
  

  

 

 

 

 

 

 

 

 

 

 

 

An Empirical Study on the 

New  Keynesian Wage Phillips Curve: 

Japan and the US 
 

 

Ichiro Muto*

ichirou.mutou@boj.or.jp 

 

Kohei Shintani**

kouhei.shintani@boj.or.jp 

 

 

No.14-E-4
February 2014 

Bank of Japan 

2-1-1 Nihonbashi-Hongokucho, Chuo-ku, Tokyo 103-0021, Japan 

 *
 Research and Statistics Department 
(currently Financial System and Bank Examination Department) 

**
 Research and Statistics Department 

 Papers in the Bank of Japan Working Paper Series are circulated in order to stimulate discussion 

and comments.  Views expressed are those of authors and do not necessarily reflect those of 

the Bank. 

If you have any comment or question on the working paper series, please contact each author. 

When making a copy or reproduction of the content for commercial purposes, please contact the 

Public Relations Department (post.prd8@boj.or.jp) at the Bank in advance to request 

permission.  When making a copy or reproduction, the source, Bank of Japan Working Paper 

Series, should explicitly be credited.

Bank of  Japan Working Paper Series











































 (1) Hourly wage

 (2) Unemployment rate

 (3) Inflation

Note: * denotes quarterly time series downloaded from FRED

           (http://research.stlouisfed.org/fred2/) provided by St. Louis Fed.

Figure 1: Summary of the data
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Monthly Labour Survey
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Establishment Survey

(Bureau of Labor Statistics)

Data

Monthly total wage

/ Monthly total working hours

Monthly scheduled wage

/ Monthly scheduled working hours

Average hourly earnings of production and

nonsupervisory employees: total private*

Seasonally adjusted

or original
Seasonally adjusted Seasonally adjusted

Data construction

    Monthly indices of scheduled wage are

    seasonally adjusted by X11 default.

    Quarterly indices are made by averaging

    monthly indices.

Officially released

Start date
               1970/Q1 (total wage)

               1979/Q2 (scheduled wage)
1964/Q1

Japan

U.S.

Name of

Statistical Survey

Employment Situation

Bureau of Labor Statistics

Data Civilian unemployment rate*

Seasonally adjusted

or original
Seasonally adjusted Seasonally adjusted

Data construction Officially released

Start date 1948/Q1

Japan

Unemployment rate

     Officially released monthly labor forces and

     unemployed persons are averaged, and

     quarterly unemployment rates are calculated.

1953/Q1

Labor Force Survey

(Ministry of Internal Affairs and Communications)

U.S.

Name of

Statistical Survey

Consumer Price Index

Bureau of Labor Statistics

Data All items less food and energy*

Seasonally adjusted

or original
Seasonally adjusted Seasonally adjusted

Data construction Officially released

Start date 1957/Q1

Consumer Price Inmdex

(Ministry of Internal Affairs and Communications)

All items less food

     Impacts of consumption tax introduction in

     1989 and hike in 1997 are excluded from

     original index, and the indices are seasonally

     adjusted. Quarterly indices are made by
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Japan

1970/Q1



 (1) Scatter plot

Figure 2: Wage inflation and unemployment rate (U.S.)
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(2) Time series

0

2

4

6

8

10

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y, %)

Correlation: -0.030

(2) Time series

0

2

4

6

8

10

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y, %)

Correlation: -0.030

8

10

12

8

10
(y/y, %)

Hourly wage

Unemployment rate (right axis)

(%)

0

2

4

6

8

10

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y, %)

Correlation: -0.030

4

6

8

10

12

4

6

8

10
(y/y, %)

Hourly wage

Unemployment rate (right axis)

(%)

0

2

4

6

8

10

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y, %)

Correlation: -0.030

0

2

4

6

8

10

12

0

2

4

6

8

10

70 75 80 85 90 95 00 05 10 13

(y/y, %)

Hourly wage

Unemployment rate (right axis)

(%)

 Source: Bureau of Labor Statistics.

0

2

4

6

8

10

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y, %)

Correlation: -0.030

0

2

4

6

8

10

12

0

2

4

6

8

10

70 75 80 85 90 95 00 05 10 13

(y/y, %)

Hourly wage

Unemployment rate (right axis)

(%)



 (1) Scatter plot

Figure 3: Wage inflation and unemployment rate (Japan)
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(2) Time series
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Figure 4: Estimation results (Basic NKWPC)
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Figure 5: Estimation results (NKWPC with inflation indexation)

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

 • Japan

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

Sample period 0 1 2

0.017 -0.389 0.449

(3.52) (-3.19) (1.63)
1980Q1-2013Q2 0.212

2Adj-R

 • U.S.

