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	1. Introductory Remarks

	One of the most important preconditions for implementation and successful functioning of the New Economic System in Czechoslovakia turned out to be the need to change the level of wholesale prices. The problems of the present price system are as follows:

	1.  Wholesale prices include only a small profit margin and in some cases even a loss, so that without an increase of price level it is not possible to implement the system of material incentives assumed in the blueprint of the New System.  Current prices do not allow for reasonable interest charges on production funds (capital) and for taxes on gross income.

	2. Profits are so diverse in different branches that under the present price structure taxation on gross incomes could hardly be uniform.
Distorted relative prices affect economic indicators so that the measurement of efficiency becomes meaningless. The present price system does not allow optimality of economic decisions - both centralized and decentralized - as a result the decentralized decisions cannot be made compatible with the aims of the whole society.

	2. Profits are so diverse in different branches that under the present price structure taxation on gross incomes could hardly be uniform. 
Distorted relative prices affect economic indicators so that the measurement of efficiency becomes meaningless. The present price system does not allow optimality of economic decisions - both centralized and decentralized - as a result the decentralized decisions cannot be made compatible with the aims of the whole society.

	These deficiencies of the present price system were identified and criticized already before the discussion about the new economic system started, and this happened not only in Czechoslovakia but in several other socialist countries as well.

	Already by the end of the 50's, and at the beginning of the 60's, articles started to appear in the USSR., Poland, Czechoslovakia and other socialist countries, showing that the price structure which has been formed hitherto and which were conserved  because stability of prices was deemed to be absolutely necessary,  was not a result of  rational design but of more or less haphazard circumstances of historical development. Criticism has been voiced about negative implications of the price structure formed in that way. Broad discussions in several countries resulted in almost equally formulated demands for a radical reconstruction of the price structure – i.e. correction of relative prices – that did not reflect real economic needs anymore and made rational planning and managing of the economy impossible.

	However, opinions differ as to the way, how the relative prices should be corrected.


 

 

	2. Formulating the Problem

	The problem of price structure can be roughly divided into two parts:
a)  relation between the levels of wholesale and retail prices,
b)  relative prices of different products.

	First of all, the existing price structure is characterized by a double level of prices, i.e. by a substantial gap between the levels of wholesale and retail prices. The formation of the double level price system was due to specific conditions of the past period, although the economic theory undoubtedly contributed to it as well(1). There is no uniform view on the usefulness of the double level price system, but it seems that most economists in socialist countries do reject it and argue in favor of the uniform one. 

	The problem of relative prices is much more complicated. There is much broader variety of opinions without any clear consensus. What most economists do agree with, is that the rational price system should be based on some uniform rule for distribution of the social surplus into prices. What specific rule it should be is, however, subject to controversy. The choice of the uniform rule determines the so-called price-base, sometimes also called normal or normative price. The following types of price bases have been proposed:

	Labor Value price
 Relative prices are proportional to the ”socially necessary costs of abstract human labor”. This means in practice that the social surplus is distributed to prices in proportion to wages. In other words the uniform “rate of surplus” is assumed.

	Cost price 
Instead of  Cost Price(2) sometimes the term "Averaged Value" is being used.  Relative prices are proportional to the cost of production, which also means that the Social Surplus is distributed in such a way that the profits have an equal share in all the prices.

	Production price 
The term production price is used here in the sense close(3) to the Marx's 3rd volume of Capital. This price assures an equal rate of profit (that is equal profit to production funds ratio) in all branches of the economy.

	Two-channel price
This is the combination of the value and production price. One part of the surplus product is distributed in proportion to wages and the other part in proportion to production funds.

	Income price
Income price makes no distinction between wages and surplus and allocates the whole gross income into the prices according to the principle of the uniform rate of gross income (gross income to production funds ratio).

	In addition to the above-mentioned types of prices some authors have proposed other types of prices. These proposals were mostly just modifications of the types mentioned above. For example it was the production price with some differentiation of  the rate of profit across the branches of the economy.

	Very special case are the so-called dual or shadow prices, based on the linear programming solution of the optimal plan problem. The dual prices are frequently discussed today. They are proposed either in the pure form (Kantorovich) or combined with some of the above mentioned types of prices (Novozhilov, Niemchinov). 

	Dual prices are of great importance for economic planning and they could become, as Novozhilov(4) shows, an apt instrument for the coordination of decentralized decisions. However, there still exist some unsolved theoretical problems, the appropriate data for linear programming task have not been collected and it would also requires much more complicated computer programs. Another problem with shadow prices is also in the fact that until now no social optimization criterion has been formulated. 

