Преамбула

Данная серия задумана как справочно-теоретическая.

Реферирование и аннотирование научной литературы 
по специальности является прямо или косвенно неотъемлемой частью профессиональной и академической деятельности любого состоявшегося экономиста. Можно не быть собственно референтом по роду своих служебных обязанностей, но оперативно и максимально эффективно пользоваться реферативными текстами, предсказуемо извлекая из них существенную, представленную в конденсированной форме информацию текста-первоисточника, необходимо.

Сказанное справедливо как для работы с родным языком, так и с иностранным. Знание структурно-композиционных, лексических и лексико-синтаксических особенностей организации реферативных текстов на том или ином языке должно сопрягаться с общими для всех языков сведениями о сути реферирования и аннотирования, их основных коммуникативных задачах, используемых процедурах (алгоритмах) их составления. Наконец, оперируя определениями того или иного типа реферативного текста, нужно четко видеть их основные отличия друг от друга уже внутри научного жанра рефератов и аннотаций.

Все эти вопросы так или иначе затрагиваются в серии.

Выпуск I посвящен, с одной стороны, языковому оформлению английских Abstract, Summary, Review, с другой стороны, в нем делается попытка через определения и примеры, если не обособить, то сравнить эти типы текстов как по их основному коммуникативному заданию, так и используемым языковым средствам на уровне семантики, синтаксиса и стилистики.

Выпуск II предлагает процедуры создания в учебных целях реферата и аннотации с использованием схемы передаваемой информации и структурно-языковых средств, описанных в Выпуске I. Даются образы реферата и аннотации, созданных на основе английского оригинального текста по экономике.
Выпуск III требует некоторых уточнений.

По сравнению с предыдущими брошюрами серии он имеет более выраженную практическую направленность. Ее можно определить как движение «от знания к умению». Дальнейшее уяснение принципов организации реферативных текстов осуществляется в процессе работы над подготовкой собственных учебных рефератов и аннотаций. Навык формируется поступательно от отдельного абзаца к законченному тексту путем последовательного выполнения серии заданий (действий) по логико-семантическому анализу текста.
Весь необходимый справочно-теоретический материал можно найти, обратившись к выпускам I и II данной серии.

Изначально вся серия рассматривалась как справочно-теоретическая с тремя основными составляющими:

1.
теоретическая (определения; характеристики структуры, композиции; языковые особенности; разница в коммуникативной задаче разных типов реферативных текстов);
2.
справочная (списки лексико-синтаксических структур для реферативных текстов, информация более общего характера, необходимая экономисту-практику);

3.
экспозитарная (примеры оригинальных Summary, Abstract, Course Description; алгоритмы подготовки учебных рефератов и аннотаций).

Теперь же мы сознательно включаем еще одну составляющую – учебно-методическую, которая направлена на формирование умения реферировать и аннотировать оригинальные тексты по экономике.

С этой целью мы частично использовали главу из книги Е.Э. Бариновой (Ляпуновой), Н.Е. Николаевой «Принципы построения английского текста реферативного характера» (М., Изд-во Московского университета, 1986), искренне надеясь, что оригинальные материалы солидных английских и американских изданий по экономико-математическим проблемам концептуально значимы и сегодня.

I. ЕДИНСТВО И СТРУКТУРА АБЗАЦА
Text 1

The steps in an OR problem are most typically: a background study, including the first formulation of the problem (which is usually incorrectly stated at the beginning and is continually refined); choice of measure of effectiveness; elaboration of a mathematical model; gathering data to validate, to supply parameters for, the model; solution of the mathematical problem, including judicious approximations to render it soluble, in an attempt to maximize the chosen measure; implementation, and so evaluation, of the recommendations arising from such solution. Of course these steps may be difficult to separate, or even recognize, in practice; and of course they vary greatly from one problem to another. Furthermore, it is all too easy to confuse the solution of the mathematical model with OR as a whole, particularly in writings and courses on OR, since the mathematics is at least readily definable. Thus, OR is often linked with such important tools as construction of Monte Carlo models, simulation, linear programming and queueing theory. Nevertheless, choices of appropriate problem statements, figures of merit, and mathematical idealizations, and questions of implementation and evaluation, are often more significant, and in practice more difficult.
I. Прочитайте текст.
II. Ответьте на вопросы:
a) What are the steps in an OR problem?
b) What steps are more significant and in practice more difficult?
III. Подчеркните ключевое предложение (key sentence), являющееся авторским обобщением основной идеи (main idea) абзаца. Обычно ключевое предложение находится в начале абзаца.
IV. Подчеркните ключевые слова (key words), являющиеся автор​ским обобщением основного содержания (main content) абзаца,
т.е. его максимальной смысловой компрессией. Обычно ключевые слова повторяются. 

V. Озаглавьте абзац.
TEXT 2
The distinction between an individual and a group is not a biological-social one but simply a functional one. Any decision maker – a single human being or an organization – which can be thought of as having a unitary interest motivating its decisions be treated as an individual in the theory. Any collection of such individuals having conflicting interests which must be resolved, either in open conflict or by compromise, will be considered to be a group. These are not clearly defined formal words in the theory; rather they are vague classificatory concepts suggesting the identifications one might make in applications. Depending upon one's viewpoint, an industrial organization may be considered as an individual in conflict with other similar organizations or as a group composed of competing departments.
I. Прочитайте текст.
II. Найдите ключевое предложение и ключевые слова.
III. Укажите предложения, которые развивают основную мысль ключевого предложения.
IV. Сформулируйте основную идею абзаца.

