Hicks - Discoverer or Misinterpreter of Walras’ General Equilibrium Theory*
Abstract

By Ezra Davar
   Hicks played a special part in the development of economic theory, especially in mathematical economics. 

  It is also convenient that Hicks is considered to be the “discoverer” of Walras’ General Equilibrium Theory (GET) for the English-speaking world. 

   In this paper, therefore, it will be shown that Hicks played a crucial role in deviating economic science towards an erroneous direction. This deviation has manifested itself in two interconnecting ways: first, misunderstanding and misinterpretation of Walras’ GET, and second, splintering GET into two separate theories – Microeconomics and Macroeconomics. 

  The results are: (1) GET has become irrelevant to reality; (2) Microeconomics has not developed since Walras; and (3) Macroeconomics has never achieved maturity. 
Keywords: Hicks, Walras, General Equilibrium Theory, Microeconomics, Macroeconomics

JEL Classifications: B3, C6, D0, D5, E0

Author: Dr, Ezra Davar, Ben-Gurion University of the Negev

Yehuda Hanasi St. 15/17

Netanya 42444 Israel

E-mail: ezra_davar@bigfoot.com
* This paper was presented at The 2004 UK HET Conference, Kingston, 1-3 September 

Hicks - Discoverer or Misinterpreter of Walras’ General Equilibrium Theory 
By Ezra Davar

There are very few economists who have contributed so much to the permanent body of established truth as Walras did. Hicks

Mere consideration of the elementary case is enough to show that Walras theory cannot be quite right. Hicks 

1. Introduction

   Hicks occupies a significant position in the development of economic theory, especially in mathematical economics. During his long lifetime Hicks has written a considerable amount of books and a prolific number of papers (For a list of Hicks’ published writings see Hamouda, 1993, or Hagemann & Hamouda, editors, 1994). In addition, Hicks has been a ‘guru’ of many eminent economists of our generation. Arrow remarked that “of course Hicks’ Value and Capital made the biggest impression on me.’ (Weintraub, 1985, p.96), Samuelson also has recently written: ‘Hicks Value and Capital (1939) was an expository tour de force of great originality, which built up a readership for the problems Foundations grappled with and for the explosion of mathematical economists that soon came.’ (Samuelson, 1998, p.1382) The same opinion may be found amongst other well-known economists (see for example Solow, Morishima, Leijonhufvud, and others).

  It is commonly thought that Hicks was the “discoverer” of Walras’ General Equilibrium Theory (GET) for the English-speaking world (Hicks, 1946 (1939), p.3; Hagemann & Hamouda, p.9). However from the very beginning Hicks gave two opposing evaluations of Walras’ GET.

  On the one hand, he stated that: ‘Like many pioneers, he (Walras-E.D.) was a little vague about the exact meaning of some of his results, and was perhaps inclined to claim for them more than they are actually worth. Yet our consciousness of its limitations should not blind us to the greatness of his achievement. Static equilibrium is far from being the whole of economics, but it is an indispensable foundation; and the greater part of that foundation was laid by Caurnot and Walras. There are very few economists who have contributed so much to the permanent body of established truth as Walras did.’ And, ‘…this part of Walras’s work has great merit’ (our italics) (Hicks, 1983(1934) p.95 and p.92, respectively)’. 

  On the other hand, Hicks claimed that ‘…the rigidities which appear in the elementary case have not therefore seemed to be so very interesting. Yet it must be admitted to be a defect in a theory that it does not clear up its own elementary cases. Mere consideration of the elementary case is enough to show that the Walras theory cannot be quite right (our italics) (Hicks, 1983, p.250)’. Finally, in Value and Capital Hicks claimed that ‘Walras confined himself, in the main, to setting out the problem’ (Hicks, 1946, p.2) and ‘…it is clear that many economists (perhaps most, even of those who have studied Walras seriously) have felt in the end a certain sterility about his approach (our italics) (ibid. p.60)’.

  In this paper, therefore, it will be shown that Hicks played a crucial role in misdirecting economic science with regards to Walras’ theory
. This deviation manifested itself in two interconnecting ways. Firstly it manifested itself through his, misunderstanding and misinterpretation of Walras’ GET, and secondly, through his division of GET into two separate theories – Microeconomics and Macroeconomics. 

  For the main source for his misinterpretation of Walras’ GET, we will look at Hicks’ Value and Capital (1939) despite the fact that he wrote many more books after this book and a vast amount of papers. There are two reasons for this. Firstly, as Hahn stated ‘Value and Capital remained his (Hicks’s) masterpiece’ and ‘Value and Capital is the crown of his (Hicks’) achievement’ (Hahn, p. 20 and p.26)
 and it was used as the main source for modern general equilibrium theory
. Secondly, Hicks used different methods in his main writings and therefore, there is very little connection between his various works. As Hicks wrote ‘In my Theory of Wages (1932) I used what I would now regard as one of these methods; in the dynamic parts of Value and Capital (1939) I used another; in the main part of my book on the Trade Cycle (1950) I used third. … There is, however, another method, which perhaps entitled to be regarded as being, in a special sense, the method of Growth Theory, on which in my books I have hitherto had little to say (Hicks, 1965, pp. v-vi)’.

  The famous ‘Mr Keynes and the “Classics’ is a natural choice as a source for the second issue: the splintering of the GET into two separate theories – Microeconomics and Macroeconomics. It must be stressed that although, these two works were written at the same period, little connection seems to exist between them. Moreover, Hicks himself never discussed this subject. 

   This paper consists of five sections. Following the introduction the second section describes Walras’ general equilibrium theory; in the first five sub-sections his original approach is discussed in detail with regards to an Exchange Economy; and in the last sub-section the main relevant characteristics for other economies is briefly presented. The third section deals with Hicks’ general equilibrium theory. In the fourth section Hicks’ Macroeconomics Model is briefly considered. Finally conclusions are presented. 
2. Walras’ Original General Equilibrium Theory

2.1 Individual (Micro) Economic Models of Exchange Economy
  Before describing Walras’ individual’s model in modern terms (mathematical programming) let us clarify some points. First, Walras stated that the necessary data for the establishment of an equilibrium position in an exchange economy are: ‘(1) the traders’ utility or want equations for commodities, which can generally be represented by curves, and (2) the initial quantities of the commodities in their possession.’ (Walras, p.173) This means that each individual beforehand knows the available quantities of commodities (q1, q2, ..., qm), which he might exchange with other individuals. He therefore formulated utility functions for every commodity separately ((1(q1), (2(q2), ... , (m(qm)). It is necessary to point out that this data does not change during the whole process of equilibrium establishment (see Chick, 1978). Using these conditions, the goal of each individual is the maximum satisfaction of wants by the exchange of commodities for the given prices for them (p1, p2, ... , pm), i.e., by the individual demanding  one commodity and offering others. In addition Walras assumed that every product might be either offered (negative) or demanded (positive) depending on its available quantity. However, products cannot be offered if individuals do not have that product available. Walras therefore assumed that every commodity might be either demanded (di) or offered (oi), so that the summation value of demand must be equal to the summation value of offer. This condition is known as the budget constraint for individuals. This means that in order to demand (buy) certain commodities, each individual must offer (sale) other commodities. The results of the exchanges are a final quantity of commodities that remain with the individual that obtained by plus its demand or minus its offer to the initial quantity. Also the offer quantity for each commodity is limited by its available quantity, that is, the offer quantity is either less or equal to the available quantity for each commodity. So, Walras considered for a certain commodity four types of quantitative magnitude: initial endowment, either demand or offer, and final endowment. It must be stressed, that in an individual economy Walras did not determine excess demand or excess offer, since, it is impossible to determine them due to a certain commodities being either demanded or offered (see Chick, pp.302 -3).  