	Although we firmly believe that shadow prices will be in some way applicable in the future, we have not been able to include them today in our price calculations. While data for calculation of dual prices are not available, the existing data that were gathered for Input-Output analysis complemented with easily obtainable data on stocks of production funds are sufficient for calculation of value, cost, production and other similar types of prices. 

	Only very few economist today argue in favor of the cost price type, which is to a certain degree similar to the present method of price formation.(5) Some economists prefer the labor value price type (e. g. Strumilin in the USSR., Mateev in Bulgaria) and many stand for the production price (Bielkin in the USSR, Sik and Ferianc in Czechoslovakia). The two-channel price has been proposed in Hungary by Csikos-Nagy. In Yugoslavia Korac came with the idea of the income price, however some other Yugoslav economists are rather in favor of the production price (Maksimovic, Pjanic). 

	All these theories of different types of prices began to appear in the early sixties when it became acceptable to use mathematics in the Marxian economics. This is understandable, because without mathematics would be any discussion about diverse price types of little value. The idea that under socialism prices should be based on labor value was already voiced a long time ago. Yet such postulates had no practical sense, so long as we have not had at out disposal the means and methods which could be used to calculate the labor value or some other type of price basis.

	Several different  price types have been already mathematically formulated, and in some countries (e.g. the USSR and Hungary) were even experimentally calculated. In 1964, these calculations were undertaken also in Czechoslovakia. The whole procedure consisted of several phases: 

	1)Formulation of the problem and clarification of some economic questions, 
2) choice of price types and their mathematical formulation, 
3) preparation of statistical data, 
4) development of computer programs, 
5) Computation, and 
6) final evaluation of results. 

	A detailed description of all working phases and the analysis of the results will be published in the Materials of the Econometric Labo​ratory of the Czechoslovak Academy of Sciences. The present article is limited to the description of some basic problems and main results.


 

	3. General Formulae for Price Calculations

	Every price (of any type) consists of three basic components: material costs, wages and profits. If we denote
p 
price
c 
materials costs
v 
wage costs
z 
profit
 

we can write this relation in the following way:
 


p = c + v + z
(0)
  

	To this should be noted: 
 

a)      in order to simplify the computation we do not take into consideration the distribution margin, 
 

b)      all "non cost" components of the price are included into the profit, 
 

c)      in order to attain greater accuracy a fourth component (indirect tax) should be added to the price of some commodities, but as we are interested in price calculations of uniform level, we need not take the indirect tax into account.

	The substance of price calculations consists in recalculation of all prices — under the condition that technology, i.e.. e. material consumption and producti​vity of  labor does not change -- in such a way that the amount of  "z"  (profit) in all prices should correspond to a chosen uniform principle. The price calcula​tion according to a uniform base practically equals the redistribution of surplus product among the different branches of production.

	The difficulty of this task consists not in the redistribution of surplus product alone (this could be computed easily) but in consequences of price interdepen​dencies; as soon as prices start to "move", the price expression of costs will change (even if a constant physical structure of output is considered), so that in order to obtain a required price, we have to add the share of surplus product calculated by the new method to the costs, the amount of which however de​pends on prices we have still in process of calculation.

	In price calculations it is thus always necessary to take into account the changes in valuation of material costs. The change of wage costs could be, of course, taken into account as well; even under unchanged input of labor it could happen that the changes in prices of consumption goods will enforce the change of the amount of wages and consequently of wage costs per production unit. In order to express these changes mathematical models have been already elabo​rated. But it must be stated that these models are very complicated and, besides this, the empirical data which could make possible our computations are not yet at our disposal. Owing to this, there is no other choice than a some-what less accurate but much more simple way: to consider the component v (wage costs) of every price as constant and at the same time to make sure that the real contents of nominal wages (at least approximately) will not be subject to changes during price recalculations. This could be done, e.g. by postulating the sum of prices of consumer goods, which are purchased for wages, to be constant. We shall return to this problem in discussing the so called (n + 1)st condition.

	If we sum up our considerations, we have to establish — for obtaining prices of a uniform base — the formulae and the calculation methods so that they:
 

1)  are based on the technologically given input structure, including direct labor input (expressed in wage costs);
 

2)  enable the redistribution of surplus product into the prices according to the above mentioned general rules;
 

3)   contain revaluation of material costs (in the case of production-, two channel-, and income-prices the revaluation of production funds as well) in terms of prices of a uniform base. This has to be understood as revaluation which itself is part of calculation and not an additional revaluation adjustment;
 

4)  retain the nominal amount of wage costs and real contents of wages as the only unchanging, constant element of price structure

	Now we can proceed to the construction of formulae for particular types of a uniform price base.