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

Sample period 0 1 2

0.017 -0.389 0.449

(3.52) (-3.19) (1.63)
1980Q1-2013Q2 0.212

Sample period 0 1 2

0.008 -0.048 0.433

(8.20) (-3.39) (11.20)
1980Q1-2013Q2 0.486

2Adj-R

2Adj-R

 Note: t-values in parentheses.

• Japan • U S

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

Sample period 0 1 2

0.017 -0.389 0.449

(3.52) (-3.19) (1.63)
1980Q1-2013Q2 0.212

Sample period 0 1 2

0.008 -0.048 0.433

(8.20) (-3.39) (11.20)
1980Q1-2013Q2 0.486

2Adj-R

2Adj-R

• Japan • U.S.

.00

.02

.04

-.04

-.02

.00

.02

.04

.000

.005

.010

.015

.000

.005

.010

.015

.020

.025

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

Sample period 0 1 2

0.017 -0.389 0.449

(3.52) (-3.19) (1.63)
1980Q1-2013Q2 0.212

Sample period 0 1 2

0.008 -0.048 0.433

(8.20) (-3.39) (11.20)
1980Q1-2013Q2 0.486

2Adj-R

2Adj-R

-.04

-.02

.00

.02

.04

-.04

-.02

.00

.02

.04

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12

Residual Actual Fitted

-.010

-.005

.000

.005

.010

.015

.000

.005

.010

.015

.020

.025

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12

Residual Actual Fitted

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

Sample period 0 1 2

0.017 -0.389 0.449

(3.52) (-3.19) (1.63)
1980Q1-2013Q2 0.212

Sample period 0 1 2

0.008 -0.048 0.433

(8.20) (-3.39) (11.20)
1980Q1-2013Q2 0.486

2Adj-R

2Adj-R

-.04

-.02

.00

.02

.04

-.04

-.02

.00

.02

.04

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12

Residual Actual Fitted

-.010

-.005

.000

.005

.010

.015

.000

.005

.010

.015

.020

.025

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12

Residual Actual Fitted

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

Sample period 0 1 2

0.017 -0.389 0.449

(3.52) (-3.19) (1.63)
1980Q1-2013Q2 0.212

Sample period 0 1 2

0.008 -0.048 0.433

(8.20) (-3.39) (11.20)
1980Q1-2013Q2 0.486

2Adj-R

2Adj-R

-.04

-.02

.00

.02

.04

-.04

-.02

.00

.02

.04

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12

Residual Actual Fitted

-.010

-.005

.000

.005

.010

.015

.000

.005

.010

.015

.020

.025

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 12

Residual Actual Fitted

0 1 2 1log ( ) log ( )
100

t
t t

Unemployment rate
Hourly wage CPI

Sample period 0 1 2

0.017 -0.389 0.449

(3.52) (-3.19) (1.63)
1980Q1-2013Q2 0.212

Sample period 0 1 2

0.008 -0.048 0.433

(8.20) (-3.39) (11.20)
1980Q1-2013Q2 0.486

2Adj-R

2Adj-R



 (1) Basic NKWPC

 • Japan • U.S.

Figure 6: Decomposing wage inflation based on NKWPC
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 (2) NKWPC with inflation indexation
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 (1) Labor productivity trend

Figure 7: Wage inflation and labor productivity trend (Japan)
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 (2) Wage inflation and labor productivity trend

-6

-4

-2

0

2

4

6

8

10

80 85 90 95 00 05 10 13

Trend of labor productivity

Labor productivity

(y/y, %)

10

15

20

25

30

35

Hourly wage Trend of labor productivity

Hourly wage (right axis)

Trend of labor productivity (right axis)

(% points) (y/y, %)

-6

-4

-2

0

2

4

6

8

10

80 85 90 95 00 05 10 13

Trend of labor productivity

Labor productivity

(y/y, %)

0

5

10

15

5

10

15

20

25

30

35

Hourly wage Trend of labor productivity

Hourly wage (right axis)

Trend of labor productivity (right axis)

(% points) (y/y, %)

