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This file contains examples from Chapter IV of Ed Ochoa's dissertation : Labor-Values and Prices of
Production: An interindustry Study of the U.S. Economy, 1947-1972. Equation numbers correspond to

those in Chapter V.

265 968 00681 \
= [.0121 391 0169
0408 .808. .165

0 0 0 \
00568 0267 .0028
1.00265 0147 00246 /

L ‘/a(, = (193 3562 .616)
A4 q = (26530 18168 73840 )

qw m:==(4 60 7)

Equation 4 is given:

/
/ @) v =ao(I-(A+D)) v=(0519 8309 0941)

As Ochoa notes, the values above are not commensurable with market prices
because the former are expressed in units of unskilled labor time and the latter
in dollars. So the following normalization procedure is employed.

Program note: The normalization procedure
requires vector multiplication elementwise, and the
summation of those values. To achieve this in
Mathcad, utilize the "vectorize" operator [CTRL]-
and the "Sum" operator [CTRL]4

Labor-values can be normaiized to Direct-prices as follows:
(12) d = kv d= (3798 60778 6.881 )

The MAWD is calculated as follows:

_ =on-l FFF g - . Program note: Mathcad does not return the
(13) MAWD = ((;&(m-q))f '2_[ \m™ - d -q J absolute value of a row vegtor. In (13) we
have transposed the row vectors to column
_ vectors, carried out the element manipulations
(14 MAWD-100 = 1.651 and summed the results. Their are alternate

methods available to arrive at the same
results.




The MAD is calcultaed as fallows:

Nl

i wap = (1) ]/ ImT - a7l
N \3/ 17\ T |
L m /]

(16) MAD-100 = 2.684




Marxian Prices of Production

(25) b = (0109 0275 296)  b(1000 units/worker-year)

/ 0 0 0
20 791 096 Capital Stock

K =
\.037 251 .043

1

317 0 0
t=( 0 .09 0 \
0 0 .137,/

Turnover time

The solution of interest is [(1/7) (p4 P2 P3) = (P1 P2 b3} (Z)] where Z is a matrix given below. The rate of
profit is given as 1/# (maximum eigenvalue). (pq P2 p3) is obtained by the eigenvector corresponding to the

maximum eigenvalue,

7z = [K + (A $ bT~aO>-t}-<I - A - bT-aO = D\@J{'—‘

{ 0.143 0.678 0.045 \
0349 3963 0388
\ 0217 2573 0316 /

[ 4.278 [0.141 )
eigenvals(Z) = K 0.092 eigenvec( Z,4.278) = ( 0.827 @ = max( eigenvals(Z))
0.051 \0.545
1
P~ g p = eigenvec( Z,4.278)"

2100 = 23375 p = ( 0.141 0.827 0.545)Compared to (37) in Ochoa: 23.2% p = (.2212.53 .246)

Because Mathcad normalizes the corresponding eigenvector to unit length the result given for the price vector
is inconsistant. Purely on a hunch we redefined p by post multiplying it by Z (thinking it would re-weight each
term to its proper relative magnitude?) pg is Ochoa's result.

p =pZ

p = (0427 4773 0499 ) po = (221 253 246 )

27 pog9 We computed price ratios for the first two prices in each sef and came up with similar ratios. The
4.773 discrepency we feel is attributable to rounding error between our results and Ochoa's results.
221 Note the difference between Z and Z,, (Ochoa's result). We then proceeded to normalize p and
—— = 0.087 came up with simitar results to Ochoa's.

2.53




g = 2(ma) x = 12.699
—
2(p-q)
P = kP p = (5427 60615 6336)

MAWD = <(Z(m~q))>_1‘2[<'mT _p™])a7]

MAWD-100 = 5.724

MAD-100 = 15.391

The MAWD (5.72%) and MAD (15.4%) compare to Ochoa's MAWD (8.44%) and MAD (17.5%), eg. (39) p. 60.
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A more detailed and systematic analysis of these issues was
conducted by Ochoa (1984). Ochoa calculates and compares labor
values, prices of production, and market prices from U.S. input-
output tables for 1947, 1958, 1961, 1963, 1967, 1968, 196% 1970,
1972, at a 71-order level. His results, some _of’ which are
summarized below, strongly confirm our general findings.