V. Озаглавьте абзац.
TEXT 3
Can any individual decision problem be represented by a numerical index called utility? This is not only possible but also possible in a great many ways, provided the preference relations are transitive, historically, there have been so many misuses of this representation that it has been totally discredited. However, once decision making under risk became in issue, the idea of a numerical utility reappeared. Since numbers would have to be attached to the infinity of possible gambles, it seemed conceivable that there might be sufficient constraints on the index to make it unique, or nearly so, thus avoiding some of the troubles usually associated with utility. To achieve such a result, it is necessary that the preference relation meet certain more or less plausible consistency requirements. Among the more important requirements were these: preference shall be transitive, i.e., if 
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 any gamble shall be decomposed into its basic alternatives according to the rules of the probability calculus; and if 
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 is preferred to 
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and 
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, then there shall exist a gamble involving 
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 which is judged indifferent to 
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. From these and other axioms it was shown that numbers can be assigned to the basic alternatives in such a fashion that one gamble is preferred to another if and only if the expected utility of the former is larger than the expected utility of the latter. If 
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 is such an index, any other is related to it by a linear transformation, i.e., there is positive constant 
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 such that 
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 is the second index. Such an index 
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 is called a linear utility function, where “linear” means that the utility of a gamble is the expected value of the utilities of its components.
I. Прочитайте текст.
II. Разделите текст на две части, которые можно условно назвать:
1. Representation of individual decision problem by utility index; 
2. The Index constraints.
Укажите начало каждой части.
III. Найдите ключевые предложения и предложения, иллюстрирующие их основную идею.
IV. Сформулируйте основную идею каждого абзаца.
TEXT 4
In showing the existence of equilibrium, we shall be proceeding in the following way. We take an arbitrary set of prices, then consider a set of excess demand vectors that would be consistant with producer and consumer behavior at those prices if they were equilibrium prices. The way in which we construct this set of excess demand vectors is quite artificial and chosen for mathematical reasons. It does not purport to represent any actual process of adjustment. We make this construction for all feasible prices, and obtain a mapping from prices into excess demand vectors, which will be a point-to-set mapping. We then draw on a fixed point theorem to show that at least one of the price vectors maps into a set of excess demand vectors which includes an excess demand vector satisfying the market equilibrium conditions. Since the mapping has been chosen so that the equilibrium conditions for the individual decision makers are always satisfied, we thus prove the existence of at least one point of equilibrium in the economy. Confining our attention to excess demand which satisfies the budget constraint at all prices is quite different from assuming that the excess demand in fact satisfies Walras' Law. It is quite consistent with the approach here that individual's actual behavior out of equilibrium does not satisfy Walras' Law. We would still set up our artificial mapping baaed on the budget constraint and prove that an equilibrium exists, although the actual dynamic processes of the economy may not result in its being attained. Finally we may note that we require only the weak budget constraint 
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, whereas Walras' Law requires equality if the dependence of the excess demand functions is to be established.
I. Прочитайте текст.
II. Ответьте на вопросы:
a) What is the procedure of showing the existence of equilibrium?
b) What is the difference between Walras' and the author's approaches to the problem of equilibrium?
III. Разделите текст на абзацы. Объясните ваше деление (проанализируйте структуру каждого абзаца).
IV. Сформулируйте тему и озаглавьте каждый абзац.