   In addition, Walras was limited by the mathematical apparatus of his time of period and hence, he used the conditions of equilibrium state to determine the unknowns (demand, offer and final endowment for each commodity). Now, let us formulate the model for each individual in modern terms for the exchange economy:


Maximize ( (i(xi) ,





                         (2.1-1)

Subject to


xi - di + oi = qi ,

(i =2, 3, ... , m) ,

                         (2.1-2)


x1 + ( di pi - ( oi pi = q1 ,




                         (2.1-3)


x1, xi, di and oi ( 0 ,

(i = 2, 3, ... , m),

                         (2.1-4)

where


xi - is the quantity of commodity i  which  remain with the individual by the result of exchange and it is equal either to (qi + di) or (qi - oi);


- Conditions (2.1-2) indicate that the offer of a certain commodity cannot be more than its holding (available) quantity;


- Condition (2.1-3) is the budget constraint for an individual, which means that either the offer or demand of a commodity used as the numéraire (the first good) depends on the balance between the total value of demand (dipi and the total value of offer ( oi pi of the commodities not used as the numéraire. If (dipi>(oipi then the first commodity is offered in order to pay for the excess of the total value of demand and o1 = (( di pi - ( oi pi), also the latter cannot be more than its holding quantity q1; and if ( di pi<( oi pi then the first commodity is demanded in order to store (reserve) excess of the total value of supply and d1= - (( dipi-(oi pi). 

   Results of the solution of (2.1-1)-(2.1-4) if it exists and is unique, allows us to obtain demand quantities of certain commodities and offer quantities of others as secondary demand (offer) functions:

oi = fi(p1,p2, p3, ..., pm), 

 (i=2,...,m) 
                                     (2.1-5)


di = fi(p1,p2, p3, ..., pm),   

(i=2,...,m) 
     

             (2.1-6)

while an individual’s demand or offer of the numéraire (product (1)) is obtained by the equation


either o1 = (( di pi - ( oi pi),   or d1= - (( di pi - ( oi pi) ,

             (2.1-7)

  It might be shown that equilibrium conditions of the model (2.1-1 - 2.1-4) are identical to Walras’ one (Walras, pp.165-8). 

  Such results for all individuals allow us to determine the total quantities of demand and offer for every commodity separately, which are then dependant on the prices’ of all commodities by means of their aggregation:


Di(p2, ..., pm) = ( dir- is the total demand of commodity i (i=2,3, ...,m)        (2.1-8)

Oi(p2, ..., pm) =( oir  - is the total offer of commodity i (i=2,3, ...,m)
           (2.1-9)


D1 - O1 = - (( Di pi - ( Oi pi) = ( Oi pi - ( Di pi 

      
          (2.1-10)

where


R – is the number of all individuals (r=1,2,…,R);

   These results enable us to discuss problems of equilibrium establishment, which we will consider in the next section.

2.2 Whole Economy (Macro) Model of Exchange Economy
   On the basis of essential assumptions which state that in an equilibrium state the total effective demand equals to the total effective supply Walras formulated the following equation systems which can also be called his macro model: 


Di(p2, ..., pm) = Oi(p2, ..., pm) ,

(i=2,3, ...,m)
         
                         (2.2-1)


D1 - O1 = ( Oi pi - ( Di pi = 0 ,




             (2.2-2)

   The system of equations (2.2-1)-(2.2-2) describes an equilibrium state for the whole economy in an exchange economy and the prices obtained by the solution of this system are equilibrium prices. However this equilibrium state is obtained by the iterative process of solution. At the beginning of the process where the total demand and the total supply are obtained for a random price there might not be an equilibrium state, namely, there might be a state of disequilibrium at least for several goods. In general there are:

Di(p2, ..., pm) >=< Oi(p2, ..., pm) ,

(i=2,3, ...,m)
                         (2.2-3)


D1 - O1 = ( Oi pi - ( Di pi  >=<0 ,



                         (2.2-4)

   Now, if by chance there is equality for all m-1 commodities in (2.2-3) for any price system then there is also equality for the numéraire (2.2-4) and the equilibrium is established. However if even for one certain commodity there is an inequality (either > or <) and generally, in the beginning of the process of establishment of equilibrium, there are a lot of commodities for which there are inequalities, then the question is how Walras’ achieved this equilibrium . Careful consideration of the system (2.2-1) (or (2.2-3)) allows us to conclude that there are m-1 unknowns of quantities (assuming demand equals supply) and m-1 unknowns of prices. But the number of equations is only m-1. So we can conclude that this system of equations is not solvable. However, if any m-1 unknowns will be given in advance then it might be solvable under certain conditions. Therefore, two possibilities exist - either all prices or all quantities are given. 

2.3 Tâtonnement and the Law of the Establishment of Equilibrium in the Case of an Exchange Economy
   In the previous section it was shown that in a macro model of an exchange economy the number of unknowns (2m-2) is more than the number of equations (m-1), so in order to establish an equilibrium state (m-1), unknowns must be given in advance. Therefore, Walras assumed that the prices pi of (m-1) commodities in terms of numéraire (commodity (1)) are carried at random (Walras, p.169). After this each individual determines his demand or offer of all commodities for these given prices by solving the micro model. As it was shown in the previous section, if the total demand is equal to the total offer, obtained by the aggregation of demands and offers of all individuals (results of micro models’ solution), for each (m-1) commodity, then in consequence, there is equality between the demand and the supply for commodity (1) too. Moreover there is a general state of equilibrium and the problem would be solved. However in general, there are three possible situations for each commodity: 1) the total demand is greater then the total offer; 2) the total offer is greater then the total demand; and 3) the total demand equals the total offer. In the first situation a real market, would increase the price of a commodity, but in the second situation, the price would be decreased. In the third situation the price would not be changed. Walras used these rules of changing prices in the real market in his theoretical solution for the equilibrium establishment. This means that in order to establish equilibrium Walras used tâtonnement (iterative process), where each stage of iteration consists of a number of comparisons between the total demand and the total offer for each commodity for which there is inequality. Walras started his process of equilibrium establishment by commodity (2), and assuming that prices of other commodities are unchanged. This means that here for this purpose Walras used the primary demand (offer) function. This process must continue until the price for which the total demand of commodity (2) equals its total offer. It is necessary to stress that for each new price of p2 the new total demand and the total offer will be obtained not only for the commodity (2) but also for other m-2 commodities by the aggregation of the results of all individual’s micro model solutions. The same procedure is followed, in the next stage, for the commodity (3), (4) and so on, until commodity (m). The establishment of equilibrium for commodity (3), however, may destroy the equilibrium with respect to commodity (2) because of the micro models of individuals. Similarly the establishment of equilibrium for the commodity (4) may destroy the equilibrium with respect to commodities (3) and (2), and so on. Here Walras tried to show that the last result for a new price system is closer to equilibrium than the previous price system. Walras stated, therefore, that by continuing the same way for the new price system, the process moves closer and closer to a state of equilibrium. Walras formulated the law of the establishment of equilibrium prices for the exchange economy (Walras, p. 172), which differs from “Walras’ Law” of Lange (Lange, 1942; Patinkin, 1989, Clower, 1965).  Walras’ law is essential for his equilibrium theory. It allows us to conclude that Walras’ tâtonnement, the iterative process of equilibrium establishment, is the theoretical version of the process of equilibrium establishment in real markets (see Jaffe, 1981). The question, however, is whether this law guarantees an existence of equilibrium if in fact it exists at all. This problem will be discussed in the next section. 