	Labor Value price. 
Surplus product realized in every branch equals the produced surplus product. Therefore z = m,  where m is the produced surplus product contained in the commodity unit. At the same time it is supposed that the rate of surplus product, =m/v  is in all branches equal. These .two assumptions imply that the profit (z) in every price — see formula (1) — is a multiple of wage costs (v). Therefore
           z =  v
(1) 
After substitution into (0) and a small adjustment we obtain the general formula of value price:
          p = c + v(1+ )
(2)

It is, of course, supposed that the material costs (c) are already evaluated in value prices.

	Cost price.
 If  r  is the rate of profit,   r =  z /(c + v)  , then from the assumption of  a uniform rate of profit follows that  z  in every price is r multiple of the amount of costs  z  =  r (c + v) . After substituting into (1) and after some adjustment we obtain

p = (c + v)(1 + r) 
(3)

	Production price. 
Redistribution of surplus product according to uniform rate of profit is supposed. Let us denote the rate of profit  as    and the stock of produc​tion funds (evaluated in production prices) needed to produce a unit of pro​duction in a given branch as  K.   K  is also denoted as a coefficient of funds‑intensity of production. Therefore, the rate of profit is    =  z / K ;  the principle of a uniform rate of profit implies that the profit contained in every price is a multiple of the funds-intensity coefficient:   z  =  K.  It follows therefore that the general formula of production price is

p = c + v +  K
(4)
It has to be noted that the calculations must respect the fact that the fund coefficient of production necessarily varies with price changes; this happens not only in the case of the production price but also in the cases of the two-channel price and income price as well.

	The two - channel price
 The two-channel price can be calculated in several alternatives: Let us assume here the following alternative: a portion of surplus product is apportioned into the prices as the so called interest on the production funds — it is pro​portionate to the production funds according to a uniform rate of interest; the rest is apportioned in relation to the wage costs. The two-channel price formula accordingly contains instead of   z  (see 1) two terms: the first one is similar to that in the value price (2), the second to that in the production price (4). The only difference is the substitution of the rate of profit  by the rate of interest  — let us denote it  -- and of the rate of surplus product    by the reduced rate of surplus product    By the reduced rate of surplus product is understood the coefficient by means of which not the whole surplus product in the commu​nity, but only the part of surplus product, remaining after the deduction of the whole amount of interests on the production funds, is apportioned. The formula of the two-channel price is then as follows:
          p = c + v(1 +) +  K 
(5)
This formula makes it clear that the price relations here are a certain "weighted average" of value relations and production prices. The greater is  and accor​dingly the smaller is the interest of funds the nearer are the two-channel prices to the value prices (for = 0  they are equal to the value prices), and, on the contrary, the greater is the interest and the smaller the reduced rate of surplus product, the nearer are the two-channel prices to the production prices (for   = 0  they are equivalent to the production prices).

	Income price
Income price is based on the idea of a uniform rate of gross income in relation to production funds. If we denote the gross income as d  where d = v + m  and the rate of gross income as    ,    =  d / K , then the simple formula of income price reads:
 

          p = c +  K
(6)
 

The income price is peculiar, in comparison with the previously mentioned types; its calculation is not based on wage costs but only on material costs and on funds-intensity.


 

	4. More Precise Price Formulae

	If we want to substitute the general formulae of the above mentioned price types with more accurate formulae, indicating already the method of calcula​tion, we must ask the Input-Output symbols for help.

	Let us assume first that we have at our disposal a table detailed so far, that we can in each row express the production volume in a common natural unit and that it is logically justified to calculate prices of these units: let us introduce the following notation :

	Qi ....... annual production volume of the j-th branch in natural units
pi ......... price of the production unit of the j-th branch         
Pi  .. annual production volume (gross production) of the j-th branch in current prices

	It is evident that
 

             Pi = pi Qi                             (i.e. =  1, 2, ….n)
 
let us denote further
 

Qij …. input of the i-th products needed to produce  Qi;
Vi ….  total  wages paid in the j-th branch during the year;
Zj……total gross profit  in the j-th branch during the year.

	If we value the material inputs needed to produce the output of the j-th branch in their prices and then sum it up (i.e. if we perform i pi Qij ), we obtain the total material cost of the j-th branch per year. If we add to this sum the wage costs and the gross profit of the year, we obtain the total annual value of output of the given branch. Then the following equation must hold:
 
            Pj =  i pi Qij  + Vj  + Zj           (j=1,2, …n)           (7)
 

	If we now divide both sides of the equation by the total output in physical units  Qj we obtain:
 

            pj =  i pi aij  + vj  + zj             (j=1,2, …n)             (8)
                                                                                          
 where 
 

aij  =  Qij / Qj ….denotes the technical coefficients e.i. the input 
                           of i-th product needed to produce one unit of output 
                           of the j-th product.
 

vj  =  Vj / Qj …. denotes the direct wage costs per one unit 
                           of the j-th  product 
 

zj  =   Zj / Qj …. denotes the direct content of the gross profit in 
                           one unit of the j-th  product 
 

	The material costs here are equivalent to the sum of their constituent components. At the same time the amount of costs depends on two distinct types of factors: on the technical coefficients  aij  which are given and not subject to changes(6) and on the prices varying in the process of computation. It is obvious from the formula (8) how it is possible to obtain the costs revaluation in the process of price changes.