V. Озаглавьте текст.
II. СХЕМА ПЕРЕДАВАЕМОЙ ИНФОРМАЦИИ
ТЕХТ 5
What is Information?

The term we need to clarify is information. In the discussion of computers, the word information has a rather special definition: Information is a set of marks that have meaning. Physically, the set of marks is a set of physical objects or a set of arrangements of some physical equipment. Then, out of this set, a selection is made- in order to communicate, to convey meaning. For meaning to exist, there has to be a society of at least two persons or machines, a society that requires communication, that desires to convey meaning. By convention, the society establishes the meaning of the marks. The kinds of physical objects which can be used to express information are extremely varied. Many different kinds of equipment inside a machine may be used to record and manipulate information. In a desk calculating machine, information may be stored and manipulated in small counter wheels bearing geared teeth, and usually having ten po​sitions corresponding to the digits 0,1,2 up to 9. For the purposes of computing machines, information is an arrangement or positioning of equipment, and the social meaning of the arrangement except at the input and the output, makes no difference.
I. Прочитайте текст.
II. Разделите текст на абзацы и задайте ключевые вопросы к каждому абзацу.
III. Найдите ключевое предложение в каждом абзаце.
IV. Проследите, как слово "информация" (ключевое слово всего текста, доминирующее существительное, предельно сжато выражающее его тему и обычно встречающееся в заголовке или подзаголовках) трансформируется в соответствующие эквиваленты и местоимения.
V. Подчеркните все словосочетания со словом «информация» и его эквивалентами. Выпишите словосочетания, являющиеся наиболее важными с точки зрения содержания текста.
VI. Сформулируйте главную идею текста на основе предыдущего упражнения, при необходимости используя средства межфразовой связи. 
TEXT 6
OPERATIOHS RESEARCH THEORY
Operations Research (OR) is the application of research (i.e. scientific) techniques to operations (i.e., to management problems as distinguished from straight forward technical problems) It has been variously defined as “the scientific approach to operational problems for the greater fulfillment of objectives”, “a scientific method of providing executive departments with a quantitative basis for decisions regarding the operations under their control”, and “the application of scientific methods, techniques, and tools to problems involving the operations of systems so as to provide those in control of the operations with optimum solutions to the problems”. The steps in an OR problem are most typically: a background study, including a first formulation of the problem (which is usually incorrectly stated at the beginning and is continually refined); choice of measure of effectiveness; elaboration of a mathematical model; gathering data to validate, and supply parameters for, the model; solution of the mathematical problem, including judicious approximations to render it soluble, in an attempt to maximize the chosen measure; implementation, and so evaluation, of the recommendations arising from such solution. Of course these steps may be difficult to separate, or even recognize, in practice; and of course they vary greatly from one problem to another. Furthermore, it is all too easy to confuse the solution of the mathematical model with OR as a whole, particularly in writings and courses oh OR, since the mathematics is at least readily definable. Thus, OR is often linked with such important tools as construction of Monte Carlo models, simulation, linear pro​gramming and queueing theory. Nevertheless, choices of appropriate
problem statements, figures of merit, and mathematical idealizations, and questions of implementation and evaluation, are often more significant, and in practice more difficult. A classical example of OR in World War II concerned the search of German submarines in the Atlantic ocean by shorebased US, aircraft. The true situation was not obvious, to the operational commanders, partly because the pertinent data were hidden in an enormous mass of records, and partly because the correct questions had never been asked. This is a common problem. OR is in some sense an approach or a state of mind, in the sense that asking the correct questions is often more important than supplying the correct answers. This particular problem is almost ideal, because the model may be formulated with little or no approximation, and because exact costs are available. When one must estimate the cost of customer attitudes, or, worse, the cost of human life, or the value of deterring a war, the situation is far more difficult. In some cases, the problem involves large numbers of variables, so that even if the parameters were known (and they are likely to be very uncertain) the problem would be hopelessly complex. Consider the design of a battlefield surveillance system, where the variables include many tactical and strategic situations, various weather and visibility conditions, and so forth. How is one to rank in value such desiderata as accuracy, precision, timeliness, coverage, range, security, feasibility, cost, and logistic supportability? Worse, how does one combine them to obtain a parameter that one wishes to maximize if one could in fact construct a model of reasonable accuracy that was capable of manipulation? Even in such difficult situations, it is the almost unanimous opinion of those who have had experience in such matters that OR can help. An objective and quantitative study of the situation by technically trained persons cannot hurt, except for the cost (which is frequently trivial compared to the overall system cost), and in most cases it has given valuable insight and aid to the system managers.
I. Прочитайте текст.

II. Разделите текст на абзацы и задайте ключевые вопросы к ним.
III. В каждом абзаце найдите ключевое предложение и предложения, его иллюстрирующие.
IV. Найдите ключевое/ые слово/а и проследите, как оно /они трансформируется/ются в соответствующие эквиваленты и местоимения.
V. Подчеркните все словосочетания с ключевым/ыми словом/ами и его /их эквивалентами. Выпишите основные словосочетания.
VI. Выделите избыточную информацию по внешним формальным признакам, а именно: примеры, цитаты, добавления. Укажите, какие элементы помогают вам выделить избыточную информацию.
VII. Проследите логику изложения текста. Какие мысли и положения первого абзаца находят развитие в последующих абзацах.
VIII. Сформулируйте главную идею текста на основе предыдущих упражнений, используя средства межфразовой связи.
TEXT 7
How Does a Machine Actually Compute?
How does a machine succeed in manipulating information reasonably? How does it actually compute?
To explain the different ways in which a computer actually computes, suppose we take a sample operation with information and show how it is handled by a human being engaged in computing and by a machine engaged in computing.
For the example operation let us take the operation of finding twice a number. This is the operation expressed by the formula “
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equals 2 times 
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”, where 
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 and 
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 are numbers.
A human being will find twice a number in the following way. First, you have to tell him the number. Suppose that it is 76 – that is, in this case 
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 is to be 76. Then he will refer to the "two times" multiplication table which he has learned by heart, and will go through a procedure which he also learned bу heart while in grade school. On paper he will write
76

x
   2
152
but under his breath as he writes this, he will say the procedure that he learnt by heart in grade school: 