-6

-4

-2

0

2

4

6

8

10

80 85 90 95 00 05 10 13

Trend of labor productivity

Labor productivity

(y/y, %)

S C bi t Offi Mi i t f H lth L b d W lf

-10

-5

0

5

10

15

-10

-5

0

5

10

15

20

25

30

35

80 85 90 95 00 05 10 13

Hourly wage Trend of labor productivity

Hourly wage (right axis)

Trend of labor productivity (right axis)

(% points) (y/y, %)

-6

-4

-2

0

2

4

6

8

10

80 85 90 95 00 05 10 13

Trend of labor productivity

Labor productivity

(y/y, %)

 Sources: Cabinet Office, Ministry of Health, Labour and Welfare,

                Ministry of Internal Affairs and Communications.
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 Labor productivity trend is eliminated 

 (1) Basic NKWPC

 Note: t-values in parentheses.

 (2) NKWPC with inflation indexation

 Note: t-values in parentheses.

Figure 8: Estimation results (Japan, y/y-based, hourly total wage)
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 (1) Wage inflation and unemployment in Japan

Figure 9: Subsample estimation of the reduced-form NKWPC for Japan
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(2) Subsample estimation of the reduced-form NKWPC (Japan, y/y-based, hourly total wage)
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1. q/q-based estimation

(1) Basic NKWPC (2) NKWPC with inflation indexation

Figure 10: Rolling estimation of the reduced-form NKWPC for Japan
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2. y/y-based estimation
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   Note: Rollling window is 20 years. Shaded area indicates the range of two standard errors.



1. q/q-based estimation

(1) Basic NKWPC (2) NKWPC with inflation indexation

Figure 11: Rolling estimation of the reduced-form NKWPC for the US
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2. y/y-based estimation

(1) Basic NKWPC (2) NKWPC with inflation indexation
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   Note: Rollling window is 20 years. Shaded area indicates the range of two standard errors.



1. Japan

Figure 12: Price inflation and wage inflation
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   Note: See Figure 1 for data sources.
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Table 1: Summary of estimation results (Japan, q/q-based, hourly total wage)
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Table 2: Summary of estimation results (U.S., q/q-based, hourly total wage)
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Table 3: Summary of estimation results (Japan, y/y-based, hourly total wage)
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Table 4: Summary of estimation results (U.S., y/y-based, hourly total wage)
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Figure A-1: Proportion of companies viewing inflation as a reason to revise wages

 Source: Ministry of Health, Labour and Welfare.
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(1) Scatter plot

Figure A-2: Wage inflation and unemployment rate (U.S., compensation-based)
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(2) Time series

0

2

4

6

8

10

12

14

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y,%)

Correlation: -0.037

(y/y %) (%)

0

2

4

6

8

10

12

14

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y,%)

Correlation: -0.037

8

10

12

8

10

12

14
(y/y, %)

Hourly wage

Unemployment rate (right axis)

(%)

0

2

4

6

8

10

12

14

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y,%)

Correlation: -0.037

4

6

8

10

12

2

4

6

8

10

12

14
(y/y, %)

Hourly wage

Unemployment rate (right axis)

(%)

0

2

4

6

8

10

12

14

3 6 9 12

H
o

u
rl

y
 w

ag
e

Unemployment rate

1970's

1980's

1990's

2000-

(%)

(y/y,%)

Correlation: -0.037

0

2

4

6

8

10

12

-2

0

2

4

6

8

10

12

14

70 75 80 85 90 95 00 05 10 13

(y/y, %)

Hourly wage

Unemployment rate (right axis)

(%)

 Source: Bureau of Labor Statistics.
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1. q/q-based estimation

(1) Basic NKWPC (2) NKWPC with inflation indexation

Figure A-3: Rolling estimation of the reduced-form NKWPC for the US (compensation-based)
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2. y/y-based estimation

(1) Basic NKWPC (2) NKWPC with inflation indexation
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   Note: Rollling window is 20 years. Shaded area indicates the range of two standard errors.



Table A-1: Estimation results (Japan, q/q-based, hourly scheduled wage)

(1) (2) (3) (4) (5) (6)
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Note: Sample period is 1980Q1-2013Q2 in every case. t-values in parentheses.
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Table A-2: Estimation results (U.S., q/q-based, hourly total wage, compensation-based)
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Note: Sample period is 1980Q1-2013Q2 in every case. t-values in parentheses.
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