38
SER (% a.r.) 3.40 3.56 3.39 3.34 1.43 1.73 1.67 1.65

Residual Properties (p-values) a

Serial Independence 0.86 0.80 0.68 0.63 0.26 0.65 0.45 0.51
Homoskedasticity 0.03 0.00 0.00 0.01 0.73 0.99 0.99 0.99
Normality 0.00 0.00 0.09 0.13 0.15 0.00 0.00 0.01

Sample 74-94 72-94 72-94 72-94 74-94 72-94 72-94 72-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Belgium Canada

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.26 0.04 -- -- 0.34 0.47 -- --
(0.17) (0.19) (0.15) (0.13)

U – U* -- -- -0.27 -0.30 -- -- -0.29 -0.14
(0.21) (0.13) (0.19) (0.12)

[log (CPI) – log(Mprice)] -- +0.03 -- -- +0.04 -0.02 -- -0.01
(0.02) (0.03) (0.02) (0.01)

[log(CPI) – log(ULC)] -0.12 -- -0.05 -0.15 -0.10 +0.08 -- --
(0.08) (0.05) (0.08) (0.13) (0.09)

R2 0.39 0.44 0.30 0.34 0.76 0.64 0.67 0.71
SER (% a.r.) 1.40 1.36 1.48 1.44 1.24 1.48 1.43 1.13

Residual Properties (p-values) a

Serial Independence 0.63 0.95 0.28 0.09 0.48 0.90 0.56 0.17
Homoskedasticity 0.56 0.99 0.68 0.25 0.59 0.33 0.73 0.45
Normality 0.31 0.46 0.35 0.47 0.51 0.80 0.35 0.99

Sample 81-94 81-94 81-94 81-94 81-94 81-94 81-94 77-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Finland France

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* -0.04 -0.08 -- -- 0.21 0.10 -- --
(0.06) (0.10) (0.14) (0.23)

U – U* -- -- -0.02 -0.04 -- -- -0.45 -0.59
(0.23) (0.21) (0.30) (0.17)

[log (CPI) – log(Mprice)] -0.09 -0.07 -- -0.004 -- -- -- --
(0.01) (0.01) (0.03)

[log(CPI) – log(ULC)] -0.19 -0.01 -0.08 -0.08 -0.05 -0.03 -0.03 -0.10
(0.08) (0.06) (0.03) (0.16) (0.05) (0.06) (0.06) (0.06)

R2 0.95 0.94 0.51 0.51 0.59 0.37 0.27 0.38
SER (% a.r.) 1.37 1.39 4.13 4.13 1.31 1.50 1.59 1.46

Residual Properties (p-values) a

Serial Independence 0.88 0.66 0.67 0.07 0.98 0.60 0.09 0.29
Homoskedasticity 0.78 0.85 0.18 0.18 0.93 0.65 0.66 0.82
Normality 0.19 0.26 0.00 0.00 0.81 0.00 0.00 0.00

Sample 80-94 80-94 80-94 80-94 79-94 79-94 79-94 79-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Germany Greece

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.04 -0.04 -- -- 0.31 0.30 -- --
(0.06) (0.10) (0.26) (0.32)

U – U* -- -- -0.89 -0.45 -- -- -3.80 -3.61
(0.21) (0.11) (1.06) (0.91)

[log (CPI) – log(Mprice)] -- -- +0.02 -0.01 -0.23 -0.26 -0.58 -0.59
(0.02) (0.02) (0.15) (0.14) (0.17) (0.16)

[log(CPI) – log(ULC)] -0.23 -0.21 +0.09 -0.01 -0.50 -0.50 -0.27 -0.22
(0.08) (0.08) (0.07) (0.08) (0.12) (0.12) (0.18) (0.17)

R2 0.78 0.75 0.73 0.73 0.64 0.64 0.55 0.57
SER (% a.r.) 1.35 1.42 1.42 1.44 3.01 3.03 3.27 3.18

Residual Properties (p-values) a

Serial Independence 0.49 0.50 0.01 0.02 0.39 0.42 0.26 0.27
Homoskedasticity 0.34 0.60 0.35 0.27 0.79 0.77 0.96 0.93
Normality 0.19 0.26 0.50 0.49 0.04 0.05 0.00 0.01

Sample 74-94 74-94 72-94 72-94 82-94 82-94 82-94 82-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and  lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Ireland Italy