2.4 The Existence of Equilibrium, Unsold Commodities and Prices Positeveness in the Exchange Economy 

  According to the process of equilibrium establishment, i.e., tâtonnement, in the exchange economy, proof of equilibrium might be divided into two parts: 1) the existence of equilibrium for one certain commodity, which will be called partial equilibrium; and 2) the existence of equilibrium for all commodities simultaneously, which will be called general equilibrium.

   The necessary and sufficient condition, in order to establish equilibrium state in an exchange economy by means of Walras’ law, is Walras’ an additional requirement to essential assumptions, that is, the total demand and the total offer curves (functions) have to be at least one intersection point. In this case, it is easy to show that equilibrium exists and it may be established according to Walras’ law, or more specifically, by prices changing according to Walras’ rule. 

  The existence of partial equilibrium for all commodities separately does not guarantee the existence of a general equilibrium, i.e. equilibrium for all commodities simultaneously. Walras, unfortunately, did not prove rigorously that general equilibrium exists. The iterative process of adjustment (tâtonnement), suggested by Walras, however, allows the achievement either of an equilibrium state or at least an approximate solution. This is important Because, as Walras stated (the section 2.3), the partial equilibrium for each commodity is basically influenced by the change in its own price The influence of the change in other commodity’s prices is not considerable, since they influence, matters generally, in a different way (either positive or negative) and might cancel each other out. Thus, Walras not only discussed the question of whether equilibrium exists in an Exchange Economy, but he also had considerable success in proving it.  

  In addition, from the above discussion we can conclude that the prices of all commodities are positive not only in the equilibrium state, but also at every stage of the process of equilibrium establishment for an Exchange Economy. Yet, if we take into account the fact that the offer of each commodity for any individual cannot be greater than its available quantity, we can conclude that in an equilibrium state the total equilibrium quantity Qe (=De=Oe) cannot be greater than its total available quantity Q0. This means that 


Qie ( Q i0 ,



(i=1,2,...,m), 
 
                         (2.4-1)

where


Qie  - is the total equilibrium quantity of commodity i;


Qi0  - is the total available quantity of commodity i;

  So, in order for a certain good to be sold wholly it is necessary that the equilibrium quantity Qe is equal to the available quantity Q0. Also, if we take into account the fact that in reality there are a huge number of commodities, it is impossible for all goods for the equilibrium quantity to be equal to the available quantity. Therefore, we can conclude that in an equilibrium state there are at least some commodities for which Qie < Qi0. If we combine this statement with our previous statement we can conclude that according to Walras’ approach, in the equilibrium state of an exchange economy there might be unsold quantities (Qie - Qi0) of some commodities but sold quantities have positive prices. This contradicts the modern authors’ two statements: first, in this situation the price must equal zero (vide infra); and second the, market is not cleared according to Walras’ approach.

2.5 Walras’ Law of the Re-Establishment of Equilibrium in an Exchange Economy
   Walras divided the study of the economy, as it was mentioned above, into two stages: firstly the laws of equilibrium establishment for certain data; and secondly, the laws of the re-establishment of the equilibrium when data is changed. Walras’ followers, unfortunately, missed the second stage. Moreover, they blamed Walras for not discussing it at all. For example, Hicks writes: “Now the reason for this sterility of the Walrasian system is largely, I believe, that he did not go on to work out the laws of change for his system of General Equilibrium. He could tell what conditions must be satisfied by the prices established with given resources and given preferences; but he did not explain what would happen if tastes or resources changed.”(Hicks, 1939, p.61; See also Ingrao and Israel, p.112)

  In previous sections the equilibrium establishment process of Walras was described for an exchange economy. In this section, therefore, we will discuss the second stage of Walras study of the economy; namely, equilibrium’s re-establishment in consequence of a change in data. 

  In order to determine equilibrium quantities where effective demand equals effective offer for each product separately and to determine their equilibrium prices, the necessary and sufficient data in an exchange economy, are (as it was shown above): 1) the individuals’ utility functions for each product separately; and 2) the initial quantities of the products in their possession. It has also been shown that the iterative process (tâtonnement) allows us to determine the equilibrium state for given data if it indeed exists at all. Therefore, the utilities and the available quantities and the consequent variation of equilibrium quantities and prices are also the primary causes and conditions for equilibrium’s destruction. In other words, the equilibrium conditions might be destroyed if the utility functions of products and their initial quantities are for any reason changed for some individuals. 

2.6 The Main Characteristics of the Other Three Economies According to Walras’ Approach

   Walras used his method of the establishment of equilibrium and its re-establishment (variation of prices) for an exchange economy as a common method for the other three types of economies: (i) production, (ii) capital formation and credit, and (iii) circulation and money economies (see Davar, 2002). Each economy is characterized by its specific markets, but the markets of previous levels of the economy are included in the market system of its subsequent level of economy. The models of the individual economy and the whole economy illustrate Walras’ evolutionary approach. The model of the exchange economy discusses only the problem of the consumers’ goods (vide supra). In the production economy, the model discusses, in addition, services’ demand and supply. Here, an equilibrium state might be characterized by a situation in which there is a voluntary unemployment of services with a positive price for its employed segment. It must be stressed that a voluntary unemployed person did not choose to be unemployed in advance, he (she) is unemployed due to market forces). In addition, for goods the excess demand (supply) price is determined as the difference between demand (market) price and supply (cost of production) price (see Davar, 1994). 

   In the capital formation and credit economy the model is enlarged due to the problem of saving and investment. Here, the equilibrium quantity for new capital goods is determined by a comparison between its demand (market) prices, and the cost of production (offer price) as obtained by the equation system. The equilibrium magnitude of the rate of income is obtained by a comparison between total saving (net income) and total investment (the total value of new capital goods).