“2 times 6 is 12; put down the 2 and carry the one; 2 times 7 is 14, and 
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 to carry is 15; put down the 5 and carry the 1; there is nothing in the third column; 2 times zero is zero, and the 1 to be carried makes 1; put down the 1; the answer is 152.”
An automatic analog computing machine will find twice a number in the following way. Suppose that the machine represents and stores each number by the amount of turning of a shaft or rod or axle. Imagine two shafts parallel to each other. We slide onto one of the shafts, the one which represents 
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, a gear with say 36 teeth. We slide into the other shaft, the one which represents 
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, a gear with 18 teeth – half as many teeth. We mesh the gears with each other and tighten them on their shafts so that they will not slip. We put a crank on shaft 
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 so that we can turn it and thereby drive shaft 
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. Now we can see that no matter how much or how little we turn shaft 
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, shaft 
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 will have to turn twice as much; and if shaft n has had 76 turns from its Initial or starting position, then shaft 
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 without any doubt at ill must have had 152 turns from its initial or starting position. We notice that in this case the machine is set to compute; twice a number without our having to tell the machine specifically some particular number to begin with.
An automatic digital computing machine will find twice a number in the following way. In the first place such a computer is organized like a railroad system. This railroad system has four main stations: Input; Output; Storage, which may contain 1000 sidings or registers; and Calculator, which may have register 
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 and 
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 for two numbers being operated on, a register Op for the operation, and a final register R where the result of the operation is delivered. It also has a signal tower, Control. The units of information are like freight cars, which are flashed from one siding to another anywhere in the system, according to the instructions from the tower.
To find twice a number in this kind of computer, here is one typical method. The tower signals the register holding the number n, which flashes it into the calculator register A. The tower then flashes 2 into register B, and flashes "Multiply" into register Op. The Calculator then, by means of special cir​cuits which are equivalent to a built-in digital multiplication table, doubles the number. The tower also signals the Calculator what sliding in Storage to send the result to. This is done, and the operation is thus finished.
I. Прочитайте текст.
II. Проанализируйте абзацы с точки зрения деления текста на логические части. Разделите текст на логические части в соответствии со следующими заглавиями:
1) Human being calculations;
2) Automatic analog computer calculations;
3) Automatic digital computer calculations,
отделив избыточную информацию и, при необходимости, объединив несколько абзацев.
III. Составьте ключевые вопросы к тексту в соответствии с деле​нием его на логические части.
IV. Внутри каждой части найдите ключевое слово и основные словосочетания к ним.
V. На основе предыдущего упражнения сформулируйте главную идею каждой логической части.
TEXT 8
THEORY OP AUTOMATIC CONTROL
It is common practice to use a human being as one of the links in the chain of elements of a control system. He may perform a simple operation, such as moving his control handle so as to keep one pointer over another, or superficially more complicated one, like steering a car; he then has to observe the difference between his car's actual heading and the desired heading, which is continually changing, and move his steering wheel to bring them into coincidence. Any system including a human element is said to be manually controlled; its main limitations consist in length of the human reaction time, the onset of fatigue and the fact that there is a maximum torque against which the operator can turn his control and a maximum speed (about 4 rev/sec) at which he can control it satisfactorily even against a small torque.
If the human operator is replaced by a mechanism which performs the same functions, the control is then automatic. The use of automatic control releases expensive labour for other (and possibly less monotonous) work and, not being subject to the limitations listed above a well-designed automatic control produces a more uniform product, at the same time operating faster and more efficiently. The use of automatic pilots in aircraft has greatly reduced the strain on the crew, partly by relieving the pilot of much uninteresting flying on a set course, and partly because the rapid response to disturbances in the air smoothes out the bums more effectively, than a pilot could do, thus making the aircraft motion more steady.
Besides being capable of producing more consistent and reliable results, an automatic control can sometimes be used where manual control is impracticable, either because there is not the spaсе available for a man where the control is required or because he would have to be in a position which it is dangerous to occupy owing to high temperature or harmful radiations. Obvious examples are the steering of rocket missiles and the control of atomic piles. In certain circumstances it may be possible to a remotely operated manual control with some form of data transmission link.
The remarks above apply more particularly to regulators am position controls. With process control the peculiar advantage of using automatic action may be somewhat different. Often a process control does not replace a man at all, it merely assis him; a fireman is still needed even though the boiler is automatically stoked. Since skilled staff is needed to maintain control equipment in good working order, its use may actually increase the labour force in a small concern. The economy effect by elimination of peak values of the controlled variable may nevertheless be very considerable and amply repay the installation of costly apparatus. Note, for example, the great reduction capital expenditure which would result if the use of automatic control were to insure that the maximum possible flow in a certain process is twenty per cent less than it might be with manual operation; the necessary tank space and line capacity would be reduced by that amount.
Our own view is that from a theoretical standpoint there с be only one justification for taking the trouble to define a particular type of control at all; namely, that its behaviour liable to be distinguished in some way from that of other controls. On this basis we should define a servo-system as a control system of a type, which can become unstable. We have already noted that an openchain system cannot become unstable, so that for instability to be possible the control must be cyclic; then must, in addition, be some external source of power, which means that the system must be power amplifying; as the absence of a human link is not a necessary condition for unstable operation to be possible, our criterion thus leads us to a definition in accordance with that first quoted. We use the term servo-system to denote a control which is power amplifying and cyclic but no necessarily automatic. A servo-mechanism is defined as a servo-tem with a mechanical output.
The general disagreement over definitions, though deplorable, is of no great concern to us, as we do not intend to limit our discussion to any one type of control system. The controls, like the so-called "servo" brakes and the capstan torque amplifier, are not true servo-system, for they are not error actuated in the sense of having a physical link connecting the output quantity to the input. These systems do, however, possess inherent feedback and may show instability. Many open-chain automatic controls are time operated according to some predetermined cycle; process controls for heat treatment and time-operated traffic lights are examples. It is also possible, of course, for true servo-system to have a time-operated or cyclic input applied to it.
I. Прочитайте текст.
II. Разделите текст на логические части в соответствии со следующими заглавиями:
1) Manually controlled system;
2) Automatic control systems;
3) Servo-system control.
III. Внутри каждой логической части найдите ключевое/ые слово/а и основные словосочетания с ним/с ними.
IV. На основе предыдущего упражнения сформулируйте главную идею каждой логической части.
V. Подчеркните в тексте ключевые фрагменты /наиболее информа​ционные элементы текста, выражающие его главное содержание и представляющие собой отдельные слова, группы слов или части предложений/. Пронумеруйте абзацы, содержащие ключевые фрагменты.
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TEXT 9
EQUILIBRIUM IN A MARKET ECONOMY
The notion of economic equilibrium, which is substantive rather than merely formal, presents no special problems in a fully centralized economy. If production is fully controlled and the resulting output directly allocated to consumers without the intervention of any market or decentralized decisions, the prob​lems are those of feasibility and optimality rather .than of equilibrium.
In an economy with any degree of decentralization, especially if exchange passes through a market, there is a real problem as to whether an equilibrium, suitably defined, always exists for arbitrary initial conditions. Although the equilibrium problem is examined here for the completely decentralized competitive economy, it exists also for partly centralized economies, such as those of the Soviet type.
The notion of equilibrium in a decentralized economy encompasses two different types of relationship among the decisions which are independently made. First is compatibility, the decisions made by different decision makers must be compatible with each other. Second is equilibrium in something like the dynamic sense, that is, the decisions must be more than momentarily compatible, they must be capable of being sustained in the absence of external influences.
In analyzing the behavior of the decentralized economy, we accept the rules for the individual decision makers as data and assume every decision maker acts in accordance with the relevant: rule. In the models examined here, we assume that there is no direct relationship between any decision makers so that the results of their individual acts in response to objective and universal parameters (prices) can be added.
The fundamental problems of equilibrium are thus thrown on to the market. Given a vector of prices, we aggregate the amounts that are demanded by consumers and subtract the вит of current production and available supplies, to obtain the net result or excess demand in each market. It is more convenient to discuss excess demand than to discuss demand and supply separately.