	Relation (8) represents a system of  n equations in which the following va​riables and coefficients appear:   n numbers pi expressing prices,     n2 technical coefficients, n direct costs vj  and  n numbers zj    expressing the direct contents of profit in the price. From what has been said of the above mentioned calculations follows that the technical coefficients and the direct wage costs are considered to be given constants; then there remains  2n variables -profits and prices. Therefore, if a certain system of numbers   zj  (j = 1, 2, … n) is chosen, only a certain system of numbers pj corresponds to it, a system which can be ascertained in solving the system (8). Here, of course, the problem of the existence and of the uniqueness of solution arises. In this place, however, we shall be satisfied with the statement that under current assumptions of the matrix coefficients aij a unique solution is to be expected.

	Let us now start from the postulate that the system (8) should reflect the present price system. Then the n numbers zj   (i.e.. e. the vector of the direct contents of profits) should correspond to the true state of national economy. If we now want to obtain the redistribution of profits we must introduce a new vector of numbers zj into the system (8) in solving this system we obtain new prices pj, simultaneously the nominal evaluation of material costs will change.

	Let us now correct our original assumption that we have a very detailed table classified in natural units. On the one hand, such a table is not at our disposal, on the other hand — even if such a table should exist the amount of computational work would be excessive. As we shall soon see, our previous considerations will be, with a small adjustment, valid even if we take the aggre​gate table (expressed in prices) as the basis of our computations.

	Let us return to equation, (7) and let it be divided instead of by Qj by the volume of gross production Pj . Then we obtain
 
          1 =  i a+ij  + v+j  + z+j              (j=1,2, …n)            (9)
                                    
where  a+ij , v+j, z+j  have analogical meanings as before, with the difference that they reflect the technical coefficients expressed in prices and the direct contents of wages and profits not in the natural units of production but in the money unit of production in respective branches.

	The question remains, however, what is the possibility of using relation (9) for the price calculations? What happens when the vector of profit z changes? It is obvious that in such a case the sum on the right hand side has to change also and that therefore on the left-hand side a deviation from number one must occur, which is inevitably projected into the revaluation of the price costs. This implies that we must multiply the left side of the equation (9), and the coefficients aij  as well, by some indices reflecting the deviation from number one induced by the variations of numbers zj. If we denote these indices  pj  and  pi  respectively, we obtain a system equivalent to the system (8). [Let us notice that similarly we can consider (9) as an equivalent to the system (8) in the case that  pj = 1  is valid for all prices in (8).] The resulting numbers  pi  will represent the indices of changes of average price levels in different branches during the transition from the present prices to the value-, cost- and other prices. So e. g. if we obtain (see further) for branch "02 — coal mining and processing" the number 1,74, we can interpret it so that for introducing the value prices it is necessary to increase present prices in this branch by 74%,.

	In the input — output models the matrix notation is generally used. If we translate the system (8) into the matrix notation we obtain
 
            p = p A + v + z                                                        (10)
where 
p ... is the row vector of price indices . 
A... is the technical coefficient matrix
v.... is the row vector of direct wage costs 
z.....is the row vector of the profit contents

	Now we can formulate the matrix equations for individual price types and simultaneously seek a solution.

	Labor Value price
 
         p = p A + v(1+ )                                           (11)    
 
where  is a uniform rate of surplus for all branches of the economy.
 
Solving for p we obtain
 
         p = (1+ ) v( I – A) -1                                                       (12) 
 
where  I is the identity matrix.

	We can see from (12) that the labor value prices are proportional to the wage costs. The matrix  (I - A)-1 is the matrix of  "full (complex) input-output coefficients”; v (I - A)-1 is therefore a vector of "full wage or labor costs". The labor value price is therefore obtained by increasing the full labor costs proportionally to the uniform rate of surplus. The formula shows, among other things, one interesting feature, namely that the relative labor value prices are independent of the rate of surplus. The rate of surplus here determines the general price level only. This conclusion is valid for the labor value prices only. It will be shown -- in the section about the so called (n + 1)  condition — how can be the rate of surplus determined

	Cost price
 

              p = (p A + v) (1 + r)                                      (13) 
 
the solution for p is
 
              p = (1 + r)v [I - (1 + r) A] –1                                               (14)
 
