The Structure of Technology,
Federal Republic of Germany, 1950-1973:

Comment
By Peter Zweifel

In this Journal, Conrad :and Jorgenson (1978, CJ henceforth) develop
a translog approximation to an arbitrary production function F (C,
I,K,L,t) = 0. They present empirical separability tests showing that
a distinction between outputs (C,I) and inputs and technical change
(K, L, t) is compatible with German data. Unfortunately, their work
contains a couple of flaws which tend to cast doubt on the validity of
their interesting results.

I

The first point concerns the separability issue itself. Any function
F (-) can be approximated by a second-order Taylor series in the lo-
garithms of its arguments. In order to have logarithms throughout,
let us write

1
H=1n(F+1)gh’a+Eh'Bh,

with h’=[InC,InI,InK,InL,1]
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Therefore, the vector h contains the increments of the arguments
around the point of expansion (1, 1, 1, 1, 0); the vector a collects the first
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partial derivatives of the approximating function; and B is the Hessian,
the symmetric matrix of second derivatives. The parameterization with
ac, Bec ete. is only for convenient notation.

Eq. (1) is the entirely unrestricted translog approximation of F (C, I,
K, L,t) = 0. In particular, it contains no separability assumptions. Since
CJ want to test for separability, one would expect them to start from
this formulation.

However, their basic equation reads
2) InL=H(nC,Inl,inkK,t)
and it is easily seen that this follows from (1) if and only if

®3) ap=—18cr =P =Bk =PrL="Fr:=0.

In CJ’s terminology, explicit separability of L from outputs and all
other inputs is assumed here. In terms of the B matrix in (1), the entire
column relating to L is set to zero. For comparison, let us consider ex-
plicit separability in terms of (C, I, t) and (K, L, t). This would call for
a partitioning of B into a (C,I) and a (K, L) block, leaving the last
column unaltered. Therefore,

O] Bck =Bk = e =6 =0.

The last two of these restrictions have already been introduced with
eq. (3). Generally speaking, CJ lose testable implications of the separa-
bility hypotheses becausz they write H in the form of eq. (2). All of
their tests are conditional upon the walidity of the restrictions con-
tained in (3). Unfortunately, the reader is not told whether these re-
strictions were tested in one of the cited forthcoming publications and
what the results were.

II.

The profit maximization hypothesis is a cornerstone of CJ’s argument.
Without it, their value share equations in terms of q¢ C/qr L, qi1I/qr L,
and — gk K/qr L could not be derived. Also, :all separability tests are
based on its acceptance. Since the approximation of the technical rela-
tionship between inputs and outputs is given in eq. (1), profit maxi-
mization first of all entails a change of functional form. In the literature
cited by CJ, this change has not been tested for; estimation has always
started from value share equations. The difficulty is that one has to
compare the fit of two equations with differing dependent variables;
cf. Quandt (1974) for a possible solution. But let us suppose that the
profit maximization hypothesis survived such a test. Still, two versions
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of it should be distinguished. In the short run, optimal economic profit
Z* may take on any real value, while in the long run, Z* = 0 under the
competitive conditions assumed by CJ, cf. Hirshleifer (1976, 263). Al-
though working with annual data, CJ opt for the long-run version with
Z* = 0. Acrordingly, they have defined- capital outlays qx K to include
all book profits, cf. Conrad and Jorgenson (1975). This yields an equahty
of valued outputs and inputs,

9 C | qlI i g K

5 9cC+qI+qrL+qgK or —— = —,
(5) c I i dg qLLTqLL L

Eq. (5) shows that the number of independent value share equations
is reduced to two. Moreover, summing-up restrictions on translog para-
meters follow.

In a world of government interference leading to closed rather than
open markets, it is difficult to believe that economic profits and losses
of the private sector vanish within a year. In fact, several industries
have been found where parts of annual book profits could be identified
with economic profit Z*, cf. Harberger (1954) and Kamerschen (1966). In
view of this, one should estimate capital outlays net of Z* which will
differ from the long-run gross concept used by CJ. The two versions
of the profit maximization hypothesis cannot be tested by the same set
of data on gk and In K, and acceptance of the hypothesis with Z* = 0
does not imply that the short-run version with Z* 3= 0 would have been
accepted. In sum, a thorough test of the profit maximization hypothesis
involves three steps. Starting point is eq. (1). Then, three {and not two)
share equations would have to be estimated, with data on In K and gx
conforming to Z*=0. If this change of functional form is compatible
with the data, then the restrictions emanating from the assumption
Z* = 0 may be introduced: Deletion of onz of the value share equations
as redundant, summing-up restrictions on parameters, and replacement
of In K and gx by values stemming from the gross concept of capital
outlays as used by CJ. With such a testing sequence successfully com-
pleted, there would be good reasons to join CJ in their acceptance of the
profit maximization hypothesis and the separability results that are
based upon it.
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