
I. INTRODUCTION

For three decades after the publication of Okun’s seminal
paper (Okun, 1962),Okun’s Law remained a useful and stable
empirical relationship between output and the unemployment
rate. Development of a theoretical foundation for the relation-
ship was generally neglected, so that in empirical work, no
functional form was clearly preferred to any other on the basis
of theory. However, in a recent paper, Martin Prachowny
(1993) has derived Okun’s equation from an aggregate
production function and used a resulting empirical model to
reassess the size of Okun’s coefficient. Assuming that the
aggregate production function is Cobb–Douglas and that the
capital stock and a disembodied technology factor are always
at their long-run levels, Prachowny derives a log linear
relationship between the output gap and a capacity utilization
gap, a labour supply gap, an unemployment rate gap and an
hours worked gap. All variables are differenced to achieve
stationarity and except for the unemployment rate, all
variables are included in natural logs.

Using measures of the output and unemployment rate gaps
from Gordon (1984, 1987) and Adams and Coe (1989),
Prachowny finds that Okun’s coefficient, which is often
placed in the vicinity of 2 to 3 is in fact estimated to be
closer to 0 6 or 0 7 when capacity utilization, labour
supply, and hours worked are included in the model. However,
in deriving his model from a specific production function,
Prachowny implicitly raises the question of the correct
functional form of Okun’s equation: his double log specifica-
tion for Okun’s equation is correct if and only if the aggregate
production function is Cobb–Douglas. Hence, the validity of

Prachowny’s novel empirical finding is questionable unless
support can be found for his chosen functional form.

In this note, we reexamine Prachowny’s model by using the
Box–Cox transformation to test his log linear specification of
Okun’s equation against more general alternatives. For both
the Gordon (1984, 1987), Adams and Coe (1989) data sets, the
preferred functional form is very nearly log linear, with formal
hypothesis tests failing to reject log linearity. These results
support Prachowny’s specification of his empirical model as
well as his finding that previous estimates of Okun’s
coefficient were overstated.

II. BOX–COX ESTIMATION OF PRACHOWNY’S
MODEL

Let Xt represent the long run or natural level of the series Xt,
so that Xt Xt is the Xt gap, or the cyclical component of Xt.
The following definition aids in a statement of Prachowny’s
empirical model:

Xt
Xt Xt

Xt 1 Xt 1
1

That is, Xt is the gross rate of change or the cyclical
component of Xt. Using Equation 1, Prachowny’s model,
derived from a Cobb–Douglas aggregate production function,
is:1
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The Box–Cox transformation is used to determine the functional form for Okun’s
relationship between the output gap and the unemployment rate. Results from two
different data sets strongly fail to reject his double log specification, and the MLE results
are quantitatively very similar to a double log model specification.

1See Prachowny (1993) for details.
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where yt is output, ct is capacity utilization, lt is labour supply
and ht hours worked. Except for the unemployment rate gap,
Ut Ut , which is included in first differences of the level, the
variables in Equation 2 are net rates of changes of the gaps in
output, capacity utilization, etc. Okun’s coefficient is a3,
which links changes in the output gap to changes in the
unemployment rate gap. Prachowny’s derivation implies that
the observed and natural rates of unemployment, Ut andUt ,
respectively, should be included in Equation 2 in levels.
Consider now the more general Box–Cox formulation of
Equation 2:2
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where

x i
t

x i
t 1

i
if i 0

and

x i
t xt if i 0 4

and e = 2.71828 is the base of the natural logarithm. Inspection
of Equations 2 and 3 and the definition Equation 4 reveals that
Prachowny’s specification, Equation 2, imposes the restriction

1 r 0 on the general specification in Equation 3. Thus,

direct estimation of Equation 3 not only provides alternative
estimates of the ai’s, including Okun’s coefficient, but also
makes possible an empirical test of Prachowny’s log linear
specification against more general alternatives.