From the resulting formula [compare (12)] the reason of the difference be​tween cost- and value price relations can be realized. Price relations vary with the magnitude changes of r

	Production price
For the production price we must at first introduce the matrix of coefficients of the funds-intensity of production K, the element kij of which represent the quantity of the production funds of the i-th kind necessary to produce an unit of output in the j-th kind. Then it is possible to formulate a matrix equation for the production prices as follows:
                                               p=pA+v+pK                                             (15)
 

If we know the matrix of technical coefficients, the matrix of direct funds-intensity coefficients, the vector of direct wage costs and if the rate of profit  is determined in some way (see further), then it is possible to derive from (15) the price vector
 
      p = v (I - A)-1 [I - K (E - A)-1]-1                          (16)
 
Relative production prices are not independent of the rate of profit .

	Two-channel price
 p = p A + (1 + *) v + *pK                             (17) 
For the price vector then holds
 
     p = (1 +µ*)v(I - A)-1[I - *K(I - A)-1 ]-1              (18)
 
The two-channel price, just as the production price, depends on two factors: full wage costs and full funds-intensity K(I - A)-1. So far as µ*> 0, it must be that *<   and between µ* and * there is obviously such a relation that the increase of one is followed by the decrease of the other, which means that in two-channel relative prices the full wage costs have a greater weight and the full funds-inten​sity a smaller one than in the production price. It is evident that when µ* = µ and *= 0 the two-channel price becomes the labor value type, and when *=  and  = 0 it becomes the production price. It is therefore possible to see both the labor value and the production prices as special cases of the two-channel price. If we genera​lize further and allow also µ*< 0, then the "generalized" two-channel price can move even "over" the production price and approach the income price, which depends only on the full funds-intensity of production. When µ* = -1, the influence of wage costs on relative prices completely disappears and the rate of profit transforms into the uniform rate of income *= .

	Income price
 

            p =  pA + pK                                                                   (19)
 

As the equation is homogeneous in this case, the solution can be written as follows:
 
            p [I - K (I - A) -1] = 0                                                     (20)
 
The condition for the existence of non zero vector of prices is  
                             [I - K (I - A) -1] = 0
This relation determines the magnitude of the uniform rate of gross income. Equation (20) then determines only the relative prices and not the price level. To determine price level we need an additional (n + 1) condition. The income price depends exclusively on the full funds--intensity. In this sense it is possible to envisage both the value- and income price as two extreme cases of a general two-channel price, as the former depends exclusively on the full wage-costs and the latter on the full funds-intensity. The production price then is a certain "average" of both these types.


 

	5. The Problem of the (n + 1)st Unknown

	In the above formulated equations for all type of prices, in addition to unknown prices there always appeared at least one additional parameter: , r, *, *, .  We have not yet showed, how these parameters can be determined. Assuming, that there are n unknown prices, this additional parameter is the (n + 1)st unknown. We need therefore one additional, that is (n + 1)st equation to determine the (n + 1)st unknowns and through that, also the result​ing price levels. Now we need to decide how to formulate the (n + 1)st condition.

	One possible and appropriate way is to require that the total quantity of consumer goods bought for wages remains unchanged in transition from old to new prices(7). As the statistical data needed for such a condition are not available, we have to be satisfied with an approximately equal condition, that the total value of private consumption remains unchanged.  It is clear that with the above mentioned condition the price calcula​tions must result in changes in the volume of both  gross social product and national income.

	It is, however, to be noted that this formulation of the (n + 1)st condition is simplified and therefore not sufficiently precise. We do not take into account the fact that the change of relative prices can influence the structure of  demand. The content of real wage remains  constant only on the average, in individual income groups the changes of real wages may occur.


 

	6. Note on the Method of Abolishing the Dual Price Level

	It follows from the (n + 1)st condition that the double price level can be abolished by increasing the level of wholesale prices to the level of retail prices. There still will remain some differences due to trade margins or special indirect taxes.

	The increase of wholesale prices is in fact nothing else but the reintroduction of a homogeneous price measure. The purchasing power of a crown is at present much higher in wholesale than in retail prices. It is this equalization of the price measure that results in changes of the volume of gross social product and national income.

	The increase of the wholesale price level assumes abolishment of the general turnover tax. This represents the change of the channel through which the surplus is appropriated. As the turnover tax disappears, the surplus is shifted into profits. Speaking of the change of the channel does not mean that the profits will rise just by the same amount as the turnover tax will fall. We must not forget that the price measure changes at the same time. The real contents of the price increment should be equal to the real contents of the abolished turnover tax; after the abolition of the double price level the nominal increment of profits will be, however, as a result of changes in relative prices, different than the former amount of the turnover tax. 