Table 1 shows the general cross sectional relation between
(prices proportional to) labor values and prices of production.
It also shows the empirical relation ' between (partlally
tranformed) prices of production as Marx calculates them in
Volume III of Capital, and fully transformed prices of production
a la Bortkiewicz-Sweezy-Sraffa-Samuelson-etc. These two
comparisons are at the very heart of the tranformation debate.
As we can see, the apsolute average deviation of labor values
from (fully transformed) prices of production is roughly 15%,
which is very modest. Even more interestingly, Marx's partially
transformed prices of production, which can be shown to be a
first step in an iterative procedure which always converges on
the "correct" prices of production (Shaikh, 1977), turn out to be
empirically excellent approximations of the latter: fully
transformed prices of production (full pop) deviate by less than
6% from Marx's approximations (Mx S pop), on averagde. Both of
these results indicate a strong 1nner connection between labor
values and prices of production.

Table 1
Absol Avg Devtn| 1847 1958 1963 1967 1972 | AVG. 1947-72
Value/full pop .198 .123 .147 .159 +139 +153
Mx's pop/full .062 .045 .055 .056 . 057 .055

Table 2 looks at another extremely interesting aspect of
Ochoa's results- Namely, that values, Marx's approximations to
prices of production, and fully transformed prices of production
are all roughly equally close to market prices, with mean

absolute deviations averaging between 12-14%.

Table 2
Absol Avg Devtn 1947 1958 1963 1967 1972 AVG. 1947-72
Value/mkt pr .199 .118 119 .108 .106 1 .120
Mx's pop/mkt pr « 193 <133 +121 131 +137 .134
Full pop/mkt pr| .185 N L I ) B &/ .139 ;537




Ochoa also provides us with three different measures of the
general rate of profit: the Marxian value rate of profit rg, the
uniform rate of profit r (Bortkiewicz-Sraffa), and the actual
average market rate of profit r®, for each of the input-output
years. Table 3 shows that these three different estimates are
virtually indistinguishable from one another. On average, the
deviation between the Marxian value rate r? and the Sraffian
uniform rate r is a mere 3.7%, and in no year does it exceed 5%.
Interestly enough, of the two the Marxian value rate turns out to
be closer to the market rate, on average (none of them are
adjusted for variations in capacity utilization, and therefore
cannot be used to judge the trend of the rate of profit. Chapter
6 will adress these issues).

Table 3
Profit Rate 1947 1958 1963 1967 1972 AVG. 1947-72
Value rate .235 «175 .205" .221 .184 .204
Uniform rate .247 .179 212 +232 =188 %212
Market rate .236 .176 .210 .229 .181 .206

Recent investigations provide yet further confirmation of
the arguments in this section.  Using Yugoslav input-output
tables, Petrovic finds strong empirical support for "Ricardo's
empirical proposition that relative production prices are mainly
determined by labour-value ratios", with root-mean-percentage-
error measures of the deviations between value and production
price ratios of averaging around 6% (Petrovic, 1987, pp. 209 and
Table 1, p. 202). In an elegant paper, Bienenfeld develops a
quadratic approximation to (fully transformed) prices of
production, which he then shows to be more than 99.75% accurate
for U.S. data. This quadratic approximation may be thought of as
a improvement on Marx's own linear approximation (which is itself
over 94% accurate, as indicated in Table 1). What makes it even
more powerful is that the Bienenfeld's is 100% accurate not only
at a zero rate of profit (where all price measures are
proportional to labor values), but also at the maximum rate of
profit. Since full prices of production are in principle so
complex that many authors have despaired of saying anything about
their individual determinants, Bienenfeld's result is a real
theoretical breakthrough because it enables us to capture
virtually all of this complexity in a quadratic expression. For
analytical work in which we look at subsectors within the whole
(sectors within the nation, nations within the world economy),
good linear or quadratic approximation are crucial. We will see
the significance of this in Chapter 5, where we take up the
question of international values, prices of production, and the
patterns of trade.
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YEAR

TABLE 6.10 (Othoa, 147Y, PR )

CROSS-SECTIONAL RESULTS FOR DIRECT PRICES

1947 1958 1961 1963 1967

1968 1969 1970 1972 MEAN

MAD
MAWD
NVD

RL

Full tob) Wik becer

Year
MAD
MAWD
NVD

Rz.

o Watida /r..a £.0-¢.

