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Christiano, 11/6/87.

Comment on Romer, "Crazy Explanations for the Productivity Slowdown™.

Cne way to think of Paul’s paper is that it takes as its benchmark, or
starting point, the Solow growth model, in which the factors that give rise to
sustalned growth in wvariables 1like output and consumption are exogenous
technological progress and population growth. What the paper does is to cite
a variety of evidence which is asserted to be inconsistent with the Solow
model, and then to argue that this evidence can be accounted for by Paul’'s
preferred alternative model. This involves positive externalities in capital
investment and negative externalities in labor.

The evidence that receives the most attention is the amalysis of long
time averages of growth in output, labor, and the stock of capital. Paul
states that the time averages ought to be long encugh so that business cycle
movements have been removed, and the growth rates are roughly in line with
underlying steady state growth rates (p.183). (Some reasons for using long
time averages rather than the quarterly observations are given in the paper.)
Paul carries out regression and simple correlation analyses on these time
averages. In my comments 1’11 offer a perspective on the results that is very

different from Paul’s




1. Regressions.

The paper regresses output growth on capital stock growth and labor
growth, and reports a coefficient close to unity on capital growth and close
to zero on labor. Paul argues that this is inconsistent with the implications
of the Solow model, which he claims implies a coefficient of about .25 on
capital growth and .75 on labor growth. He then goes on to say that his
preferred model can account for this regression result. Essentially, the
effect of the positive externality on capital is to raise capital’s
coefficient above capital’'s share of income, and the negative externality on
labor reduces its coefficient below labor’s share of income.

I disagree with the premise of this argument, which is that the empirical
regression results are incompatible with the Solow model. On the contrary,
they are precisely what it predicts. Furthermore, I conjecture that they are
the prediction of any growth model with the so-called "balanced growth
property"”, meaning that output growth and physical capital growth are the same
in steady state (or. on average, in a stochastic setting.) In particular,
they cannot be used to descriminate between any model in the class of balanced
growth models. Thus, if Paul’s preferred alternative model has this property,
regressions like these cannot be used to descriminate between his model and
the Solow model. On the other hand, if his model does not have the balanced
growth property, then I don’t lknow what its implications are for regressions
like this, and I don’t think the paper spells them out.

The information on pages 1-5 of the handout summarizes my argument. One
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way ta think of the Solow model 1is that it assumes that the economy
"decouples™ in such a way that the factors that give rise to technology growth
and to population growth are unrelated to decislions about hours worked and
capital investment. Thus, according to it, the observed differences in output
growth and per capita output growth observed among different countries reflect
those countries’ different g's and A’s. Since these are exogenous, the Solow
mode]l says nothing about how they are distributed. Presumably, any
distribution of these variables 1s consistent with the Solow model, since they
are, after all, exogenous. Of course, the exogeneity of the A’'s and g's is
not very useful if you're intereSted‘ in explaining what accounts for
differences in growth rates. This conference is 2 symptom of the fact that
increasing numbers of researchers are interested in explaining these

differences.

Figure 1 (page 182) reports the correlation analysis I referred to above.
Paul’'s analysis of this graph assumes that the 20 year averages it reflects
approximate the underlying steady state growth (p.183). From the Solow
perspective, then, it is the graph of population growth and the rate of
exogenous technological progress. But these are exogenous variables in this
perspective, and we have no reason to believe they should be positively,
negatively or uncorrelated. Thus, I don’t see these rTesults as an

embarassment to the Solow perspective.




Nevertheless, in looking at Figure 1, I thought data like this might be
useful for descriminating between alternative models of endogenous growth. In
general, we know from the work of Romer and Lucas, that g is a function of the
remaining parameters of the model, including, possibly., A. For example, in
Lucas' human capital model (with and without externalities on human capital) g
{8 an increasing function of A. The lines In Figure 1 would therefore seem to
Tule out this model. If Romer where to flesh out his preferred model, then it
would imply a functional relation between g and A that is perhaps consistent

with Figure 1.

ncl

In conclusion, I don’t think that the reported correlations and
regressions onh long run averages of output growth, capital growth and labor
growth provide 2 basis for abandoning the Solow model. I think there are
other reasons for doing this, but this is not one of them. Second, assuming
we Temain in the balanced growth environment, I doubt that ™"long run”
regressions can be used to descriminate between alternative models. Third,
correlations between growth in labor productivity and hours growth might be
useful, but to interpret them requires deriving the functional relation
between g and A. I believe that this in turn requires specifying more than

just the economy’s production function, as this paper does.
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Comment on Romer, "Crazy Explanations for the Productivity Slowdown".

One way to think of Paul’s paper is that it takes as its benchmark, or
starting point, the Solow growth model, in which the factors that give rise to
sustained growth in wvariables like output and consumption are exogenous
technological progress and population growth. What the paper does is to cite
a variety of evidence which is asserted to be inconsistent with the Solow
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