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items such as salt or milk may be used for final consumption or as produc-
tive inputs.

The length of a productive process is often difficult to define and
measure. For example many cathedrals have taken several hundreds of years
to build. Yet the delays appear to have been primarily financial, social
and political rather than technological. The great wall of China appears to
have been built in fits and starts for such the same reasons. Yet when one
includes major buildings, dams, machines it is difficult to find examples of
production processes requiring more than a generation, let alone a lifetime.
But the length of time it takes to manufacture an item and the length of
time it lasts are critical items in forging intergenerational links in a
world with selfish individuals. If you "cannot take it with you," in one
way or another the next generations will get your assets. If it takes
longer than a lifetime to build, the only motivation for nonaltruistic
individuals to start to produce a capital good would be an expectation that
they can successfully sell intermediate product.

In actuality there are buildings and other assets which last longer
than a lifetime (although when maintenance and part replacement are account-
ed for definitional problems appear--"this old axe has lasted for a hundred
years with five new handles and seven new heads").

Regardless of whether production processes and the length of life of
assets last more or less than an individual life the possibility for a host
of cyclical equilibria appears where the length of the cycle may be related
to the relative primes of human life, length of the production process and

length of life of capital goods.
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4.3, Income and Capital Accounts and Profit

A standard chestnut of economic theory and accounting involves the dis-
tinction between capital and income accounts. Fisher (19 ) stressed this
distinction, but not in the context of a formal closed model of the ecomnomy.
This distinction emerges as a "rules of the game" necessity if we are to
well define the concept of profit. If a firm maximizes profit, how is it
defined? 1In general equilibrium theory with a finite horizon the definition
is simple. It is the difference between the value of all outputs and
inputs. In essence there is no time hence no distinction between long and
short term profits.

A natural way to define short term profits is to consider the value of
outputs minus imputs plus the value of ending stocks minus starting stocks.

The starting value of stocks including physical and financial assets.

4.4, Control: Artificial Plavers and Real Fiduciaries

The most that the choice rule of the corporation depends upon is a set
of actions by current stockholders if we view the corporation as purely a
mechanism. If in contrast we believe that a better model is a game within a
game, then the choices of the firm are influenced by the strategic behavior

of management whose strategy sets are constrained by the stockholders.

5. MACROECONOMICS, INSTITUTIONS AND DYNAMICS
5.1. Institutions and the Rules of the Game

In order to model the politico-economy as a playable game the rules of
the game must be sufficiently explicit to be able to describe the state of
the system under all circumstances. Thus in essence the rules are the

carriers of process and can be regarded as defining institutions and
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instruments.

There may well be a deep philosophical question as to how the first
institutions emerged from the prehistory of savages, but for the purposes of
understanding the functioning of a modern political economy the institutions
are best taken as given. Institutions evolve and laws change, but as
already noted one can construct rules for the change of rules. The sequence
of games within games provides for an evolving system driven by finitely
lived natural persons who may be characterized as following optimizing
behavior.

Questions of economic optimality and equity can be well defined in the
context of the institutions assumed. Once time is a feature of the analysis
and process must be described there is no institution free political econ-
omy. From the viewpoint of macroeconomics comparative studies of different
rules of the game or different institutional structures around the economy
are worth investigating. But we can also attempt to select a minimal set of
rules basing our criteria on logical requirements, efficiency and parsimony.
thus we may even attempt to well define the minimal set of instruments
required for government control of the economy. Consideration of optimality
requires the invention of outside money in an OLG model to complete the
double coincidence of wants. But if there is any fluctuation in the economy
the amount of outside money must be varied thus there must be a device for
increasing &nd decreasing this supply. Taxes and subsidies alone would
suffice. The presence of & national debt manipulated by the buying and
selling of bonds is another alternative, or one could contemplate a mixture
of both.

A clear feature in the type of models postulated here is that although
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there may be economic factors which decide political control, there is &
clear separation between economic and political control mechanisms. In par-
ticular it is apparent that the use of a price system has little if anything

to do with the motivation of the political structure.

5.2. Macroeconomics and Mathematical Institutional Economics

Money and financial institutions arise from a combinafion of logical,

technological and optimizing conditions required for efficient trade. Once
the instruments and institutions have been invented they take on a life of
their own. In particular they provide a government with the weapons to con-
trol the economy.

Macroeconomics has been regarded as somewhat ad hoc and theoretical as
compared with general equilibrium theory. It is suggested here that when
process models of exchange and production are considered financial instru-
ments must be invented. But when overlapping generations are considered
outside money is required for optimality and this in turn calls for the
description of government as a logical necessity. But even if we limit our-
selves to an economy without public goods the control of production and
exchange via the money supply and interest rate may be in the self interest
of the natural agents. Thus the concept of macroeconomics emerges, not as
institutional ad hocery but as a necessity to provide control and direction
to an overlapping generations economy. General equilibrium provides only a
small part of this more general schema.

There is no way that assumptions concerning expectations can be avoided
in attempting to solve an OLG model, thus there is no pure optimization. At
the least a behavioral assumption such as rational expectations must be made

in order to well define the individual optimization,
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