  Finally, the last model includes the demand and supply of circulating capital and money. Here, the equilibrium rate of interest of money is determined by a comparison between the total offer (given) of money and the total demand for it. On the micro level the solution of a model for each individual, for the given initial endowments (utility functions, available quantities of services, circulating capital goods and money) and for a certain system of prices determines the magnitudes of the following categories: 1) the offer (or demand) of all services: labor, fixed capital, and land; 2) the offer (or demand) of circulating capital goods and money. It is necessary to stress that for the offer of a certain service, circulating capital goods and money is limited by their availability. Therefore, the offer might be less or equal to the available quantity; 3) the demand for consumption goods; and 4) the demand (or offer) for net income (saving). It also must be stressed that the demand for goods and saving is limited by the budget constraint equation; namely, by the income (the summary of value of all offers). On the basis of the solution of consumer models from the consumption side, the demand for money for themselves and the total supply of money for production are simultaneously obtained. The latter is the difference between the given quantities of money and the demand for money for consumption. The demand money for production is obtained by the solution of the equation systems from the production side. Consequently, the total demand for money is a summation of two components: the total demand for money for consumption and the total demand for production, which are determined by different treatments. Therefore, the total demand for money depends on the prices of all goods and services, and the technology used in the production of goods. 
3. Hicks’ General Equilibrium Theory 

3.1 Hicks’ Micro Model for the Consumer in an Exchange Economy
   In Value and Capital Hicks discussed two versions of consumer equilibrium: firstly ‘We begin by considering an individual, who has a given sum of money M available for expenditure (call it provisionally his ‘income’)’ (Hicks, 1946, p.305). It is necessary to point out, from the very beginning in order to prevent misunderstanding, that such a determination is incorrect, and creates confusion between these two economical categories (money and income) (vide infra). Secondly, ‘…an individual, instead of coming to the market with a given quantity of money, which does not vary when prices vary, comes with a certain quantity of goods for sale, so that the amount he has available for expenditure is affected by market prices (p.313).’ Let us discuss the second version because this is similar to Walras and Pareto’s approach. Hicks formulated the individual choice model as:



Max u (x1, x2, …, xn)

   


                         (3.1-1)
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xi – the amounts of ith commodity which an individual has at the end of exchange;
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u (x1, x2, …, xn) – the utility function.

  Careful consideration of the system (3.1-1) and (3.1-2) reveals that we can conclude that it is more similar to Pareto’s approach than Walras’ one. Despite supposing that in the beginning the utility function has a particular magnitude as well as Walras, Hicks states: ‘The equilibrium conditions and the stability conditions for an individual consumer have been written out assuming the existence of a particular utility function u. This is, indeed, the most convenient way of writing them; but it is important to observe that they do not depend upon the existence of any unique utility function. For suppose the utility function u to be replaced by any arbitrary function of itself ((u). Then it can be shown that, provided only the function ((u) increases when u increases-that is to say, provided (’(u) is positive-the equilibrium conditions and the stability conditions will be entirely unaffected by the change in the utility function (Hicks, 1946, p.306)’. And he continues ‘Thus, if we decide (as I think we should) to start, not from a given utility function, but from a given scale of preferences, all we have to do is confine our attention to those properties of the utility function which are invariant against the substitution of ((u) for u. The original equilibrium conditions and the original stability conditions have been shown to be invariant in this way (ibid. p.307)’.

  So, we can conclude that Hicks’ utility functions are Paretian (see also the chapter I-III of Value and Capital). In addition, in (3.1-2) Hicks used the available and the ultimately retained quantities of commodities, like Pareto. However, as it has been noted above, Walras used the categories of demand and supply, which are actual trading quantities and might be less or equal to the available quantity. In general, such a replacement of the demand and supply by ultimately retained and available quantities is correct and does not influence the results of the model’s solution. However, in Hicks’ (Pareto) approach it seems as if whole available quantities participate in the exchange process. Also, for the single situation of initial and final states, there might be several versions of effective demand and effective supply for certain prices as well as for different prices. Thus, in Hicks’ approach the process of exchange does not concretize, that is to say, the actual demand and supply are not directly determined. Moreover, in Hicks approach it is also assumed that the supply does not depend on the price. It is because of this that it is constant and equal to the available quantity for any prices. Such replacement (confusion) was misunderstood by Hicks followers and sometimes resulted in incorrect results (for example see Morishima, 1977) (vide infra). Finally and this is a crucial flaw, in the more high level economies – production, capital formation and credit, and circulation and money –it is impossible to determine excess demand (supply), since the supply functions for commodities do not exist in such a situation. However excess demand functions have a significant role both in modern General Equilibrium Theory and Hicks’ approach. Instead of excess demand in these cases an excess demand (supply) price is determined as the difference between the market (demand) price and the cost of production for a certain good obtained by a system of equations based on the prices of employed services. 

3.2 Hicks’ Macro Model for an Exchange Economy

   Hicks introduced the section relating to the Macro Model for an Exchange Economy in the Mathematical Appendix by the following words ‘Here it is only necessary for us to restate the classical argument of Walras in our terms (Hicks, 1946, p.314)’. This means that the following discussion must be according to Walras’ approach. Let us examine Hick’s words and judge whether this is indeed true. 

  Hicks wrote:

We have N individuals bringing to the market various quantities of n goods, and exchanging them under conditions of perfect competition. Since we are writing the quantity of the rth good originally at the disposal of a representative individual 
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r, and the amount he ultimately retains xr  (xr > 
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r if he is buyer of that good, < 
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r if he is seller), let us write the total quantity originally brought by all individuals together 
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r, the total amount ultimately retained Xr. (p.314)

  From this we learn that the total quantity of a certain commodity consumed by all individuals after exchange is obtained by the summation of their consumption of that commodity. This is similar to Walras’ approach. Hicks here, however, used the terms “total available quantity” and the “total amount ultimately retained" where it is not clear what the actual quantities being exchanged, bought and sold are.  This is similar to Pareto’s approach, although Pareto used these terms for the individual. In the book’s text Hicks used terminology similar to Walras. In Hicks own words (Hicks, 1946, pp.59-60):

Once any particular individual has decided how much of each non-standard commodity he will sell or he will buy, he will automatically have decided how mush of the standard commodity he will buy or sell. Thus


Demand for standard = Receipts from sale of other goods 








– Expenditure on purchase of others


Supply of standard = Expenditure on purchase of others 








 - Receipts from sale others


Therefore, for the whole community,


Demand for – Supply of standard commodity =





= Total receipt from sale of others

- Total expenditure on purchase of others

and, once the demand for every non-standard commodity equals the supply, this must=0.

  There are n – 1 independent equations to determine the n –1 independent prices.

  This description is identical to Walras’, with however one essential difference. Namely, according to Walras’ approach demand or offer of numéraire and all other goods are simultaneously obtained (vide supra), while in Hicks’ approach it seems that the demand or offer of other goods determines the demand or offer of standard goods. 

   Moreover, Hicks suggested defining excess demand and the condition of equilibrium exactly as Walras did. Hicks wrote: ‘Let us call the difference between the demand and supply at any price the excess demand. Then the equilibrium condition is that the excess demand should be zero (ibid. p.63)’. 

  It can be seen therefore that there is a certain incompatibility between the text of the book and it’s Mathematical Appendix. In the text Hicks used the terms “demand” and “supply”, but in the appendix he used “disposal” and “ultimately retained”. Furthermore the condition for equilibrium, in the text, is the equality between demand and supply, but in the appendix the condition for equilibrium is the equality between the available quantity and the ultimately retained quantity.