Masg s 2.0.P. /FUHPM- MARX’S SOLUTION AND

. Year
MAD
MAWD

NVD

199
160
173

957

+118
+118
«120

+978

+121
+127
+136

+ 975

.119 .,108 .107 .102 .103 ,106 .120

.118 +111 ,1135 .111 ,115 .122

«1235

134 ,132 .112 ,132 ,127 .123 ,133

974 975 974 .977 .978 .979 .974

TABLE 7.3 (OChan,193u) pav>

.+ PRICES OF PRODUCTION AND MARKET PRICES

1947
+185
+168
196
+ 263

1947
+198
+ 143

+125

£ 972

1947
0062
+ 0359
2061

. 994

CROSS-SECTIONAL STATISTICS

1958
+131
+«134
+1355

+ 787

1961
127
141
164

+ 986

1963 1967 1968 1969 1970 1972 MEAN
126 .137 .132 .128 .125 ,139 ,137
143 150 .145 .141 131 .158 .144
\167 .174 168 .161 .153 .188 149
.987 .983 ,983 .984 .986 .980 ,982

TABLE 7.6 (Ochoa 128y, p-15))

- PRICES OF PRODUCTION AND DIRECT PRICES

CROSS~SECTIONAL STATISTICS

1938

979

1961
+133
+ 142
v 162

1976

1963 1967 1968 1969 1970 1972 MEAN

+147 ,159 .162 .160 .152 .139 ,153

+1353 164 164 ,164 157 .141 ,151

+174 ,191 ,190 .,194 .,189 .156 .170

V972,967 965 966 1971 979
TABLE 7.10 (OChoa , - 1b2)

-= PRICES OF PRODUCTION

1972

CROSS-SECTIONAL STATISTICS

19358
. 045
2037
074

« 995

1961
. 0350
062
+081
« 995

1963 19467 1968 1969 1970 1972 MEAN
+055 ,056 ,055 .056 .054 ,057 ,055
+067 .072 .070 071 069 .072 ,067
,088 ,099 ,094 ,095 ,092 ,109 .088
994 994 994 994 99T 996 995
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Finally, it should be noted that the small size of
price-value deviations implies that wage-profit curves are not
Iikely to have much curvature. Indeed, Ochoa finds that the
relation between. the real wage and the profit rate is striking in
its near linearity for all available years, and this in spite: of
the fact that the actual output proportions of the economy are
very different from standard proportions inm all years (Ochaoa,
1988, pp. 20-24, and Figure & which is reproduced below) .

(1972 $/ts.) U.S. WAGE-PROFIT CURVES
3.5 |

BT ——— 1947

3.0

2.8

2.0

1.5

1.0

> 0.5
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Lastly, the nature of the expressions for cross-sectional and. inter-
temporal correlations of relative prices and relative values(equations:
(16) and (17) respectively) suggests that we can: rewrite: them: in: the:

following useful forms:

Inpy = In4;+Inz; sy |
In (Plas = 1 () +10 (Zy)as a9y |
|
i

When written in the above form, we can see that the relation between
relative prices and relative values is a log-linear one, in which: the
terms In z; and In (z;),, play the parts of a ‘disturbance’ term. This in
turn suggests that we can picture the extent of price-value deviations
by drawing up a scatter diagram of the log of relative prices versusthe
log of relative values. Moreover, it also suggests that a natural form:
for cross-sectional and inter-temporal hypotheses is: that empirical
correlation between relative prices and relative values is log-linear.

Cross-Sectional Hypothesis Hy:

Inp; = a+flni;+u; (20)
Imer—Te;nporal Hypothesis Hy: \
In (p;,)',, =a+fIn(A)ytuy . (21 ,
] A. Marzi and Varri Data
Cross-Sectional (r=0.40)
1967: Inpy = 0.0095 +0.8470 In 1, (22)

0.23) (16.60)

R? = 0.920 (adjusted for degrees of freedom)

1959: Inp, = —0.0096+08717 In Ay
(—020) (12.48)

R? = 0.866 (adjusted for degrees of freedom).

(se¢ appendix B for the actual data). In figure 3 below, the vertical axis
represents the natural logarithm of the ratios of individual prices of
production to the average pricé of production, at r=0.40. The

Figure 3
0.80 : 4]
20 J
® e '
5 . .
0.00}- t Bhnd2 4
e o0 o) {
[ ] (=] j‘
a—1.60} ° i
g} i
e @ 1
i !
=080 bl
[ ]
-240} !
il | | 1 1
-2170 -1.80 -090 0.00 090 1.80
In 2,

horizontal axis. on the other hand, represents the natural log of the
ratios of individual values to the average value. which as | explained
above can be calculated from the prices of production at r=0. Lastly,
this particular data refers to 1967. The corresponding data for 1959
gives virtually the same picture, though, with only a slightly lowes
correlation (see equation (22) below).