We assume that consumption can only come from current production, so that compatibility requires that excess demand can never be positive at equilibrium. On the other hand, if excess demand is negative at a positive price (excess supply at a positive price) we make the rudimentary dynamic assumption that there will be a downward pressure on price until either excess demand or the price is zero.
Thus, if 
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which implies that either excess demand is zero or the price is zero. That is, any good with excess supply (negative excess demand) is a free good.
This definition of market equilibrium can bе directly generalized to cover all markets. If p, z are the vectors of prices, excess demands, then all markets ere in equilibrium, if and only if
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The economy will be considered to be in equilibrium if the market equilibrium conditions are satisfied and all decision makers are operating in accord with the relevant rules. (These rules, for the competitive economy, are taken to be utility or profit maximization at given prices.)
In some studies (including the Arrow-Debreu model) the market equilibrium condition is retained in the classic form
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What is actually proved, in the first instance, is the existence point satisfying the above inequality definition. 
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 “free disposal” assumption can then be used to suppose that if 
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 it can just as well be zero. It seems simpler to adhere inequality definition, which is certainly necessary if there no free disposal. Air pollution is an obvious joint products with negative excess demand and no free disposal.

Walras' original study of the problem of general equilibrium was confined to the equilibrium condition 
[image: image42.wmf]0
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 and included no explicit nonnegativity constraints. Although Wald had rigorously studied the problem of the existence of equilibrium as early аз 1935, general equilibrium analysis in the economics profession was confined to counting equations and unknowns up into the nineteen fifties.
In this chapter we shall investigate the existence of equilibrium in two models of the market economy. The first, and simplest, is the Walras-Wald model which has simple production conditions, no profits to be distributed, and in which we shall assume the existence of well-behaved aggregate demand functions. The second will be a slightly simplified version of the Arrow-Debreu-McKenzie model, which is an accurate depiction of the traditional perfect competition model of the economy.
Before proceeding to examine these models, we shall investigate some of the differences between the rigorous approach to the equilibrium problem and the equation counting approach, and also assemble some mathematical analysis for later use.
The existence of equilibrium in an economy with imperfect competition is an unsolved problem of great complexity. Most of the traditional models of firms in imperfect competition (including monopoly) are so rooted in partial concepts that they need be rebuilt to fit into a general equilibrium framework. We shall not consider imperfect competition here.
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TEXT 10

WALRAS’ LAW AND THE BUDGET CONSTRAINT
In the “equation counting” approach to general equilibrium, we assemble the demand and supply components of the system together into the 
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 prices, to obtain the equilibrium conditions.
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There are 
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 variables. Prom the beginning it was, however, correctly realized that the count is not correct because the relationships are homogeneous of degree zero in 
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are single-valued functions and not point-to-set mappings (this assumption was always made in the neoclassical analysis), they are homogeneous functions and so can be written in the form 
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 being indeterminate. Thus it is necessary-to show that only 
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 of the relationships are in-dependent, if the count is to come out right.
Walras found the dependence supplied through the budget constraint. In a pure exchange economy, if every consumer obtains his income from the sale of goods, and spends all that income on goods, it is obvious that the value of purchases equals the value of sales for all trades and so, for the economy as a whole,
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. The same relationship holds for an economy with production, provided all profits are distributed to consumers.
The relationship 
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 is, of course, part of the equilibrium condition. If it is assumed to hold everywhere, even when general market equilibrium has not been established, it is known as Walras’ Law.
The implication of Walras' Law is that the excess demand functions 
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This implication has been used to generate many fruitless arguments, especially in monetary theory.