	Let us also note, that the change of the price measure and the relative prices will be reflected in many economic indicators, as for example in the material costs share of the social product, in the rate of surplus and in the rate of accumulation.
 


	7. Data for Computations

	As original data for calculation of all the types of prices the input-output data of 96 branches in value terms, compiled by the Central Commission of People's Control and Statistics for the year 1962 were used. For our case, however, these data had to be adjusted and complemented.

	At first, the original 96 branches were aggregated into 48 new branches. The reasons for this aggregation were as follows:
a) The aim of our experimental calculations was primarily  the verification of computing methods and preliminary analysis of the results. It seemed therefore adequate to give preference to a smaller matrix which would lead to a more simple and faster processing.
b) The matrix of production funds necessary for the calculation of some types of prices  was not available for all of the 96 branches. 

	For the price-calculations the total production of each branch has to be expressed in homogenous prices. Therefore, the turnover tax was deducted from the input-output data. This implies that the computed indices express relative increases in comparison to 1962 wholesale prices. Or, more precisely, these prices were consumer prices without turnover tax, i.e.. e. wholesale prices with the trade margin added.

	In order to obtain,  all the  costs of production it was necessary to include the depreciation into the technical coefficients. Therefore, the depreciation was "allocated" into the whole first quadrant of the input-output table. Of course this allocation could have been only approximate and therefore certain inaccuracies could have appeared in the resulting prices.

	It was necessary to complete the data of production funds, which are not included in the input-output table. Data currently collected by the statistical service were used for this purpose. These data are classified according to the scheme of the input-output table, they are, however, collected on the enterprise base and not on the base of pure branches. This is a source of the further inaccuracy. Further it has been not possible to distribute the production funds data completely into the square matrix, but only into the five rows according to the origin of these funds (other rows remained zero), which again causes some inaccuracies in calculations. Production funds data in purchase (cost) prices and in "residual" values (after deducting the depreciation) have been used alternately.

	In the process of calculations the influence of foreign trade on prices was not taken into consideration. This means that all the costs (even in the case of imported products) were evaluated according to prices of home products. This fact also distorts to a certain degree the results, especially in some specific branches in which the home costs are substantially different from the import prices.


 

	8. Program and Calculation Procedure

	To solve the set of price equations we can use either inversion of matrices method, or alternatively process of iterations.

	We now turn back to our considerations on the (n + 1)st condition. Because  of this condition some non-linearities sneaked into the price calculations (with the exception of the value type price). Also the question arises whether a solution exists and, if so, whether it is unique. But the analysis of existence and uniqueness of desired price vectors is outside the scope of this article.

	With regard to the (n + 1)st condition it would be of little use to solve the equations (11) to (20) by the matrix inversion; therefore, it was decided to use the  procedure of iterations. When writing the program we wanted to allow that the calculation of all price typTwo methods are possible in computing price indices: either a matrix inversion method or an iteration process.es could be possible even with change in the form of the (n + 1)st condition, as well as in the case, when the (n + 1)st variable is in fact a priori given  constant (e. g. 3% profitability in the case of the cost prices.)

	The iteration method chosen proved to be adequate. Its full description for each type of prices would require introduction of too many confusing symbols.  Therefore we limit ourselves here only to characterization of the basic principles of the program.

	On the basis of parameters (i.e.. e. of constants determining the type of calcu​lation) and on the basis of information inserted into the computer directly (from the control desk) the price type, the demanded accuracy of computation and some other data are determined. 

	We start from some basic price indices (as a rule from unity indices) and compute the "revaluated" material costs; in the case of the value- and cost type the wage costs are added, and after this in the case of other types the revaluation of production funds has to be undertaken in addition. Further, the program tests whether in the process of computa​tion the (n + 1)st condition has to be used (if in the case e. g. of the cost type the profitability is determined in advance, e. g. 3%, it is superfluous to take this condition into consideration). 

	If the condition is to be taken into account, then, on its base, the "approximation" of the sought (n -j- 1)st variable is deter-mined (one of the variables such as u, r, ,u*, o O is in question). On the basis of this "approximation" a new set of n price indices is additionally computed. [The (n, + 1)st variable is — in the case of the value type — determined additio​nally after all iterations have been finished. This procedure is repeated until the demanded accuracy is attained.

	In the case of value- and cost- price types, the net computation (without input and output) on the computer NE 803 B lasted approximately 15 minutes, in the case of production- and two-channel price the time — span was longer; the postulate for maximum difference between two values of the same price index corresponding to two successive iterations not to exceed 0,0001 was respected in all these computations.