   Hicks chooses the good n as a standard (numéraire) and assumed that its price pn=1 and states that ‘The remaining prices p1, p2,…,pn-1 have to be determined (ibid. p.314)’. However this is similar to Pareto’s approach (vide infra). Now let us quote the rest of this section 13. Equilibrium of exchange (ibid. p.314):

If the system is to be in equilibrium, the demand for every commodity must equal the supply.



(Xr = 
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r
(r =1,2,3,…,n).


   (13.1)
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  This gives us n equations corresponding to the n goods; but there are only n–1 prices to be determined. However, one equation follows from the rest. Among the equations of equilibrium of a representative individual is the equation
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Summing these equations over all individuals, we have

Since this last equation must necessarily hold, whether the equations (13,1) are satisfied or not, it follows that if n-1 of the equations (13.1) are satisfied, the nth equation must be satisfied too. There are therefore only n-1 equations to determine the n-1 prices.

  This raises some questions. Firstly, Hicks calls the total available (disposal) quantity, supply and the total amount of consumption he calls demand, which is erroneous. This mistake is the source for other incorrect statements in Hicks’ approach (vide infra). Secondly, Hicks considers prices here as being unknown. What about the total demand? If demand is known then it is obtained by the aggregation of the results of all individual model solutions, where ‘The prices of these of n commodities are given to him as determined on the market (ibid, p.305)’. So, if prices are unknown then the total demand quantities are also unknown and vice versa. 

3.3 The Existence of Equilibrium and the Characteristics of Prices in the Exchange Economy According to Hicks’ Approach

   The problem of equilibrium existence Hicks reduced to the equality between the number of unknowns and the number of equations, as Pareto did. But, in such cases, it is well known, that a number of prices might be equal to zero and even might be negative
. This makes it unconnected to reality. Walras, however, as was mentioned previously considered prices to always be positive. 

  Hicks states that the prices might be obtained by the solution of an equation system. However, firstly, the individual model prices are given.  Moreover this is similar to Pareto’s approach. Pareto, however, determines prices and quantities in one model, where all individuals are considered together. Hicks separated these two models like Walras did, but he did not confront the problem of equilibrium establishment by means of the iterative process (tâtonnement) as Walras does. It is worth noting however that in the text of the book he writes (ibid. p.59): 
Once a particular set of prices is given, we know how to determine the most preferred position of any individual. This gives us the quantities he will demand of those commodities he does not possess, and the quantities he will be willing to supply in exchange for them of those commodities he does. By simple addition, we can determine the demand and supply for each commodity. If the price-system is such as to make these demands and supplies equal, we have a position of equilibrium. If not, some prices at least will be bid up or down.
 

  Here Hicks describes a process of adjustment that is identical to tâtonnement (vide infra). This is despite the fact that he never mentions the word tâtonnement in Value and Capital. So, there is, once again, incompatibility between the text of the book and its Mathematical Appendix. 

    On the basis of all that has been discussed, we can conclude that Hicks’ approach to the equilibrium of an exchange economy is a mixture of two approaches, namely Walras’ and Pareto’s. However, since these approaches have been proven to be different (see Davar, 1978) merging them into one theory is intrinsically incorrect. 

   To sum up, despite the fact that there is a superficial similarity between Walras’ and Hicks’ equations system for general equilibrium they are in fact different. In Walras’ approach, equality between the total demand and the total supply is considered, and in a state of equilibrium it might be less than the total available quantity. However, according to Hicks, equality between the total available quantity and the total ultimately retained quantity is considered, which means that there are no unsold commodities, i.e., the total available quantity was exchanged.

3.4 Stability in an Exchange Economy

  Hicks discussed the conditions of stability, which are similar to Walras’ conditions. Hicks writes (Hicks, 1946, p.62):

The laws of exchange of the price-system, like the laws of exchange of individual demand, have to be derived from stability conditions. We first examine what conditions are necessary in order that a given equilibrium system should be stable; then we make an assumption of regularity, that positions in the neighbourhood of the equilibrium position will be stable also; and thence we deduce rules about the way in which the price-system will react to changes in tastes and resources.

Unfortunately, Hicks in the Appendix to Chapter V considered stability conditions only in cases where prices and demand (ultimately retained) are changed stating that ‘Since 
[image: image8.wmf]X

r can taken to be constant … (ibid. p.315)’ and the changing of parameters of the utility function are not mentioned at all

3.5 Equilibrium for the Firm According to Hicks 
   Before discussing equilibrium establishment for a production economy, Hicks considered equilibrium conditions for the firm. Generally, in the Walrasian approach ‘the difference between the production units (firms) and consumption units (households) is very relative: often they are distinguished only by the properties of admissible data, the system of preferences or the criterion of the best choice. For example, the criterion for the production unit may be the profit and for the consumption unit the utility function defined 

by the set of consumer goods (Makarov, Levin& Rubinov, p.4)’. Indeed, Hicks’ model of a firm is described as: the firm is seeking to maximize 

[image: image15.wmf]   

          

          

)

6

6

.

3

(

          

          

          

          

          

          

,

V

1

1

-

+

=

å

å

å

n

r

r

r

n

r

X

p

X

p


Subject to the condition of the production function



f(x1, x2, x3, … , xn) = 0
,


                        (3.5-2)

where


xr – are employed factors when (r=1,2,…,m) and are produced products when (r=m+1, m+2, …, n) as negative products.  

  Here, also, are the conditions for an optimal solution, which are similar to the conditions for equilibrium for the consumer, that ‘gives us n-1 equations, which together with the production function, determine the n quantities x1, x2,…,xn (Hicks, 1946, p.320)’. This means that the solution of this system of equations as well as the supply quantities of products and the demand quantities for factors can be obtained. By the aggregation of them the total supply quantities of products and the total demand quantities for factors are determined. 

 Therefore these equation systems suppose the maximization of profit for each firm. But as Hicks noted himself certain properties of the production function (homogeneous) and conditions of the solution of equilibrium profit must equal zero (ibid. p.322)
. This means that in Hicks’ approach as well as according to Walras’ approach, profit equals zero when supposing the existence of equilibrium in the production economy is.

3.6 The General Equilibrium of Production According to Hicks’ approach
   On the basis of the solution of all firm models, the total supply of products and the total demand for services are obtained. On the other hand, by the solution of models of consumption for individuals the total demand for goods and the total supply of all services are obtained when the system of prices is given. It must be stressed that Hicks did not consider the latter models. Hicks discussed ‘four kinds of market: (1) the markets of products, where demand comes from private accounts (of private individuals and entrepreneurs) and where supply comes from the business accounts of entrepreneurs (that is to say, from firms); (2) markets for factors, where demand comes from firms and supply from private accounts; (3) markets for direct services, where supply and demand both come from private accounts; (4) markets for intermediate products, which are products for one firm and factors for another, so that supply and demand both come from firms (Hicks, 1946, p.101)’. These determinations are similar to Walras’ ones with slight differences. This means that according to Hicks’ approach the equilibrium in markets is also determined by the relationship between the demand and supply for all types of commodities, which are defined by the individual models’ solutions. It is necessary to point out that, the demand of products, according to Walras’ approach, is determined only on the basis of individual accounts. Markets (4) are absent in Walras’ production economy. Walras, however, introduced circulation capital and so called raw materials in the last economy, the money economy.