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.76 -0.12 -- -- 0.08 0.19 -- --
(0.26) (0.17) (0.22) (0.36)

U – U* -- -- -0.19 -0.32 -- -- 0.25 -0.39
(0.55) (0.44) (0.58) (0.40)

[log (CPI) – log(Mprice)] -- -0.02 -0.03 -0.02 +0.03 +0.02 +0.03 +0.03
(0.01) (0.02) (0.02) (0.01) (0.01) (0.01) (0.01)

[log(CPI) – log(ULC)] -0.21 -- -0.01 -0.04 -0.24 -- -- --
(0.09) (0.06) (0.06) (0.13)

R2 0.72 0.68 0.78 0.79 0.67 0.42 0.49 0.52
SER (% a.r.) 2.76 2.81 2.44 2.38 2.32 2.94 2.75 2.68

Residual Properties (p-values) a

Serial Independence 0.53 0.45 0.45 0.36 0.89 0.55 0.86 0.80
Homoskedasticity 0.06 0.01 0.19 0.25 0.38 0.00 0.21 0.20
Normality 0.00 0.00 0.01 0.01 0.48 0.60 0.28 0.23

Sample 81-94 81-94 81-94 81-94 74-94 74-94 72-94 72-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Japan Netherlands

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.13 0.29 -- -- 0.09 0.18 -- --
(0.09) (0.17) (0.09) (0.15)

U – U* -- -- -1.07 -2.77 -- -- -0.47 -0.44
(1.59) (0.83) (0.20) (0.15)

[log (CPI) – log(Mprice)] +0.01 -- -- -0.01 -- -- -- --
(0.01) (0.01)

[log(CPI) – log(ULC)] +0.04 +0.14 -- -- -- -- +0.01 -0.01
(0.09) (0.07) (0.01 (0.02)

R2 0.69 0.64 0.50 0.61 0.39 0.40 0.39 0.40
SER (% a.r.) 1.34 1.44 2.60 2.30 1.57 1.55 1.52 1.51

Residual Properties (p-values) a

Serial Independence 0.04 0.32 0.09 0.11 0.94 0.98 0.70 0.68
Homoskedasticity 0.88 0.00 0.00 0.02 0.99 0.72 0.95 0.98
Normality 0.02 0.00 0.00 0.00 0.49 0.50 0.40 0.43

Sample 75-94 75-94 72-94 72-94 75-94 75-94 73-94 73-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
 Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

New
Zealand

Norway

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.59 1.15 -- -- 0.41 0.93 -- --
(0.34) (0.44) (0.13) (0.21)

U – U* -- -- -2.34 -1.86 -- -- -1.44 -1.58
(1.08) (0.87) (0.45) (0.43)

[log (CPI) – log(Mprice)] -0.03 -0.30 -0.38 -0.27 -0.06 -0.06 -0.06 -0.06
(0.08) (0.09) (0.16) (0.17) (0.03) (0.02) (0.02) (0.02)

[log(CPI) – log(ULC)] -- +0.67 -- -- +0.12 -- -- --
(0.20) (0.06)

R2 0.82 0.87 0.78 0.78 0.66 0.70 0.54 0.56
SER (% a.r.) 3.59 3.00 4.01 4.02 1.87 1.83 2.19 2.14

Residual Properties (p-values) a

Serial Independence 0.65 0.31 0.96 0.92 0.29 0.73 0.92 0.94
Homoskedasticity 0.97 0.99 0.88 0.88 0.95 0.97 0.97 0.97
Normality 0.06 0.00 0.22 0.17 0.02 0.00 0.00 0.00

Sample 86-94 86-94 86-94 86-94 74-94 73-94 73-94 73-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
 Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Portugal Spain

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.56 0.91 -- -- 0.33 0.45 -- --
(0.17) (0.31) (0.12) (0.21)

U – U* -- -- -1.02 -1.07 -- -- -0.15 -0.12
(0.67) (0.46) (0.13) (0.09)

[log (CPI) – log(Mprice)] -- -- -- -- -- -- -- --

[log(CPI) – log(ULC)] -0.11 -0.17 +0.04 -0.05 -0.17 -0.06 -0.02 -0.02
(0.12) (0.13) (0.12) (0.13) (0.06) (0.05) (0.05) (0.04)