L e o s



Because the data covers two different time periods, we can also use
it to test the inter-temporal correlation between changes in relative
prices and changes in relative values. Figure 4 below pictures In(p, ),

.and In(4,),, on the vertical and horizontal axcs, respectively, where
both are in terms of 1959 prices relative to 1967 prices.

Figure 4
080} ' ‘
20
[ X [ ]

- |

0.00}- ° ® 2 5 |

e oo o i

£ ° oo |
Q.
[

= -0.80f
Wy |
[ ]

-1.60} |

° 4'.

-240} |

WP iy 1 ar ] !

S 2T0ESRELA0I PR 0 0.00 0.90 1.80 |
In 2, 2 |
Inter-Temporal (r=0.40)

1059/1967: 1n (P = —00298+1.008 In(iu  (23)
2% T (=190)  (16.08)

R? = 0915 (adjusted for degrees of {reedom)

B. ﬁe Leontief Data

The Marzi-Varri data pertains to prices of production and v_alucs |
calculated from a 25-order input output table. Bql for I‘hc rclfmon of |
market prices to values, even more detailed data is available in some .
earlier work by Leoqli;f.;

market prices (sales). Figure 5 below is a graph of the natural log of

relative market prices versus that of relative direct prices, for 190

sectors (the real estate and rental sector is excluded on theoretical -

grounds, since differential rent, though determined by surplus-value,

is not expected to be proportional either to prices or (o values).

e Lol oy Ve

Input Output Table. 1947 A
0900} (192-Order) g
[Real Estate and Rental Excluded] A
0.525 Lo
¢ L ] L) A.
0.150} ..:"!;.*E'
—022s} RT oL
: ¥ |
::' -'O.w’ - °® ,‘ ° ° ;
il - U. 15 = ° .1~ g ‘
09 Poa |
- 1.350§ ° }'4 2
-1.725} o/
7 o
-2.100 | //4— 45" line
-2'475 ..T 1 i L 1 1 1 12 1 1 1 2 (lxx)l 1 loslml (WM
- - 1.600 - 0.800 0. )
B 2.000 - 1.200 - 0.400 0.400 1.200

In 4,




The closeness of the correlation between market prices and direct
prices is obvious. For this data, the typical deviation is about +20%,,
and, as indicated below.a log-linear regression yields excellent results

-

(standard errors are in parentheses below the coefficients. A
parametric test indicates no significant heteroskedasticity in the
data):*°

Cross-Sectional: 1947

In(p,) = —0.00095 + 096809 In (4;) (24)
(0.0106) (0.01498)

R? = 095814 ‘.

On the basis of data made available by Edward Wolll of New York

University, | was able to repeat the preceding experiment for the 1967
input-output table. on 83-order data. The results are virtually

identical to those for Leontief's data:
Cross-Sectional: 1963 |

In (p,) = 0.01380 + 099078 In (1) s
(0.01457) (0.02602) ]

R? = 094894

4. Summary of the Empirical Evidence

The results of the previous section can now be briefly summarized. In |
general, for both prices of production and for market prices. the typical . |
percentage deviation (the sum of the absolute values of deviations '
divided by the sum of prices) is moderate: for the price of production
data it is of the order of +17-19%: and for the market price data of
the order of +20-25%. The fact that for an individual commodity 2
typical deviation is on the order of +20% means that when we
consider a bundle of commodities such as those consumed by
capitalists. then the net deviation 3, of this bundle s likely to be much
smaller than +20% because negative and positive deviations will
tend to offset ench other. This justifics the assumption that 3, :10%.
which I used earlier (see p. 65) to estimate aggregate profit and profit-
rate deviations from their corresponding value categories.

A typical deviation of +20%, of course implies that the typical non-
deviation is on the order of +80%. In other words, it implies that the
variations in prices are likely to be highly correlated with corre-
sponding variations in values. And we find that this is just the casc.
For price of production data, the cross-sectional regression yields an
R2 =092 for 1967 and R?=0.87 for 1959, while the inter-temporal | %7
regression yields an R? =092. For market price data, we get 4 Cross-
sectional R? =096 for 1947 and RZ =095 for 1963. Finally, on the
basis of the data utilized by Jacob Schwartz, we find that even undef .

lhe.turbulenl conditions of business cycle downturns, relative price

variations are small enough (about 7%) for us to conclude that by far
the major source of variations in relative prices over a period of
several years will be the variations in the corresponding relative -

. values. Ricardo, it scems, had 8 vastly superior grasp of these issucs

! than the neo-Ricardians.
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