  Despite the above similarity the mathematical model (description) of the production economy of Hicks differs from the model in Walrasian economics (vide infra). Hicks in the beginning gave a common equation for all markets and then characterized it for each market. Hicks wrote: 
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 Given a system of prices, there will be a certain demand for goods from consumers (the total consumption demand for a good xr we write Xr); there will be a supply from private individuals (
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r); and there will be a supply (Xr’) newly produced. The market for x​r is in equilibrium if 

 … If xr is a finished consumption good, whose supply is entirely derived from production, Xr=0, and the equation becomes
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If it is factor of production, such as labour, Xr’ is negative. Xr includes the demand for the direct services of the factor, whether it comes from other people or from the supplier of the factor himself. … The equation therefore reads
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If xr is a half-finished good, both produced and consumed in the process of production, but sold from one to another, both Xr and Xr=0 for this reason only; and the equation becomes
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(The net supply from all firms taken together is zero) (pp. 323-4)’.

 This means that Hicks’ production economy as well as his exchange economy is operated by the excess demand for both products and factors, which are determined as the difference between the total demand of commodities and factors and their available quantities as supply (vide supra). However, this is actually Pareto’s approach. Walras on the other hand determined the excess demand for the factors as the difference between effective demand and effective supply, limited by the available quantities. Walras also obtained this figure by calculating the excess demand prices for the goods, which is determined as the difference between their selling (demand) prices and the cost of production obtained on the basis of the price of employed services. 

  Hicks continued: 

Thus an equation of the same form will do for all commodities and services. As before, one commodity must serve as standard of value; so that if there n commodities in all, there are n-1 prices to be determined. As before, one equation follows from the rest. Among the equations of equilibrium of a private individual is
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where V is the profit he draws from the possession of any entrepreneurial resources he may own. Summing these over all persons

where (V is the total of profits throughout the whole economy.

Similarly in any firm
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    Summing these 
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   Therefore, if the equilibrium equations (21.1H) [or (11.4-3)] hold for n-1 goods, they must hold for the nth good. There are only n-1 independent equations, and the system is determined (pp.324-5)’.

   It is necessary to comment upon this. Hicks also describes here an equilibrium state for quantities like Walras did, but did not discuss how it was established.  Let us remember that Walras established equilibrium by using an iterative process (tâtonnement) (vide supra). Hicks also stated that the solution of his equation system allows him to obtain prices. But, the determination of quantity for any commodity (service) means the determination of according prices. Therefore, in order to establish if there is an equilibrium state the compatibility of prices must be checked using the same method as Walras used.
  The last equation (3.6-9) has been significant in influencing the development of the General Equilibrium Theory. It is a fundamental equation, which is used in almost all the versions of the General Equilibrium Theory since Hicks first formulated it. This condition of equilibrium is the basic source for the so-called “Walras’ Law” formulated firstly by Lange and later described by modern authors (for example see Lange 1942; Arrow & Hahn, 1971; Debreu, 1959). This “Walras’ Law” is not connected to reality and differs from Walras’ own laws which are relevant to reality. There are a number of important points to be made when discussing the equation.
  (1) This equation system indicates that in an equilibrium position the total demand for commodities is equal to the total available quantity plus the new production quantities. The total demand of services in this case includes the owner’s consumption. Therefore it seems that all available quantities are involved in the process of buying and selling. Hence, it seems that all services are fully employed and it is difficult to discuss the problem of employment and unemployment. On the other hand according to Walras’ approach only demand and supply describe the actions of buying and selling and in an equilibrium state where demand and supply are equal there might be a situation where the equilibrium magnitude is less than its available quantities. Therefore, according to Walras’ approach the problem of service utilization is able to be discussed clearly.

(2) Hicks also stated that by means of a solution of these systems, prices might be obtained, despite the fact that for the individual models he assumed that prices are given. In addition, when prices are obtained from the model the mutual connection between price and quantity is disordered. Moreover, there could occur a situation where some prices equal zero and even become negative, which is abnormal in a real economy. 

(3) In order to avoid the latter situation there are two possibilities. The first option is to establish the reciprocal connection between an individual economy and a whole (general equilibrium system) economy as well as between the selling prices and the cost of production of commodities. In order to obtain the solution of such a system of equations the process of tâtonnement has to be used (Walras approach). Another possibility is to extend the equation system by supplementing two additional systems. These would be the total demand function for commodities and the total supply function for services. Formulations of the total supply and demand functions must be based on the data of individuals and entrepreneurs. 

   From a careful consideration of Hicks’ production economy we can conclude that Hicks tried to mix Walras’ and Pareto’s approaches as he did in the Exchange economy (vide supra) (see also Hicks, 1946, p.101). Hicks started the process of establishing equilibrium by the solution of the individual economy for a given price system in a similar way to Walras. However, following this, Hicks tried to obtain prices by the solution of equation systems using methods similar to Pareto’s. It is necessary to point out that Hicks model differs from both Walras’ and Pareto’s approaches (models).

 After this Hicks further discussed problems of stability for the production economy as well as for his previous models (ibid. p.325).   

3.7 Money in Hicks’ General Equilibrium Theory
  Hicks did not discuss the models of Capital Formation and Credit, and Money and Circulation Capital economies for a static economy like Walras did. Therefore, there are economists who claim that ‘Money is not an equilibrium phenomena, and in this Hicks follows Hayek’s lead (Helm, p.16)’ and ‘Hicks came thus to the same conclusion as had Knight (1921): the concept of money and the idea of equilibrium are simply incompatible (Hamouda, p.16; see also Bridel)’. However, money was one of Hicks’ favorite subjects, which is mentioned throughout his writing. It is no accident that Hicks started his writing on money theories with his paper “A Suggestion for Simplifying the Theory of Money’ (1935) and finished by writing A Market Theory of Money (1989). Unfortunately, Hicks wrote about money as a separate issue (see Hamouda, p. xvi) and considered money as not being integral to the economic system. If he did consider them together then it was discussed incompletely and inconsistently. It was also characterized by some contradictions not only between his different writings but also even within one text (vide infra).

  Hicks tried discussing the problems of a dynamic economy in Value and Capital by including the rate of interest in his models. Hicks interpreted the rate of interest, directly, as a money phenomenon, without connecting the interest rate to saving and investment as Walras did. Hicks stated that ‘I do not think, however, that we ought to admit any particular connection between this saving-investment equation and the rate of interest. There is, as we have seen, a sense in which the rate of interest is particularly determined by the equation of supply and demand for securities-excluding money; but the equation here is one including money, and that has no special connextion with the rate of interest (Hicks, 1946, p.183)’. First of all, it must be stressed that this contradicts his Mr. Keynes and “the classics” (vide infra). This means that the rate of interest (price of money) is determined by the relationship between the demand and supply of money. But, how is the demand and supply of money determined in Hicks’ system? 