R2 0.62 0.56 0.51 0.55 0.58 0.55 0.46 0.47
SER (% a.r.) 3.50 3.62 3.81 3.68 1.89 1.94 2.05 2.05

Residual Properties (p-values) a

Serial Independence 0.45 0.32 0.16 0.16 0.30 0.19 0.06 0.05
Homoskedasticity 0.59 0.39 0.58 0.56 0.94 0.98 0.92 0.92
Normality 0.25 0.46 0.17 0.33 0.15 0.15 0.17 0.15

Sample 84-94 84-94 84-94 84-94 79-94 79-94 74-94 79-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Sweden Switzerland

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.47 0.50 -- -- 0.32 0.61 -- --
(0.21) (0.27) (0.13) (0.23)

U – U* -- -- -0.17 -0.25 -- -- -0.31 -0.28
(0.40) (0.29) (0.42) (0.26)

[log (CPI) – log(Mprice)] +0.04 -- -- -- -- -- -- --
(0.03)

[log(CPI) – log(ULC)] -0.16 -0.02 -0.01 -0.02 -0.04 -0.18 +0.02 -0.05
(0.07) (0.07) (0.08) (0.07) (0.08) (0.11) (0.08) (0.08)

R2 0.64 0.46 0.51 0.53 0.24 0.30 0.20 0.26
SER (% a.r.) 3.20 3.65 3.45 3.41 1.93 1.92 1.99 1.92

Residual Properties (p-values) a

Serial Independence 0.30 0.67 0.84 0.85 0.61 0.43 0.55 0.53
Homoskedasticity 0.41 0.64 0.51 0.37 0.22 0.02 0.47 0.51
Normality 0.05 0.02 0.01 0.01 0.37 0.37 0.14 0.25

Sample 74-94 72-94 72-94 72-94 79-94 79-94 79-94 79-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 5: OLS Coefficient Estimates and Residual Properties
 Sensitivity to Measures of Slack
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

United
Kingdom

United
States

Potential Output Natural Rate of
Unemployment

Potential Output Natural Rate of
Unemployment

Moving
Average

HP
Filter

HP
Filter

OECD Moving
Average

HP
Filter

HP
Filter

OECD

Sum of Coefficients for

(Y – Y*)/Y* 0.70 0.48 -- -- 0.20 0.53 -- --
(0.13) (0.20) (0.10) (0.14)

U – U* -- -- -0.07 -0.15 -- -- -0.52 -0.38
(0.15) (0.12) (0.21) (0.19)

[log (CPI) – log(Mprice)] +0.05 -- -- -- +0.07 +0.07 +0.09 +0.07
(0.02) (0.03) (0.02) (0.03) (0.03)

[log(CPI) – log(ULC)] -0.38 -- -- -- -0.20 -0.21 -0.21 -0.19
(0.12) (0.08) (0.07) (0.08) (0.08)

R2 0.85 0.81 0.81 0.81 0.47 0.54 0.65 0.64
SER (% a.r.) 1.71 1.97 1.92 1.92 1.65 1.56 1.38 1.40

Residual Properties (p-values) a

Serial Independence 0.20 0.10 0.03 0.02 0.99 0.32 0.23 0.14
Homoskedasticity 0.34 0.27 0.88 0.61 0.50 0.34 0.99 0.98
Normality 0.06 0.07 0.02 0.08 0.27 0.12 0.52 0.74

Sample 77-94 77-94 77-94 77-94 77-94 77-94 77-94 77-94

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that
one can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity:
ARCH t-test.  Normality: Jarque-Bera chi-squared test.

Y: Real GDP
Y*: Potential GDP
U: Unemployment rate
U*: Natural Rate of Unemployment
CPI: Level of headline CPI
ULC: Level of unit-labor cost
Mprice:  Level of import prices

Moving averages use contemporaneous and lags of 12 quarters GDP.