Walras’ Law is neither necessary nor sufficient for the purpose for which it has been used. It is not necessary that we be able to solve properly for 
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 in terms of 
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 except at the equilibrium point itself, for which the equilibrium condition gives 
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, and the counting method certainly is not sufficient to guarantee the existence of equilibrium, if only because of the implicit nonnegativity constraints.
Walras' Law carries important implications for dynamic behavior. It implies that, even when the markets are out of equilibrium, every economic agent acts as though the existing prices are equilibrium prices and plans sales and purchases that balance, even if all those sales and purchases cannot be made. This behavior is related to Walras' theory of tâtonnement, .which represents a dynamic process. Walras' Law acts as a law of conservation and tends to stabilize market behavior.
In the equilibrium analysis given in this chapter we do not count equations end unknowns and do not interest ourselves in whether the excess demand functions are independent or not. Indeed, we do not assume that excess demand is a single valued function so that the question of dependence is irrelevant.
We do use the budget constraint, in a weak form, in establishing the existence of equilibrium, but we use it in quite a different way from that of the equation counting approach.
In showing the existence of equilibrium, we shall be proceeding in the following way. We take an arbitrary set of prices, then consider a set of excess demand vectors that would be consistent with producer and consumer behavior at those prices if they were equilibrium prices. The way in which we construct this set of excess demand vectors is quite artificial and chosen for mathematical reasons. It does not purport to represent any actual of adjustment. We make this construction for all feasible prices, and obtain a mapping from prices into excess demand vectors, which will be a point-to-set mapping. We then draw a fixed point theorem to show that at least one of the price vectors maps into a set of excess demand vectors which includes an excess demand vector satisfying the market equilibrium conditions. Since the manning has been chosen so that the equilibrium conditions for the individual decision makers are always satisfied, we thus prove the existence of at least one point of equilibrium in the economy.
Confining our attention to excess demand which satisfies the budget constraint at all prices is quite different from assuming hat excess demand in fact satisfies Walras' law. It is quite consistent with the approach here that individual's actual behavior out of equilibrium does not satisfy Walras' Law. We would till set up out artificial mapping based on the budget constraint and prove that an equilibrium exists, although the actual dynamic processes of the economy may not result in its being attained.
Finally we mау note that we require only the weak budget constraint 
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, whereas Walras' Law requires equality if the dependence of the excess demand functions is to be established.
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TEXT 11
THE EXCESS DEMAND THEOREM
The equilibrium proofs which follow in the succeeding sections require the use of topological methods at a crucial point in the argument. Since the same analysis can be used for both the models which follow, it seems useful to make a package of the part of the argument which is common to both and present it here. This leaves the later discussion freer to discuss the special properties of the models themselves.
Some readers may wish merely to accept the following theorem as proved, then pass directly on to the next section. Although the theorem is mathematical and does not need to be given the particular interpretation here attached to it, we use it only in respect to excess demand, hence the name and the interpretation:
Excess Demand Theorem
If every semipositive price sector 
[image: image67.wmf]p

 (which we can take to be normalized so that 
[image: image68.wmf])

1

=

å

i

p

 is associated with a set 
[image: image69.wmf])

(

p

Z

 of excess demand vectors such that 
[image: image70.wmf])

(

p

Z

 has certain properties and the mapping 
[image: image71.wmf])

(

p

Z

p

®

 has appropriate continuity properties, and if the weak budget constraint 
[image: image72.wmf]0

£

pz

 is satisfied for all 
[image: image73.wmf])

(

p

Z

z

Î

, then there is some price 
[image: image74.wmf]*

p

 for which 
[image: image75.wmf]0

£

z

 for some 
[image: image76.wmf]*)

(

p

Z

z

Î

 .
Since pz = 0 is a special саsе of 
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, this theorem guarantees the existence of an equilibrium excess demand vector if the conditions of the theorem are met. Both the existence proofs given in this chapter are based on showing that the conditions of the excess demand theorem can be met with the individual decision makers operating in accordance with the appropriate rules.
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The general sense of the theorem can be illustrated from two-market example. We have 
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Formal proof of the theorem is a much more difficult matter. We proceed as follows. Denote by P the set of semipositive normalized prices.

This is clearly a compact convex set. Denote by 
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That is, we choose an arbitrary excess demand vector from the set of all excess demand vectors which are attainable at some prices, then find the price vector for which the value of this excess demand is maximized. It is important to note that the rice vector is any price vector, not necessary the particular 
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Consider, the set 
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We have shown the mapping 
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Thus we have an upper semicontinuous mapping 
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From the construction of 
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Using the weak budget condition it follows that, since 
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Clearly the last inequality is satisfied for all 
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We might note that a strong budget condition (Walras' Law) does not strengthen the conclusion of the theorem.
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TEXT 12

STABILITY ANALYSIS
There are two main approaches to the analysis of stability, solicit solution and the Liapunov method. In discussing both shall assume:
a) That the system is expressed in the form of a differential difference equation;
b) That the variables have been transformed, if necessary, so that the equilibrium is 
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If the relevant differential or difference equations can be solved, we obtain the function 
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 whose behavior as t increases can be investigated directly. In particular, if the system equations are linear with constant -coefficients, we obtain solutions of the form:
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(difference equation),
where the 
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 are typically characteristic roots of a matrix (or of a polynomial in the scalar equation of nth order). The system is then asymptotically stable, if and only if
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(difference equation)
As a matter of practical application, it is not always easy locate a suitable criterion for guaranteeing that the roots satisfy the stability conditions unless the numerical values of the parameters are known. When the numerical values are given, there are a variety of techniques which are widely used in electrical engineering for determining whether the solution is table or not. In economic models we rarely have this information, and must depend on broad properties of the system matrix, the most useful property which such a matrix can have being a dominant diagonal. The results for dominant diagonal matrices are important for market models, and we shall use them in the next section.
If the system is represented by linear equations without constant coefficients, or by nonlinear or unspecified equation the direct solution technique is of little use. It may be possible to use known results for certain special equations. Usually| in economics the only direct solution method that is applicable if the system is not linear with constant coefficients is to approximate the system by a system that does have constant coefficients. Using calculus methods, we obtain a linear approximation near the equilibrium. Any stability we find is then necessarily local stability. Until the 1950s, all stability theorems in economics for nonlinear systems were local theorems, obtained by this method.
A much more powerful tool is the Liaponov method. Although originally published in 1892 (in Russian, but a French version was available in 1907), this did not penetrate Anglo-American thought on stability analysis until after World War II. The beauty of the Liapunov method is that direct solution of the differential equations is not required.
The method we are interested in is called Liapunov’s second (or direct) method, the first method involving explicit solution The procedure is as follows. We seek to find a certain scalar function 
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if and only if 
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Such a function is a positive definite function of 
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We have given three of the desired properties. To obtain the fourth we note that V is a function of у and у is a function of dynamic system is specified. Applying the chain rules for taking a derivative, we shall have
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Or in vector notation
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The final property we seek of 
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 is then
(4a)
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Any function that possesses properties (1) through (4) is known as a Liapunov Function. Note that the properties (1) (through (3) are independent of the dynamic system. The skill in using the method is to find a function satisfying (1) through (3) which also satisfies (4).