Table 1 presents results from maximum likelihood
estimation (MLE) of 1, r and the ai’s in Equation 3
Prachowny’s data set. Likelihood ratio test statistics,

2 0 2 L L 0 , for testing the two null hypotheses,
l r and l r 0, against an unrestricted version of

Equation 3 are also included. The output and unemployment
rate gaps are from Gordon (1984, 1987) and Adams and
Coe(1989). The capacity utilization, labour supply and hours
worked gaps are obtained by first differencing the quad-
ratically detrended logs of appropriate series obtained from
the CITIBASE data set.3

For both data sets, the results are unambiguous. The largest
estimate of is less than 0.10 in magnitude, very close to
Prachowny’s assumed value of zero. In other words, the
optimal functional form is very nearly log linear. Additionally,
the likelihood ratio test statistics strongly fail to reject either

l r, or l r 0, so that the data fail to reject
Prachowny’s log linear specification. Thus, it is not surprising
that the estimates of the ai’s obtained from estimating the
more general models are very close to Prachowny’s results; in
particular, the estimates of Okun’s coefficient still vary in
magnitude between 0.6 and just over 0.7. The single exception
is that the Box–Cox estimate of Okun’s coefficient is less
precise using the Gordon data set, and is no longer statistically
significant at conventional significance levels. However, this
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Table 1. Box–cox estimation of Prachowny’s model

Parameter estimatesa

Rest.b l r a1 a2 a3 a4
2 0 c

Data set from Adams and Coe, 1975: 1–1988: 4

1 r 0d — — 1.291 0.177 0.668 1.292 2.860
(3.77) (0.70) (2.12) (3.80)

l r –0.083 –0.083 1.333 0.230 0.719 1.250 0.288
(4.06) (0.59) (2.33) (3.51)

none –0.065 0.062 1.425 0.235 0.674 1.182
(4.02) (0.81) (2.40) (3.20)

Data set: Gordon,
1967: 2–86: 2

l r 0 0.950 0.045 0.619 0.677 0.007
(2.73) (0.19) (1.65) (2.09)

l r 0.002 0.002 0.951 –0.045 0.617 0.677 0.003
(2.21) (0.15) (1.42) (2.07)

none 0.007 0.045 0.939 –0.041 0.623 0.683
(2.17) (0.13) (1.43) (2.00)

Notes: a t shown in parentheses.
bRestrictions imposed on Equation 3.
cFor line 1, 2 0 is the likelihood ratio statistic for testing the restriction l r 0 against the alternative in line 3. For line 2, 2 0 is the LR statistic for
testing the restriction l r against the alternative in line 3.
dThe first line reports results for Prachowny’s (1993) log linear specification. These are identical to those reported by Prachowny.

2See Kmenta (1986) for an exposition on the Box–Cox methodology
3See the appendix to Prachowny (1993) for details on the data.



is not a ‘problem’ for the Box–Cox results, since the data do
not reject Prachowny’s specification, in which the estimate of
Okun’s coefficient is significant at the 0.10 level.4

III. CONCLUSION

By deriving Okun’s equation from a Cobb–Douglas aggregate
production function, Prachowny (1993) has opened up the
question of the correct functional form for the equation:
alternative specifications for the aggregate technology natu-
rally imply different functional forms for Okun’s equation. In
this paper, we have tested Prachowny’s specification using the
Box–Cox methodology, and have found strong support both
for his double log functional form and for his parameter
estimates, including his rather small estimate for Okun’s
coefficient in the neighborhood of 0 7 rather than 3.

Although Prachowny claims that the chief innovation in his
paper is to provide a theoretical foundation for Okun’s law, he
also reports empirical estimates of Okun’s coefficient which
differ dramatically from most previous estimates. Our results
confirm Prachowny’s key assumption regarding the functional
form of the underlying technology and provide further support
for his small empirical estimates of Okun’s coefficient.
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4Furthermore, when Prachowny (1993) imposes the restriction, a3 a4 , which is implied by his Cobb–Douglas specification for the production function, and
which he fails to reject empirically, he obtains an even more precise estimate of a3 0.653, which is significant at the 0.01 level.