Table 6: One-step Ahead Prediction Errors of CPI Inflation (Actual – Predicted):
Sensitivity to Model Specification

Equation 1: Phillips Curve with
Productivity and Time-varying

NAIRU

Equation 2: Standard Phillips
Curve

Country Mean Forecast
Error

Test of Zero
Mean

Mean Forecast
Error

Test of Zero
Mean

Australia -0.22 -0.34 -0.47 -0.73

Austria 0.47 1.51 0.01 0.04

Belgium 0.68 2.52* 0.14 0.53

Canada 0.22 1.04 -0.08 -0.35

Finland 1.40 1.82 0.20 0.52

France 0.72 2.61* 0.19 0.64

Germany 0.74 2.74* 0.42 1.47

Greece 3.60 5.99* 3.78 5.67*

Ireland 0.60 1.33 5.67 6.98*

Italy 0.18 0.35 -0.05 -0.09

Japan 2.20 5.06* 1.53 2.88*

Netherlands 0.06 0.21 -0.14 -0.47

New Zealand -1.12 -1.47 -4.45 -5.64*

Norway 0.26 0.65 -0.33 -0.68

Portugal 0.96 1.38 0.70 1.02

Spain 0.32 0.83 0.56 1.20

Sweden -0.12 -0.19 -1.14 -1.79

Switzerland -0.11 -0.30 -0.14 -0.34

United Kingdom 0.01 0.02 0.49 1.35

United States -0.33 -1.25 -0.67 -2.43*

*   Mean forecast error is significantly different from zero at the 95 percent confidence level



Table 7: Effects of Labor-market Slack on Inflation
Average Percentage Points, 1995-2001

Total a NAIRU b Cyclical c

Country
Australia -0.17 -0.23 0.06
Austria -1.17 0.02 -1.19
Belgium -0.15 -0.05 -0.10
Canada -0.16 -0.41 0.24
Finland -0.09 -0.03 -0.06
France -0.65 -0.31 -0.34
Germany -1.30 0.24 -1.54
Greece 1.81 0.78 1.03
Ireland 0.47 -1.79 2.26
Italy -0.48 -0.15 -0.33
Japan -2.27 2.69 -4.96
Netherlands 0.11 -0.42 0.53
New Zealand -0.78 -3.05 2.27
Norway 0.10 -1.57 1.67
Portugal -1.44 -0.15 -1.29
Spain -0.35 -0.25 -0.10
Sweden -0.26 0.04 -0.30
Switzerland -0.33 0.01 -0.34
United Kingdom -0.03 -0.15 0.12
United States 0.23 -0.02 0.24

a  Total effect is estimated as the average of the difference between baseline inflation and the
counterfactual inflation assuming that labor-market slack is absent from 1995 to 2001.

b  NAIRU effect is estimated as the average of the difference between baseline inflation and the
counterfactual inflation assuming that the NAIRU remains at its 1994 value from 1995 to 2001.

a  Cyclical effect is estimated as the difference Total effect and the NAIRU effect.



Table A1: Recursive Chow Test Results: Frequency and Dates of Instability
Alternative Samples

Estimation Sample ends in 1994:4 Full Sample Full-Sample
Dates

1 quarter ahead Contracting b Expanding c 1 quarter ahead Contracting b Expanding c

United States 0 0 0 0 0 0 1972-2002.1

Australia 0 0 0 0 0 0 1972-2002.1
Austria +1984 0 0 +

1984
0 0 1972-2002.1

Belgium 0 0 0 +2001 0 0 1981-2001.4
Canada 0 0 0 0 0 0 1977-2001.4
Finland 0 0 0 0 0 0 1980-2002.2
France +1991 0 0 +

1991
0 0 1979-2001.3

Germany +1983,1992 0 0 +1983,1992 0 0 1972-2001.1
Greece 0 0 0 0 0 0 1982-1999.2
Ireland 0 0 0 0 0 0 1981-2000.4
Italy 0 0 0 0 0 0 1972-2001.4
Japan + 1978 0 0 ++1987,97-98 0 0 1972-2002.1
Netherlands +1983 0 0 +1983 0 0 1973-2000.4
New Zealand 0 0 0 0 0 0 1986-2001.1
Norway 0 0 0 +1996 0 0 1973-2001.4
Portugal 0 0 0 0 0 0 1984-2002.1
Spain 0 0 0 0 0 0 1979-2002.1
Sweden 0 0 0 0 0 0 1972-2000.2
Switzerland 0 0 0 0 0 0 1979-2002.2
United Kingdom +1990 0 0 +1994 0 0 1977-2002.1

An entry of “0” denotes no rejections of the hypothesis of parameter stability for the period considered.
An entry of “+” denotes one or two  rejections of the hypothesis of parameter stability for the period
considered; “++” denotes half-dozen rejections of the hypothesis of parameter stability; “+++” denotes
numerous rejections of the hypothesis of parameter stability.

b Forecast horizon contracts, one quarter at a time, as the estimation sample increases.
c Forecast horizon expands, one quarter at a time, as the estimation sample increases.



