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Introduction

The purpose of Cheol-Soo Park‘s article, published in the present issue of this Journal, is to empirically verify what he calls the “Okishio’s Criterion of Technical Choice”, that is: at going prices and real wage, the new technology is more profitable than the one prevailing at the previous period.

A preliminary remark is that the phrase “Okishio’s criterion” is abusive. The notion that new technologies are adopted if they are more profitable is part of Marx’s framework (as well as of Adam Smith and David Ricardo). In the analysis of the tendency for the rate of profit to fall, Marx assumes that an individual capitalist adopts a new technology because it appears more profitable at going prices and wages. Marx’s point is that when the new technology is generalized to the industry and new prices of production prevail (with a uniform profit rate throughout the economy), the average profit rates may be diminished because of the higher composition of capital of the new technology. What is specific to Okishio’s theorem is not the criterion, but the proof of the rise of the profit rate, under the assumption of a given and constant real wage. A further assumption of Okishio’s theorem is that prices of production do prevail, a rather satisfactory approximation.

Park‘s conclusion is that the test is negative: “It casts doubt about the validity of Okishio’s criterion of technical choice”. In our opinion, this conclusion is not convincing. It actually results from the limitations of the data set used. In this note, we contend that more adequate data for the U.S. economy, over the period 1948-2002, actually vindicates the Marxian-Classical criterion. We believe this result is important for economists working in a Marxist perspective.

No “perfect” measure is available, but a minimum is required. Adalmir Marquetti’s “extended Penn World Tables”, used in Park’s article for 22 countries, can be very useful in various fields of investigation (such as historical profitability and technological trends) but, whatever the field, it is important to be aware that they are limited in several important respects:

1) The tables cover the entire economy: Government, Self-employed persons, and Corporations. Various sectors can be considered, but at least Government and Self-employed persons should be excluded.

2) The tables do not allow for the determination of profit rates as they impact on the behavior of enterprises. Profits should be measured after indirect business and corporate taxes, after paying interest. The use of fixed capital is not appropriate. At least inventories should be included, though financial mechanisms are also at issue.

3) The time period is short: 1963-1990 (27 years).

Methods

Below we use data from the National Income and Product Accounts (NIPA) and Fixed Assets Tables of the Bureau of Economic Analysis (BEA) ; and the Flow of Funds Accounts of the Federal Reserve (for financial variables and tangible assets). We consider the U.S. nonfinancial corporate sector for which appropriate data is available (and the U.S. domestic private economy for a comparison with Park’s calculation).

The notation is :
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=Profits ; Q=Net Product ; W=Labor Compensation ; and K=Capital. (All variables are in current dollars). The profit rate is :
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Each variable is deflated by the GNP deflator, p, and is also divided by the total number of employees, L:
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For example, Q in the first expression of the profit rate becomes
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, that is labor productivity. In a similar manner, w denotes the unit real labor compensation (real wage), and k, the capital-labor ratio
. Technology is defined by the two variables x and k.

The three variables x, k, and w are affected by short-term fluctuations, reflecting in particular the phases of the business-cycle. In the analysis of technical choice, it is necessary to abstract from these fluctuations. This is performed using Hodrick-Prescott (HP) filter. The trend variables are denoted: 
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. The profit rate, thus determined, is :
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The test compares 
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to the profit rate:
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expected in period t for the new technology of the following period, 
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, and the wage of the present period, 
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. The criterion is satisfied, in period t, if : 
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Three categories of options are at issue in this calculation:

1. The sector (domestic private economy, private business, corporations, nonfinancial corporations…).

2. The definition of profits (before or after taxes and/or the payment of interest, with “adjustments” or without), and the definition of capital (fixed capital, tangible assets, net worth).

3. The value of a parameter in the HP filter, 
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Below we consider three alternative sets of options:

1. Sector : Domestic private economy.
Profits : Net product minus labor cost.
Capital : Fixed capital.
This first case is close to Park’s calculation.

2. Sector : Nonfinancial corporations.
Profits : Net product minus labor cost.
Capital : Tangible assets (fixed capital plus inventories).

3. Sector : Nonfinancial corporations.
Profits: Profits after taxes (PAT, interest and all taxes are deducted), with adjustments.

Capital : Tangible assets (fixed capital plus inventories).

The period is 1948-2002, that is 54 years
. We use three alternative values of 
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 : 1, 10 and 100.

Results

The results are summarized in the following table :

	Number of years for which the test is satisfied (over a total of 54 years)

	Options
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	1
	41
	42
	47

	2
	46
	50
	54

	3
	51
	54
	54


Other options lead to similar results :

1. Using Net worth instead of Tangible assets for the third option, the result is unchanged. This is also true using Tangible assets in the first option, instead of Fixed capital.

2. Using Profits before (profit) taxes instead of Profits after taxes in the third option, the result is similar though slightly less satisfactory. (The numbers of successes are 48, 53 et 54 instead of 51, 54 et 54).

1) The main conclusions are as follows:

2) The results depend on the parameter, λ, used in the filter: a more rigid trend (larger λ) increases the number of periods in which the test is positive (the profitability criterion is vindicated).

3) The years in which the test is negative are always concentrated between 1965 and 1975, when the profit rate declined sharply. Actually, the number of years in which the criterion is not met is not larger when the period 1948-2002 is considered than the period 1963-1990.

4) A comparison of the first and second sets of options shows that the choice of the sector matters: results are improved when the nonfinancial corporate sector is considered instead of the domestic private economy.

5) A comparison of the second and third options shows that the choice of a definition for the profit is important. Results are better for Profits after tax than for the difference “product minus total labor cost”.

6) For λ=10 (or 100), the nonfinancial corporate sector, and the ratio of profits after taxes to tangible assets, the results are 100% positive over the period 1948-2002.

7) The choice of an appropriate definition of the profit rate is important. The third options yields better results than the second; the second option yields better results than the first. 

8) Considering the first case, for the same period (1963-1990) as Park, and 
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=100, the test is satisfied for 20 years over 27, what is very close to Park’s result of 19 years. For the third option the results are 100% positive This is where the limitation of the data used by Park questions the validity of any conclusive assertion.

The fifth result above, which fully vindicates the Marxian-classical criterion, is illustrated in the figure. The dots denote the profit rate, 
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, in the definition used. The dark line is the trend, 
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, after filtering, which sets aside the peaks and troughs. The dashed line describes the other rate of profit used in the test, 
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 is satisfied continuously (an average difference of 0.5%). One can also notice the reduction of the gap during the decline of the profit rate from the late 1960s to the early 1980s.

Figure. 
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� G. Duménil, D. Lévy, 2002.


� The expression r=(x-w)/k requires that the capital stock, K, be deflated by the deflator of the product.


� � EMBED Equation.3  ���Parameter λ determines the distance between the variable and the trend. For λ=0 the variable is not altered ; for a small value of λ, the trend is close to the variable; for λ=� EMBED Equation.3  ���, the trend is a straight line. When annual series are considered, a frequently used value is λ=100.


� We define Q by Q-W=PAT. Thus, Q=PAT+W, and x=(Q/p)/L refers simultaneously to technical and institutional mechanisms.


� For 1948, we compare the technologies of 1948 and 1949 for the wage of 1948... In 2001, we compare the technologies of 2001 and 2002 for the wage of 2001.


� These trends are analysed in G. Duménil, D. Lévy, 2004.
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