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1. Introduction

The theories of interest based on “abstinence”, "time-agios” and
“impatience to consume” have a long history. The works of Béhm-
Bawerk and Fisher, by integrating them with the “productivity”
aspects and by providing them with a more adequate analytical
apparatus, have contributed to their subsequent and successful
reformulations. Fisher’s work, in particular, because of its rigorous
separation of the analysis in terms of flows from the analysis in
terms of stocks, its definition of the “rate of time preference”, of
the “transformation frontier” and of the related concept of
"marginal rate of return”, is usually considered free of the
fallacies attributed by the "Cambridge critics” to the Walrasian and
Bohm-Bawerkian-type theories of capital and interest. Also the
later models of Debreu, Allais, Arrow and others, directly inspired
by the Fisherian tradition, have been criticized because of their
rather abstract assumptions and because of the concept of
?equilibrium” implicitly assumed, not because of any fault with the
logic. This notwithstanding, there are several aspects of time-
preference theories that may be considered unsatisfactory, even
within the apparatus of the theories themselves.

It will be shown, in the first half of this essay, that a Fisherian-
type general equilibrium theory of interest, in a world with more
than one consumption good, does not allow to affirm, as usually
happens, that the rate of interest is "determined” by the two
independent forces of “impatience” and ?productivity”.

We shall then argue that the concept of "time preference” itself
is ambiguous and cannot be identified with “impatience” proper; so
that it is not correct to speak of an “impatience” theory of the
interest rate.

Finally, we shall emphasize the fact that all the time-preference

theories of the distribution of resources through time rests

crucially on the assumption, be it explicit or implicit, that
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consumption is the sole end of economic activity and that,
therefore, savings have the mere purpose of changing the time-
pattern of the consumption flows. We shall show that there are
good reasons to believe that the holding of wealth may be desired
for its own sake and that this fact invalidates certain familiar

results of time-preference theories.
2. A Fisherian general equilibrium model

In the exposition of his theory of interest Irving Fisher assumes
a one- commodity world or, better, a single consumption commodity
economy.! Capital goods, in fact, are supposed to be numerous, even
though they do not appear explicitly in the analysis: they are
inherited from the past, so that at the beginning of the period they
are considered among the data of the problem. Subsequently, they
are supposed to adapt themselves to the desired production of the
stream of the consumption good over time. In this kind of world,
the’,problem of relative prices and of their interaction with the
interest rate does not arise.

Fisher is well aware that all the economic variables are
interdependent and that in particular the system of relative prices
interacts with the level of the interest rate; but he believes that
"for practical purposes” the problem of relative prices can be
handled separately rom the problem of interest, so that prices can
be taken as given in the explanation of the mechanisms leading to
the equilibrium rate of interest.? The two steps of the analysis,

the theory of interest and the theory of relative prices, can be

1 The consumption commodity is considered by Fisher, as a
matter of fact, as a “composite” commodity; that is as a basket
composed of consumption goods and services in given and fixed
proportions. But, as is well known, when the relative prices of its
components change, this basket behaves as a single commodity, so
that we are put back into a one commodity worid.
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subsequently reconciled, according to him, in a final and global
explanation of the general equilibrium of the economic system in
which "all the principles remain valid”.

As examples of general theories of prices and interest, Fisher
cites Walra’'s and Pareto’s works; he also cites his own
Mathematical Investigations in the Theory of Value and
Prices. But all these models are single period models and do not
take account of one of the fundamental aspects of the Fisherian
theory of interest: the choice between present and future
consumption . We have to wait till 1959 , with Debreu’s Theory of
Value, to have a rigorous formulation of a general equilibrium
system containing the problem of inter-temporal choice (even
though Debreu does not mention Fisher’s works ). But Debreu’s
analytical apparatus is rather different from the one used by
Fisher; it presupposes, as is known, the existence of a "futures
economy”, that is of an economic system wherein perfect forward
markets for all commodities, services and financial claims exist and