If the dynamic system is expressed, as it usually shall be in the examples in which we are interested, in the form,
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then we can substitute for 
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is expressed directly in terms of 
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, without the intervention of a differential equation.
Why do we seek a Liapunov function? The answer is provided the following stability theorem.
Liapunov Stability Theorem
If a Liapunov function exists for a system, the system is stable. If, in addition, the function satisfies the strong сondition (4b), the system is asymptotically stable.
We shall not give a rigorous proof, but a heuristic proof the strong version is straightforward. Suppose 
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We shall refer to a function satisfying (1) through (3) and (4a) as a weak Liapunov function, and to a function satisfying (1) through (3) and (4b) as a strong Liapunov function.
The Liapunov principle can be applied to difference equation systems, but is most applicable to first order differential equations because of the simplicity of the form of V in this case.
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TEXT 13

A LEOHTIEF-TYPE MODEL
Let us extend the static input-output model in a simple way by supposing that, because of time lags between production of a commodity and its availability as an input, or for other reasons of a similar kind, the economy requires to hold stocks of its inputs. We shall make the simplest possible assumption, that the economy as a whole requires a stock of the its commodity equal to at least 
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times the total use of that commodity as an input during unit time period. The unit time period may be short (a “week”) or long (a “year”) – the analysis is not affected by the length of the period, but the 
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In Leontief’s own dynamic model, and other dynamic input-out-models, the stocks for each industry are taken to be proportional to than industry's use of inputs. It is simpler and probably more realistic to assume that stocks are not specific to industry but may be moved from one industry to another as need arises, so that only the total stocks held by the economy need be considered.
We shall express the set of stock requirement coefficients 
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. The vector giving total input use of commodities is 
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Thus, if output 
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If 
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 is an arbitrary bill of goods, it requires gross output given, as in the ordinary open model, by
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Thus the particular bill of goods 
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This is the fundamental constraint of the input-output model with stocks.
What of the labor requirement? We shall now suppose that labor is never the limiting factor in the present model, but the scarce resource is always the level of stocks. If we wish to include labor then we can include it as one of the n commodities in the central technology and require that a stock of labor, proportional to its use in the system, is required.
Since stocks are limiting, we obtain growth in this mode only if stocks increase, and this increase must come from production. We can consider the bill of goods at time 
[image: image215.wmf]t

 to consist of two parts, 
[image: image216.wmf])

(

'

t

с

 the vector of goods currently consumed (if labor appears explicitly in the system, consumption may be regarded as input into a labor-producing activity), and 
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This gives two relationships

[image: image219.wmf])

(

)

(

)

(

'

t

s

t

c

t

c

D

+

=



[image: image220.wmf])

(

)

(

)

1

(

t

s

t

s

t

s

D

+

=

+


If current consumption 
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is given, the first set of equations relates stock increases to the technology and to current stocks, the second provides the link between stocks in one period and those in the next. The materials for a dynamic model are present.
For our current purposes we shall make a drastic simplifcation. We shall suppose that the consumption of every commodity is a constant fraction of its net output.
If 
[image: image222.wmf]1

y

this fraction for the ith commodity 
[image: image223.wmf])

1

0

(

1

á

á

y

we shall form the diagonal matrix 
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Since 
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exists and is semipositive. Its diagonal elements are
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It is usual in setting up this simple model to assume that propensity to consume is the same for all commodities, so that 
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 EMBED Equation.3  [image: image231.wmf]are related by a scalar multiple 
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, however, decreases the generality of the model with no tin in analytical simplicity.
If we insert the relationship between stock increases and net outputs into the fundamental constraint, we obtain
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To simplify the notation we shall write this in the
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We shall assume that the basic technology gives a productive open model, so that we will take it that 
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is semipositive indepcomposable with a dominant root less than unity and that, as consequence, 
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is a strictly positive matrix.
It follows immediately that, since 
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 EMBED Equation.3  [image: image242.wmf], and postmultiplication by another diagonal matrix of positive diagonal elements 
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Let us consider the conditions for balanced equilibrium growth, that is, growth such that the ratio 
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 s the same for all commodities and at least one stock is required full (at least one equality in the fundamental constraint). 
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 is the growth rate of the system.
Thus we seek a solution to the special relationship
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From Result (g) of Review R7, Section R7-3, the only solution of the above is 
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, are the dominant root and associated characteristic vector of the semipositive indecomposable matrix 
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. Thus, although we require equilibrium for only one commodity, we shall obtain it for all since the solution values give equalities throughout the funds mental constraint.