  Hicks tried to include in the equation system of production an additional equation in order to facilitate the determination of determine the rate of interest. Hicks stated ‘Suppose that there are n kinds of exchangeable goods and services; then there are in all n prices to be determined. For among the ‘goods’ must be reckoned that good which is taken as a standard of value (money). This leaves us n-1 prices of the other goods and services in terms of standard, and one rate of interest (here the rate on loans for one week). This makes n prices in all. To determine the n prices, we have n-1 equations of supply and demand for the n-1 commodities (excluding money), one equation for money. This makes n+1 in all. However, as in the Walrasian systems with which we are previously acquainted, one of these n + 1 equation follows from the rest. This leaves us n equations to determine the n prices. The system is neither over- nor underdetermined (ibid. p.155)’. From this we can see Hicks attempt to show that his approach is similar to Walras. Moreover, Hicks’ description of demand of supply equations of money in the text of Value and Capital is the same as Walras’. Hicks stated that

 ‘for any private individual,

    Acquisition of cash by trading = Receipts-Expenditure-Lending   

(bearing in mind that some of these items may be negative). …

  Thus for a firm,

  Acquisition of cash by trading



= Value of Output – Value of input



- Repayment of old loans + New borrowing 

- Dividends

Therefore, for the community as a whole, 

  Net Acquisition of cash by trading


= (Value of output – Net expenditure by private persons)


+ (Net receipts of private persons – Value of input

- Dividends – Repayment of old loans)

  + (Borrowing – Lending)

  = 0. 
To say that the net acquisition of money by trading is zero, taken over the whole community, is the same thing as to say that the demand for money equals the supply of money. Consequently, if there is equilibrium in the markets for goods and services, and in the market for loans, there must be equilibrium in the market for money. There are only n independent equations to determine the n prices; so the system is perfectly consistent (pp.156-7)’.

This description of equilibrium position is similar to Walras’ one, with however, one significant difference. Hicks did not note that the supply of money in a state of equilibrium must be equal to the available quantities. Therefore, equilibrium in the market for goods and services and in the market of loans does not mean that there is equilibrium in the market for money. For this, the supply of money, which is equal to the demand of money, must also be equal to the available quantities of money. In any other situation obtained equality between demand and supply of money will not be equilibrium.  

  Hicks discussed all of the above in the text of his book. He did not however, give a mathematical version of these conclusions in his appendix. We can only suppose that Hicks thought that their influence on the equation systems was unimportant (insignificant). However this is incorrect, as has been shown from Walras’ approach.

  With regards to the dynamic character of Hicks’ approach it is necessary to point out that from the very beginning it has been claimed that Hicks dynamic approach was not genuinely dynamic. By Hicks own admission ‘in spite of its seemingly greater complexity, this problem (the problem of the firm, dynamically considered p.326) is formally identical with that considered in § 18 above (the problem of firm, statically considered p.319) (Hicks, 1946, p.326)’. Moreover, the real dynamic character of an economy requires an internal connection between the unknowns of each different time period. However, in order to formulate these internal connections between unknowns of different time-periods it is necessary to understand perfectly the character of the static (single-period) economy (vide supra). Unfortunately, as has been shown above, Hicks’ production economy is far from the way a genuine economy functions in real life.
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4. Hicks’ Macroeconomics Theory 

  The IS-LM model, which has been called the “core of modern macroeconomics”, not only has been used, especially for “pedagogical purposes”, to understand one of the principal (essential) issues in macroeconomic theory but also has played a leading role in monetary theory for almost forty years. Since the publication of “Mr. Keynes and the “Classics”: A Suggested Interpretation” Hicks made two interesting assertions. Firstly he claimed that ‘The IS-LM diagram, … is widely, but not universally, accepted as a convenient synopsis of Keynesian Theory’ (Hicks, 1980, p.139) Secondly he stated that  ‘the IS-LM diagram came to me as a result of the work I had been doing on three-way exchange, conceived in a Walrasian manner’ (ibid. pp.141-142;)
. However, in our recent works it has been shown that there are several fundamental differences between Hicks’ IS-LL model and Walras’ theory of money, which cast doubt on the veracity of Hicks’ model (Davar, 2004a) Furthermore, Hicks’ IS-LM is incompatible with Keynes’ GT (Davar, 2004b). Let us restate the main arguments in brief from these works. Firstly we shall consider the differences between Walras’ theory and Hicks’ approach 
(1) Walras’ theory of money is characterized by microfoundations while in Hicks’ IS-LL model microfoundations are missing. This is a crucial difference, because at the micro level, the national income which is divided between goods for consumption and saving by the individuals is determined. On the other hand, entrepreneurs decide the value of investment (new capital goods); therefore, the total value of saving is not always equal to the total investment. So, Hicks' assumption that Saving=Investment is correct only in an equilibrium state, which must be established if it exists at all for the given initial endowments. Therefore, Hicks’ implicit assumption that the national income = the national product can only be true where a state of equilibrium exists, after which, the equality between saving and investment is established. Consequently, the expression Saving (Investment) = Income - Consumption is only correct in an equilibrium state.

(2) The second fundamental difference is that in Walras’ theory of money an equilibrium magnitude of the rate of interest is established by the relationship between the total supply for money (given) and the total demand for money. On the basis of the solutions of consumer models from the consumption side, the demand for money for them and the total supply of money for production are simultaneously obtained. The latter is the difference between the given quantities of money, and the demand for money for consumption and the demand for production, which is obtained by using the basic equations systems to calculate the solutions of entrepreneur models. Consequently, the total demand for money is a summation of two components: the total demand for money for consumption and the total demand for production, which are determined by different treatments. Therefore, the total demand for money depends on the prices of all goods and services, and the technologies used when producing the goods. In contrast, Hicks assumed that the demand for money is always equal to the supply of money (= the given quantity) and therefore, in Hicks’ IS-LL model, an equilibrium magnitude of the rate of interest is established by calculating the relation between the rate of interest and Income, namely, between the curve (LL) and the curve (IS). As however has been stated in our previous works these curves are impossible to draw (vide infra). 
(3)
Hicks assumed that the functional relationship between Income (both national income and national product which are automatically equal in Hicks’ model) and the rate of interest is invertible. However it has been shown that even in the case when income is determined only by one variable (service-labour), the invertible character of the function is questionable. Moreover, if we take into account the fact that the function of income must include at least one additional variable such as capital, such a relationship is absolutely doubtful.  

(4)
It has been shown that Walras’ working model for equilibrium establishment is not a simultaneous equation system. However Walras separated the establishment of equilibrium for the given initial data and equilibrium re-establishment when the initial data is changed. Hicks’ IS-LL model, however, is also described as a simultaneous equations system and there is certain confusion between equilibrium establishment for given initial data and equilibrium re-establishment for changed data.

(5)
Walras’ equilibrium situation might be characterized by strong positive prices for the voluntary unemployment of all services and not only labour. On the other hand Hicks’ IS-LM model considered only one service - labour and the problem of unemployment of it is not discussed at all.