where equilibrium is established simultaneously in ail “spot” and

2 Fisher’s conviction is clearly expressed in the following
passage: "It is, of course, realized that the principles of price
determination involve interest just as the principles determining
interest involve prices. A complete picture of economic equilibrium
includes every possible variables, each acting and reacting on the
others... Theoretically any analysis of one part of the economic
organism must include ap analysis of the whole, so that a complete
interest theory would have to include also price theory, wage
theory and, in fact, all other economic theory. But it is convenient
to isolate a particular element by assuming the other elements to
have been determined. So this book The Theory of Interest is a
monograph restricted, so far as may be, to the theory of interest
and excluding price-theory, wage theory and all other economic
theory. Afterward it will be easy to dovetail together this interest
theory, which assumes prices predetermined, with price theory
which assumes interest predetermined thus reaching a synthesis in
which the previous assumed constants become variables. But all the
principles remain valid»(Fisher, I. The Theory of Interest, (1930),
A.M. Kelley, New York, 1965, p. 131. For an analogous statement
see also section 4 of Chapt. IV of the same book.)
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"forward” markets. In this kind of world, each individual makes his
consumption and production plans for all periods within the horizon
(all individuals having the same horizon) and tries to obtain spot
and forward contracts according to those plans. Spot and forward
prices are determined therefore by the clearing of all markets, spot
and forward: the equilibrium of {he economy being determined not
only for the current period, but for all future periods. The rate of
interest does not appear explicitly in the analysis: it emerges
simply as a derived variable, namely as the ratio between forward
prices and spot prices.

We prefer not to adopt this kind of science-fiction economy but
to remain in a more Fisherian world in which forward markets exist
only for a limited number of commodities and the rate of interest
enters explicitly into the economic decisions of the individuals.
The better way to "dovetail” together Fisher’s interest theory as
exposed in The Theory of Interest with his price theory as
exposed in the Mathematical Investigations seems, therefore, to
adet the Hicksian method of “temporary equilibrium” analysis.

Fisher’s starting point is the assumption that each individual, at
the beginning of the period taken into consideration, is endowed
with a certain amount of physical wealth. This may include
consumption goods, productive instruments (or capital goods),
financial assets, “"human capital”, etc. In the current period, or
“year”, this stock of physical items can be used in two different
ways: a) to produce a flow of services in a form that can satisfy
immediately the human needs; b) to produce a flow of services that
are used to produce “intermediate” goods to be used in the
production of future consumption services. The only aim of
production is, in other words, consumption: present consumption if
the original stock is transformed directly into consumption
services, and future consumption if the original stock is partly

transformed into a different set of productive instruments which

B

are again transformed, in the following years, into more
consumption services. The only use that can be made of the
existing stock of resources and of "human capital” is therefore to
devote it to the satisfaction of human wants: the only alternative
is whether to devote it to present satisfaction or to future
satisfaction; The choice that each individual must face (and society
as a whole must face too) is then between present consumption and
future consumption.

Without any loss of generality, we shall assume that the
consumption services, or “consumption goods”, that can be produced
are of two kinds: 4 and B; and that the time horizorn of every
individual is of two periods: this "year” and the next “"year”. The
number of individuals composing the economic system will be
indicated by n.

Each individual, i, derives his satisfaction from the potential
consumption streams according to a preference ordering that may be
represented by the utility function:

Ul=rfYalblasbl), (i=1,...,n)
(where U' represents the individula’s level of utility, ai and b! his
current consumption flows of goods 4 and B, and as and biz his
future consumption flows of the same goods). The marginal rate
of time preference, in Fisher's words, is "the percentage excess
of the present marginal want for one more unit of present géods
over the present marginal want for one more unit of future
goods.”™® In practice, the marginal rate of time preference is nothing
rate of

more than the special name given to the marginal

substitution, minus one, in the case of goods consumed in two
different periods of time.

