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ABSTRACT

Okun’s law is one of the most enduring stylistic facts in macroeconomics. The inverse relationship
between the unemployment rate and the growth rate of real output, known as Okun’s law, has
important implications for macroeconomic policy, particularly in determining the optimal and
desirable growth rate of output. This paper examines this relationship within an error correction
modelling framework which tests the relationship as a long-run relationship while allowing short-
run deviations from long-run equilibrium to take place. Using quarterly data for 13 OECD
countries covering the period from 1988.1 to 2007:1V, we find overwhelming support for Okun’s
law.
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INTRODUCTION

he inverse relationship between the unemployment rate and the growth rate of real output is known
as Okun’s law. Okun promised large rewards in output for any reduction in unemployment. This

relationship that appears to be a robust empirical regularity has received significant attention in the
literature. Many researchers have re-examined this relationship and obtained mixed results."However, the main
problem in the existing research is that they do not generally distinguish between short- and long-run impacts of
output growth on unemployment. In general, most researchers obtained negative and significant coefficient on
cyclical output. The magnitude of this coefficient has been very sensitive to a number of factors, including model
specification, estimation method and the sample period used. The present paper suggests that the Okun’s law should
be regarded as a long-run relationship and be tested within a framework that allows for a long-run steady state
equilibrium relationship while allowing for short-term deviations to take place.

MODEL SPECIFICATION

Following Parchowny (1993), we define the relationship between unemployment and output as:

(U—u*=-3(y-y*) + pZ 1
Or,
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Where u° is the cyclical unemployment rate, the difference between the observed unemployment rate and
the natural rate and y° is the log output ratio defined as the ratio of actual output to the potential or trend level of
output. Okun’s coefficient is captured by the positive parameter of §. Furthermore, Z represents a vector of other

' See Knoester (1986), Kauman (1988), Prachowny (1993), Mankiw (1994), Weber (1995), Moosa (1997), Attfield and
Silverstone (1997, 1998), Lee Jim (2000), Freeman (2000) and Adanu (2005).
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variables that are appropriate in determining the unemployment gap.? Using an equation similar to equation (2),
Okun (1962) estimated & to be close to 0.32, implying that one percent reduction in unemployment rate results in
about 3.2 percent increase in real output.

Equation (2) represents a long-term relationship between unemployment and real output. To allow for
short-term deviations from this long-run relationship, Gordon (1984) and Evans (1989) used autoregressive-
distributed lag models to estimate the lagged effects of output growth on the unemployment rate. They specified a
dynamic relationship such as such:

U= i, o Ui + X 05 + g (3)
Using equation (3), the long-run impact of a change in y° on u® is:
® = (X7 0)/(1-Xi; ) 4)

To estimate the long-run coefficient , one has to estimate equation (3) and then calculate the long-run
impact of output growth on unemployment.® The above two step procedure is computationally inefficient since we
have not only to calculate the long-run coefficient , but also have to compute its standard error. Clearly, it would
be better if we could estimate » along with its standard error directly. This can be done by using an extended version
of the transformation proposed by Wickens and Breusch (1988).* Following them, we can transform this equation
(3) as:

AU =y —21211(2?:”1 ;) AU + BoAY — X271 XTmisa 0)AY i —
(1325, w)(U— oY) +& ®)

Equation (5) is an extended version of the error correction model popularized by Hendry (1986). The
transformation (5) suggests that changes in the unemployment rate, over time, are due to two sources. First, they
respond, with a lag, to changes in the output growth. Second, they respond to deviation from their long-term
relationship captured by the last term in (5). Equation (5) is in the error correction form and suggests that
(1 XX, ) of the disequilibrium between the unemployment rate and output growth is adjusted for in each
period. The impact effect of changes in real output on unemployment is captured by 64. Estimating equation (5), we
can directly obtain the short-run multiplier 8, along with the long-run multiplier mand the speed of adjustment.