Table A2: OLS Coefficient Estimates and Residual Properties for Standard Phillips Curve
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Australia Austria Belgium Canada Finland France Germany

Sum of Coefficients for

U -0.11 -0.01 -0.16 -0.06 0.13 -0.02 -0.10
(0.15) (0.10) (0.16) (0.10) (0.08) (0.11) (0.06)

[log (CPI) – log(Mprice)] -- -- -- -- -0.04 -- --
(0.01)

R2 0.43 0.31 0.34 0.72 0.87 0.27 0.69
SER (% a.r.) 3.41 1.72 1.44 1.12 1.99 1.54 1.50

Residual Properties (p-values) a

Serial Independence 0.45 0.55 0.39 0.12 0.19 0.17 0.06
Homoskedasticity 0.00 0.98 0.54 0.46 0.99 0.53 0.60
Normality 0.10 0.00 0.92 0.96 0.05 0.00 0.23

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that one
can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the hypothesis that all
of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity: ARCH t-test.  Normality:
Jarque-Bera chi-squared test.

U: Unemployment rate
P: Level of headline CPI
Mprice:  Level of import prices



Table A2: OLS Coefficient Estimates and Residual Properties for Standard Phillips Curve (continued)
 (standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Greece Ireland Italy Japan Netherlands New
Zealand

Norway

Sum of Coefficients for

U -0.96 0.76 -0.16 -0.40 -0.03 -2.24 -0.07

(0.50) (0.35) (0.18) (0.70) (0.09) (1.00) (0.17)

-0.28 --
[log(CPI) – log(Mprice)] -0.44 -0.07 -- -- -- (0.18)

(0.14) (0.03)

R2 0.44 0.51 0.32 0.40 0.33 0.75 0.32
SER (% a.r.) 3.53 4.29 3.14 2.82 1.57 4.18 2.55

Residual Properties (p-values) a

Serial Independence 0.94 0.54 0.95 0.19 0.81 0.86 0.73
Homoskedasticity 0.72 0.00 0.48 0.00 0.95 0.22 0.52
Normality 0.12 0.08 0.01 0.00 0.61 0.05 0.00

a Entries correspond to the significance level to reject the associated hypothesis; an entry of 0.05 means that one
can reject the hypothesis with a 5 percent significance level.  Serial Independence: F-test for the hypothesis that
all of the coefficients of an AR(5) for the residuals are equal to zero.  Homoskedasticity: ARCH t-test.
Normality: Jarque-Bera chi-squared test.

U: Unemployment rate
P: Level of headline CPI
Mprice:  Level of import prices



Table A2: OLS Coefficient Estimates and Residual Properties for Standard Phillips Curve  (continued)
(standard errors in parentheses)

Dependent Variable is
Headline Inflation Rate (s.a.)

Portugal Spain Sweden Switzerland UK US

Sum of Coefficients for

U -0.86 -0.02 -1.27 -0.02 0.20 -0.411

(0.31) (0.07) (0.50) (0.23) (0.10) (0.19)

[log(CPI) – log(Mprice)] -- 0.001
-- -- -- -- (0.004)

R2 0.55 0.47 0.54 0.26 0.81 0.61
SER (% a.r.) 3.61 2.05 3.38 2.20 1.93 1.46

Residual Properties (p-values) a

Serial Independence 0.19 0.33 0.58 0.93 0.67 0.53
Homoskedasticity 0.38 0.99 0.43 0.57 0.95 0.84
Normality 0.54 0.25 0.00 0.00 0.00 0.64

a Entries correspond to the significance level to reject the associated
hypothesis; an entry of 0.05 means that one can reject the hypothesis
with a 5 percent significance level.  Serial Independence: F-test for the
hypothesis that all of the coefficients of an AR(5) for the residuals are
equal to zero.  Homoskedasticity: ARCH t-test.  Normality: Jarque-Bera
chi-squared test.

U: Unemployment rate
P: Level of headline CPI
Mprice:  Level of import prices

.