It as essential to note that the above simple solution gives
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where 
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is the initial level of stocks. Thus we obtain the balanced growth path, only if initial stocks are in the same proportion as 
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 the relevant characteristic vector.
If initial stocks are not in the appropriate proportions, the growth path is quite different from the simple balanced, growth path.
Since 
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 has characteristic vectors other than
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is the root with largest modulus, the growth rate, which is the inverse of the root, is smallest for 
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. No other growth paths of this kind, however, have associated nonnegative stock vectors. 
It is possible, of course, to have balanced growth without equilibrium, that is with surplus stocks. Unless there are surplus-stocks of all commodities, the above analysis holds. If there are surpluses everywhere we have 
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Since 
[image: image265.wmf]0

)

(

³

D

t

s

, we can find some strictly positive matrix 
[image: image266.wmf]E

 since ,

[image: image267.wmf]),

(

/

1

(

)

(

)

*

(

'

t

s

t

S

E

K

D

£

D

+

m

 at least one equality.
The solution to this system is 
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 [Result 
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. Thus the rate of balanced growth with surplus stocks is less than with equilibrium.
The balanced equilibrium growth rate 
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, like many other equilibrium quantities in economics, has a kind of minimax or saddle-point quality. It is the smallest balanced growth rate with market equilibrium but the largest balanced growth rate without stock decumulation.
Numerical Example. We can dynamize the simple numerical example given in Chapter 6 by choosing
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The matrix 
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Direct calculation gives 
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, so that le system has a growth rate of just over 2% per period along a balanced path with stocks in the ratio of 3.30 to 1. The other root is negative and its associated characteristic vector negative. The growth path associated with this would be an alternation, running down one stock in one period to build up the other, then reversing the roles of the two stocks in the next period.
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TEXT 14

Efficiency and Optimality in Dynamic Models
In the previous chapter we investigated, in a purely descriptive fashion, the balanced growth mode in various dynamic models. Here we shall investigate optimal properties of growth paths.
Consider a simple dynamic model of an economy with three goods, a consumption good 
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. Production is assumed to be some function of the capital stock, only so that combinations of the consumer good and increments in the capital stocks are related by a production function:
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The growth of the capital stocks is given by the dynamic relationships
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It is obvious that, given arbitrary initial stocks 
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 the economy has open to it a doubly infinite set of growth that the time paths of any two of the variables 
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 can be arbitrarily set within a certain range. We are interested in criteria for choosing among these paths.
If there are only a finite number of time periods we can, in principle optimize some objective function of the variables of the general kind,

[image: image287.wmf])]

(

),

(

),

(

,

),

1

(

),

1

(

),

1

(

),

0

(

[

2

1

2

1

N

C

N

K

N

K

C

K

K

C

K

f


subject to the production constraints and the initial stocks
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Most work on optimal dynamic models involves, some simplification of the objective function 
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. Two important cases can be distinguished.
(a) Terminal Optimality. Here 
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 is a function of the terminal capital stocks only. The constraints are the path 
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(b) Continuous Optimality. Here the values of 
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 are the most important ingredients in the objective function. This may have the form 
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, a function of the time path of consumption only, subject to constraints on the terminal stocks and to the usual production and initial constraints. By making 
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large enough, the effect of the terminal stocks may be almost erased.
In terms of traditional welfare ideas, continuous optimality should be the problem to which we should give our attention, since only consumption can generate individual utility or aggregate welfare. Considerable difficulties arise, however, in specifying the problem in this case because, in spite of some progress in the area in recent years, there is no well-accepted theory for specifying the nature of a dynamic utility function. The simplest version of the continuous optimality problem, the optimum savings problem, was investigated by Ramsey in 1927 and recent versions have been discussed by various authors. The objective function is usually assumed to have one or other of the simple forms, 
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, in these analyses.

Primarily for reasons of space, we shall not take up the continuous optimality problem in this book, but consider only terminal optimality. Here the objective function, depending on quantities having the same dates, can be specified in the same general form as in static models. The remaining sections of this chapter are devoted to the study of terminally optimal growth. Much insight into the nature of growth in a multisector economy can be obtained from this study, even though the rationale for optimizing on the terminal stocks at some specified time may lack firm foundation except in terms of planning expediency.

Efficiency and optimality are closely related concepts, in dynamic as well as static models. If we wish to make a clear distinction, an optimal path presumes the optimality criterion to have been specified, an efficient path is a path that is optimal for some appropriate criterion. Thus an inefficient path can never be optimal, and an optimal path is always efficient. We shall reserve the term “efficient path” for a path that is terminally optimal for some choice of objective function. In all the cases discussed in the following sections, the objective function will be linear, corresponding to some valuation of the terminal stocks at given prices.

The Principle of Optimality
A very useful concept in many discussions of optimal growth  paths is an intuitive idea which is generally known as the principle of optimality. The concept in the particular form given below was enunciated by Bellman as a basis for dynamic programming.

Principle of Optimality
An optimal policy has the property that whatever the initial state and initial decision are, the remaining decisions must constitute an optimal policy with regard to the state resulting the first decision.
The principle can, in some contexts, be used to define an optimal policy. It is primarily designed for terminally optimal problems but, in spite of its strong intuitive appeal, its applicability should be checked in each class of problem. Problems can arise in applying the principle to continuously optimal cases.
In the context of growth theory, the principle implies that, a path is terminally optimal, commences from a point
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 of the whole path must be terminally optimal h respect to 
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 on some suitable criterion, and must therefore be efficient.
Thus we can state a generalized principle of optimality for efficient paths:
Principle of Optimality for Efficient Growth segment of an efficient growth oath is itself an efficient growth oath.
In applying this criterion to terminally optimal oaths, the appropriate terminal criterion for a segment of the whole path it be established in each case. For example, if we are maximizing the value of terminal stocks 
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, treated as the terminal point, will, in general, differ from those applicable to 
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