THE DATA

Before proceeding with the estimation of model (5), a brief discussion of the data is in order. Quarterly data
covering the period from 1988.1 to 2007:1V have been obtained for Austria, Australia, Canada, Finland, France,
Greece, Germany, Italy, Korea, Norway, New Zealand, United Kingdom and the United States. The main problem
in estimating (5) lies in measuring y° and u®, which are unobservable. To rectify this problem we follow Perron
(1989) in measuring y° and Evans (1989) and Perron (1990) in measuring u’. Perron (1989) shows that deviation of
log post-war US real GNP from a deterministic trend with a break in the trend coefficient during 1973 is stationary.
Deviation of the post-war US unemployment rate from a mean level which changes between the third and fourth
quarters of 1973 is also stationary. We allowed for log potential output and the unemployment rate to undergo a
break during the 1980s. After allowing for a possible break, all series appeared to be stationary. Note that standard
methods can be applied to equation (5) even if u® and y° are integrated of degree one but are cointegrated. We test
the residual of the estimated equations for stationarity.

% Parchowny M. F. J. (1993). "Okun’s Law: Theoretical foundations and revised estimates”, Review of Economic and Statistics.
Vol. 24. p. 332.

? Using this procedure, Gordon (1984) estimated the long-run Okun’s coefficient to be around 0.5.

4 Also see Moazzami (1999).
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THE RESULTS

To obtain estimates of the short- and long-run impact of changes in output growth on the unemployment
rate, we estimated equation (5) for all countries using a maximum likelihood estimator. To estimate equation (5), we
have to specify the lag length for the first-differenced variables. Following Gilbert (1986), we over-parameterized
the model and then used a series of F-tests along with the Akaike’s FPE as our selection criterion. Table 1 reports
the result of maximum likelihood (ML) estimation of model (5). Figures in parentheses represent t-statistics. The
starting values for the ML iterations were set equal to the estimated parameters from the OLS regression of the
unrestricted model.

To ensure the validity of the estimated results for statistical inference, the estimated models were subjected
to a series of diagnostic tests. The Dickey-Fuller (DF) test is used to test for the presence of a unit root in the
residuals. All values of the DF test were below the critical limit. The presence of autocorrelation was tested using a
Lagrange Multiplier test proposed by Breusch and Godfrey (1981). No evidence of autocorrelation in the residuals
was found.

Table 1

Estimation Results
Countries 0, o (1-Za;) R?
Australia -0.23 (2.37) -0.33 (4.67) 0.10 (2.21) 0.69
Austria -0.17 (1.99) -0.31 (3.45) 0.07 (3.21) 0.67
Canada -0.26 (2.02) -0.47 (5.67) 0.11 (2.95) 0.68
Finland -0.29 (2.28) -0.41 (3.75) 0.05 (3.12) 0.65
France -0.15 (3.12) -0.35 (7.23) 0.07 (2.21) 0.56
Germany -0.35(1.92) -0.38 (3.45) 0.09 (3.45) 0.49
Greece -0.19 (1.95) -0.34 (4.23) 0.07 (2.11) 0.43
Italy -0.15 (1.89) -0.28 (2.29) 0.10 (2.23) 0.45
Korea -0.17 (2.11) -0.26 (3.22) 0.09 (3.22) 0.51
Norway -0.28 (1.95) -0.42(4.23) 0.08 (4.32) 0.41
New Zealand -0.21 (1.89) -0.31 (2.21) 0.06 (2.24) 0.39
U.K. -0.29 (2.21) -0.37 (3.21) 0.09 (2.27) 0.57
u.S. -0.32 (1.99) -0.46 (4.23) 0.10 (4.45) 0.68

Turning to the results, we observe that the short- and long-run coefficients have the correct signs and are
highly significant. The adjustment coefficients have the correct sign and are highly significant. The short-run
coefficients appear to be smaller than the long-term ones. The long-run coefficients range from 0.26 for Korea to
0.47 for Canada.

CONCLUSION

This paper examined the relationship between growth rate of real output and unemployment using a error
correction model. The advantage of this model over the other models used to test Okun’s law is that we can test the
long run relationship between output and unemployment while allowing short run deviations from long run
equilibriums to take place.

The results suggest that there are significant short- and long-run tradeoffs between unemployment and
output growth. Reducing the unemployment rate by 1% would result in 2.6% to 4.7% growth in output in countries
under study. The highest short-and long-run coefficients are for Canada, Finland, Norway and the United States,
suggesting that employment is more responsive to economic growth in those countries.
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