	9. Analysis of Results

	On the basis of statistical data of 1962 experimental computations of price indices was undertaken according to all the above mentioned formulae and in some alternatives (depending on the (n + 1)st condition and on the choice of either purchase price or residual value of production funds). The results of these experimental computations were useful; in the first place, for the theoretical analysis of the situation in the Czechoslovak economy. Simultaneously, they have become the basis for the choice of the most appropriate type of prices in the preparation of the reform of wholesale prices that is part of the New System of Planned Management.

	It is impossible to report all the findings from the experimental price calculations in this article. We shall limit ourselves to the comparison of relative prices  in  the four basic price types: labor value-, cost-, production- and income price types.

	In Table 1 price indices for 48 branches and the four basic types are given. The numbers indicate — as has already been explained above — the change of average price levels in individual branches necessary for obtaining prices of the postulated type. Simultaneously, in order to have a better insight, the computed price indices for some of the most important branches are presented in a graph. In this graph the points representing the magnitude of price indices of different price types are connected for each branch. The system of broken lines of the graph then shows, how the relative prices change when moving from one price type to the other. 

	There are two interesting aspects of the table or graph. In the first place, it is the position of the price indices in relation to the level of 100%, which expresses (in reversed relation) the deviation of actual wholesale prices in 1962 from individual price types. We can see that, with some small exceptions, the existing wholesale prices are rather deeply below the computed price level. This is the result of the dual-price system and of the turnover tax. The abolition of the dual-price system and the introduction of the single-level price system (to be done by increasing the wholesale prices up to the retail price level) would therefore result in a considerable increase of the wholesale prices, especially in some branches.


	 

The deviations of the computed prices from the prices existing in 1962 are very different in individual branches. Because the relative prices change when moving from one type to the other, it is difficult to judge  the difference between existing and computed prices, without expressly mentioning the price type in question.
List of Industries
01 Electric-power and heat production
02 Coal mining and processing
03 Oil and natural gas drilling
04 Coke production
05 Gas production
06 Iron and manganese ore production
07 Non-iron metals, garnets, graphite and chemical 
     raw-materials production
08 Ferrous metallurgy
09 Non-ferrous metallurgy
10 Chemicals (incl. plastics)
11 Oil and tar products
12 Rubber and asbestos products
13 Pharmaceutics
14 Engineering
15 Electro-technical industry
16 Means of transportation
17 Metal consumer goods
18 Precision mechanics
19 Textiles
20 Clothing
21 Leather, footwear and fur industry 
22 Glass industry
23 Porcelain and ceramics
24 Wood processing, carpentry and joinery 
25 Furniture production
26 Wood consumer goods  and matches
27 Printing industry
28 Paper and cellulose
29 Building materials
30 Dairy industry
31 Meat, poultry and fish
32 Fats, edible oils, soap, cosmetics and other food processing
33 Sugar production
34 Spirit, liquors, wine, yeast, vinegar and starch
35 Fruit and vegetable processing
36 Flour, paste products, bakery and fodder industry
37 Confectionery and durable pastry
38 Brewery and malt production
39 Tobacco
40 Other industrial production, mineral spring and salt 
41 Construction
42 Agriculture
43 Forestry
44 Transport
45 Communications
46 Material distribution services
47 Internal trade
48 Agricultural products procurement
 
	Computed Indices of Four Types of Prices
 

No. 
Cost
Price 
Labor Value
Price
Produc-tion
 Price 
Income
 Price 
01
94.6 
99.5
167.9
 215.8
02
143.3
175.8
 177.2
 167.3 
03
 96.2
100.4
 168.8
 261.1 
04
161.4
161.3
227.4
274.4
05 
118.0
113.6
181.0
230.3
06
149.3
166.6
208.3
245.4
07 
197.8
224.9
354.6
518.7
08
146.2
146.3
185.1
218.2
09 
148.1
122.4 
156.5 
186.0 
10
118.7
117.4
141.9
163.6
11
106.5
101.0
129.0
183.1
12 
124.9
123.7
 143.3
 169.3
13
 89.6 
91.4  
 98.4
102.5
14 
104.9
117.6 
110.6
105.4
15
 99.8
102.1
 99.6
 98.9 
16
105.6
110.8
114.1
120.4
17 
113.5
124.3
109.8
97.0 
18
96.7
114.6
102.7
 94.8
19
130.6
138.1
139.4
138.7
20
117.8
128.6
108.7
90.1
21
129.3
134.7
122.4
111.1
22
112.4 
137.3 
122.9
108.8
23
103.7
131.7
 142.8
146.5
24
113.4
135.5
123.4
104.6
25
109.6
127.6 
108.7 
88.2
26
106.7
130.0
116.2
102.2
27
93.9
105.5
94.1 
83.0
28
123.6
135.7
153.3
163.0
29 
123.6
143.1  
148.2
147.2
30
228.8
210.8
213.1
216.3
31
223.1
198.0
197.9
198.9
32
126.1
108.7
112.1 
115.3
33
181.3
174.9 
208.7 
234.5
34
135.5
132.6
155.5 
174.5
35
149.4
140.4
135.7
150.0
36 
228.6 
207.6
204.7
202.7
37 
162.7 
147.3
151.0
153.0
38
138.2
141.8
162.0
175.9
39
140.9
139.3
149.9
158.3
40
150.8
152.7
152.3
148.6
41 
108.5
128.6
104.1
80.6
42 
157.0
174.9
173.9
175.4
43
120.6
171.7
161.5
137.5
44
96.5
119.4
157.5
181.7
45
101.1
138.5
134.6
121.8
46
43.7
60.5
89.9
248.1
47
81.0
119.1
117.0
114.7
48
74.1
104.5
144.9
258.9