   Now, let us consider incompatibility of Keynes’ GT (Keynes, 1936) and Hicks’ IS-LM model: 

(1) The first equation of Hicks’ system for explaining Keynes’ theory, M =L (I,i), is incompatible with Keynes’ approach, because in that equilibrium state the connection between money and the rate of interest has disappeared. It is interesting that Hicks himself asserted that ‘‘In the Keynes model money does not bear interest (Hicks, 1977, p. 75)’.  
  (2) The third equation, Ix =S (I), also is doubtful, because saving in Keynes’ approach firstly depends on the marginal propensity to consume (save) and then on the rate of interest. 

  (3) Finally, the third crucial incompatibility between Hicks’ model and Keynes’ approach is the fact that the main subject of Keynes’ GT is involuntary unemployment issues, while Hicks’ IS-LM model problem of unemployment does not discuss this at all. This is despite Hicks’ assertion that ‘‘In Walras, all Markets are cleared; but in IS-LM (following Keynes) the labour market is not clear; there is excess supply of labour (Hicks, 1980, p. 321)’.    

5. Conclusions

  In this paper it has been shown that Hicks misinterpreted and misunderstood Walras’ general equilibrium theory and took a central role in splintering it into two separate theories – Microeconomics and Macroeconomics. Consequently, he played a crucial role in directing economic science towards an erroneous direction
. It was shown for the Exchange Economy and for additional three types of Economies that:

(1) According to Walras’ approach the demand and the supply of each commodity is directly determined simultaneously together with the final endowment on the basis of a given initial endowment for each individual by the solution of a micro model. According to Hicks’ approach however, only the final endowment is determined. 
(2) There are two macro models for the adjustment between individuals according to Walras’ approach: a) A model of an equilibrium state – simultaneous equation system; b) A model of disequilibrium state – where the number of unknowns is larger than the number of equations.  Hicks considered only one macro model, namely the model of an equilibrium state.

 (3) According to Walras’ approach an equilibrium state is determined to exist when the total effective demand is equal to the total effective supply for every commodity. Additionally the equilibrium quantity ought to be either less or equal to the total available quantity. Hence, according to Walras’ approach there might be unsold goods in an Exchange Economy, with positive prices for the sold goods. According to Hicks’ approach however equilibrium state is determined when the final endowment is equal to the initial endowment for every commodity. Hence, here it seems as if whole available quantities participate in the exchange (trade) process. 

(4) According to Walras’ approach the equilibrium state is established by tâtonnement (iterative process), which transforms the initial disequilibrium model into a final equilibrium model. Hicks considered only a solution of the equilibrium model.    

(5) Prices, according to Walras’ approach are positive, not only in an equilibrium state but also at each stage of iteration and adjustment. This is because the given framework of the total demand function and the total supply function determines them. According to Hicks’ approach, however, equilibrium prices may be either positive, equal to zero, or even negative.

(6) According to Walras’ approach the initial endowment (quantities and utility functions) is not changed during the whole process of equilibrium establishment. After that any individual or group of individuals may change it.  It is then required that equilibrium has to be reestablished. Hicks also considered the problem of stability but importantly only for price and income adjustments.

(7) According to Walras’ approach the production economy in an equilibrium state might be characterized as a situation in which there is a voluntary unemployment of services with a positive price for its employed segment. However the production economy of Hicks uses only the categories of final and initial endowments and therefore, Hicks did not discuss at all the problems of unemployment (voluntary-involuntary) in the equilibrium state, i.e., full employment is assumed. The same is also true for the IS-LM model. 
(8) In the capital formation and credit economy of Walras the equilibrium magnitude of the rate of income is obtained by a comparison between total saving (net income) and total investment (the total value of new capital goods). Hicks though, only discussed the problems of saving and investment in the text of Value and Capital without according them a model in the appendix. In the IS-LM model Hicks assumed that Saving always is equal to Investment, which is correct only for an equilibrium state.
(9) Finally, according to Walras’ approach, in a Circulation and Money economy the equilibrium rate of interest of money is determined by a comparison between the total offer (given) of money and the total demand for it. Hicks, however only mentioned the problems of money in the text of Value and Capital without including a model in the appendix of his book. Moreover in the IS-LL model, an equilibrium magnitude of the rate of interest is established by the relation between the rate of interest and Income, namely, between the curve (LL) and the curve (IS). It is however worth stressing that is very uncertain whether these curves can be drawn. 

   The results are: (1) GET has become irrelevant to real economical life; (2) Microeconomics has not developed since Walras; and (3) Macroeconomics has never achieved maturity. 
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�  ‘Did John Hicks’s ‘Suggested interpretation’ neutralize Keynes’s revolution or divert it off the ‘right’ track? It is perhaps too much to say that that this is a much-debated question. But at least one on which a great many economists have made very definite (and quite contradictory) pronouncements (Leijonhufvud, p.147)’.


�  It is necessary to stress that, from the very beginning, together with some very favorable reviews of Hicks’ Value and Capital there were some particularly negative ones.  For example ‘it is among the most unreadable works that has ever been published on economic theory (Morgenstern, 1941, p.364) and ‘his (Hicks’) Value and Capital, which to my mind is a much overrated book. Its sterile problems and its dead logic have already bored to tears ten generations of students and a generation of teacher s (Lundberg, p.55)’.


�  ‘The starting point for modern pure general equilibrium theory was the mathematical appendix to Hicks (1939). From this base, Arrow and Debreu (1954) developed the concept of Walrasian equilibrium in terms of production sets and preference structures (Dow, p. 66; see also Ingrao and Israel; Screpanti, E. and S. Zamangi)’. 


�  ‘General equilibrium demand (and supply) functions are schedules giving the maximum demanded (supplied) at all hypothetical prices, from zero to infinity (Chick, p.304)’.


� More precisely Hicks wrote about it in Leon Walras (p.90): “Walras’s own account of the nature of equilibrium is this. Persons come on to the market with certain stocks of commodities, and certain dispositions to trade (‘dispositions à l’nchère) and a particular set of prices is proposed. If at these prices supplies and demands are equal, then there is equilibrium straight away. But if demands and supplies are not equal, prices will be changed until equilibrium is reached.”    


� In the next page Hicks states the opposite: ‘At any given system of prices, those entrepreneurial factors will be employed whose employment will yield a positive profit.’ (Hicks, 1946, p.323)


� Hicks, unfortunately, used the same notation x and V for both individual and entrepreneur economies, which makes them open to confusion.  


�  ‘It is true that the Walrasian system can be simplified by aggregation, as for example the famous Hicks-Hansen IS-LM version of Keynesian economics reduced to four equations (Blaug, p.165).’


�  So we cannot agree with Baumol’s statement that ‘To summarize, the main strength of Sir John’s theoretical work resides in his mastery of general equilibrium methods. He is one of the few theorists working in the area who have actually been able to make general equilibrium models produce interesting results about the workings of the economy. He is one of the few who have been able to take the approach beyond the counting of variables and equations or the more sophisticated approaches toward the testing of the existence and uniqueness of a solution (Baumol, (1972).’
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