	In spite of that we can approximately divide all the branches into three groups according to the difference between the computed and actual prices.


	1.  In the first group there are the branches showing the greatest difference between the actual and computed prices (at least for three types the computed prices are more than 50% higher than the existing prices) These are the following branches: 2) Coal, 4) Coke, 6) Iron and Manganese ore, 7) Non-iron ores, 8) Ferrous metallurgy, 9) Non-ferrous metallurgy, 30) Milk, 31) Meat, 33) Sugar, 36) Bakeries, 37) Confectionery and durable pastry, 44) Agriculture.
2. In the second group there are branches with a relatively small deviation (at least for three out of the four types the computed prices are not more than 20% above the prices existing in 1962). These are the following branches: 13) Pharmaceutics, 14) Engineering, 15) Electromechanical industry, 16) Means of transportation, 17) Metal consumer goods, 18) Precision mecha​nics, 20) Clothing, 25) Furniture, 26) Wood consumer goods, 27) Polygraphy, 32) Oils, fats, and soap, 41) Construction.
3. The third group consists of other branches, i.e.. e. of those, in which the price indices either oscillate mostly between 120 and 150% or in which two price indices are very low and two high (as for example in the electrical energy and heat production).
The other outstanding aspect is the character of relative prices changes according to the price types. It is clearly to be seen from the shape of broken lines in the graph. Differences of individual price types are remarkable, especially if we move from the labor value over the production price to the income price. Difference between labor value- and cost price are much less pronounced.
The slope of the lines connecting the labor value-, production- and income-prices depends obviously on the specific relation between the full wage-costs and the full funds-intensity in respective branches. Broadly speaking, four categories can be discerned(8).Where the full wage-costs are relatively low and the full funds-intensity high, then the connecting line rises steeply from the labor value price to the income price . It is so in all branches of the heavy industry, in transport, provision, and in material and technical supply.
In the chemical industry and in some branches of consumer and food manufacturing the line rises much less. There is almost no difference in the labor value , production-, and income-price in cases of milk, meat, bakeries, confectionery, textiles, electro-technical industry, agriculture, coal, building material and commerce.
Lastly, there are the branches with a relatively high labor input and low funds-intensity; here the labor value price is higher than the production and income price. These branches are: footwear, ready-made clothes, polygraphy, metal consumer goods, precision mechanics, construction, glass industry, forestry, and the wood industry.
The above data represent partial results of the first stage of price computation experiments. In the further stages, the price computations will be continued using the more accurate statistical data. It is expected that some new price problems will be solved. Introduction of a dynamic  model will be one of the most important tasks. The method of price calculations presented here, is also being used in the process of a general reform of wholesale prices.
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FOOTNOTES 
	(1)  
	This fact was referred to in Problemy teorie hodnoty a ceny za socialsmu (Problems of the Value and Price Theory under Socialism) by C. Kozusnik. (back)

	(2) 
	Not to be confused with the term "cost price" used in the third Volume of Marx's Capital. (back)

	(3)
	Variable capital not included in "production funds". (back)

	(4)
	V. V. Novozhilov, Problems of Development o f Democratic Centralism in the Socialist Economic Management, Trudy Leningradskogo inzhenierno-ekonomicheskogo Instituta, vyd. 24, 1958, p. 150—156   (back)

	(5) 
	Relative cost prices and the current relative prices widely differ,  as will be shown bellow.  (back)

	(6) 
	In price calculations only a new price valuation of a given technological structure is aimed at; the invariability of technical coefficients, therefore, is here not a simplifying assumption but a logical consequence of a postulated aim.  (back)

	(7) 
	The reason of this procedure is that only under this condition the real contents of nominal wages do not change, which has been postulated when constructing the price formulae.  (back)

	(8)
	The graphical distinction of the lines in the graph corresponds to these four cate​gories.   (back)