From the above utility function we cannot derive a unique rate

3 Fisher, I. The Theory of Interest, op. cit., p. 62.
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of time preference as in the case of a single composite commodity;,
in fact, both present consumption and future consumption are g
mixture of two goods that may be consumed in different
proportions. We can therefore obtain four such rates: the rate
between the present and the future consumption of good A4, pa ; the
rate between the present and the future consumption of good B, g,;
the rate between the present consumption of good B and the future
consumption of good A4, pa,,; and the rate between the present
consumption of good A and the future consumption of good B, Pbya-
These rates can be analytically defined, for each individual, as

follows:

1 4ph— 08U /3a
dU' /3a)
8U{ i

Ltov= /;Zbl'
Q bz
JU* /ab!

1+pap= s
*~ U /3al

dU" /aa,

L
PHome= ST o

As a matter of fact, only three of these four rates of time
preference are independent of each other; the fourth can be
derived from the other ones and can therefore be omitted in the
analysis. pi,’a , for example, can be obtained from the other rates in

the following way:

(1405)(1 +0)

1405 , =
pb,a {1 -i—p;’b)

Besides the rates of time preference just defined, we can derive

from the utility function the two traditional rates of substitution
petween goods to be consumed within the same year: that is the
marginal rates of substitution between good 4 and good B in the
first year and in the second year. But also in this case we need not
introduce them expl@citly into the analysis, because they are not
independent of the rates of time preference and can be easily
derived from them. For example, the marginal rate of substitution

between 4 and B within the f irst year is given by:

(1+p5,0)
(1+p5)
In what follows, as we are mainly interested in time preference, we
shall make use only of the first three independent rates of
substitution defined above: pqa, 05, and o4 5.
These rates depend clearly on the quantities of goods consumed

in the two years and can therefore be expressed as functions of

the latter:

) ohb= Fh(al, vi, al, b)), (i = Ll,..,mn)
) ' ph= Fylai, bi, aj, b3), (i = 1., )
(3) php= Fhnlal, bl, az, b3), (i =1, 1)

The income of each individual is ‘given by the value of the
consumption goods he will plan to produce with his initial

endowments. So the first year’s income is given by:
Ai pa + By Dy
and the second year’s income is given by:

AL pa(1+7h) + Bz pp(l+73) ,
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where 4' and B' are the physical flows of commoditiés that the
individual will decide to "produce” in the two years with his initia]
resource endowments; pa and p, are this year’s "spot” prices of the
two commodities, and 75 and 7(2, are the expected rates of
variation (or “rates of inflation”) of the two prices in the passage
from the first to the second year.. We assume that expectations are
given but not necessarily equal for all individuals.

If we initially suppose, as in Fisher’s "first approximation”, that
the two income streams are already determined in some way or
other, each individual can only try to adjust them to his
intertemporal consumption preferences by the process of borrowing
and lending. That is, each individual faces only exchange
opportunities or market opportunities, in the sense that the
only way he can modify his income streams is by trading with
other members of society. If this year’s preferred stream of
consumption iy, in value, greater than this year’s stream of income,
the individual will be a borrower. In this case he will have to
repay in the following year his debt plus an interest on it; so that
his second year’s consumption will be smaller than his second year’s
income. Just the opposite happens if the first year’s preferred
consumption is smaller than the first year’s income: the individual
will lend money at the market interest rate and will be reimbursed
in the following year. So if we define the first year’s savings, si,

and the second year’s savings, sf_,, respectively as:
(4) s = Aipa + Bipr — aip, — bipy, (i = 1,.,n)
(5) 52 = AzPa(l+7%&) + Bipp(l +75) — abpa(l +7h) — bipy(l -+b),

(i= 1,...,m)

the following constraint must hold for each individual:

(6) sil4r)=st, (G =1,.,n)
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(where r stands for the market money rate of interest). That is,
the savings (or dis-savings) of the current period plus interest
must be equal to the dissavings (or savings) of the next period.

In order to maximize his total utility deriving from the flows of
consumption of the fwo periods, each individual will borrow or lend
money until the marginal factor of time preference for each
commodity is made equal to the interest factor discounted by the

“factor of inflation” of the same commodity, that is :

1 (1+471) .
a) = ———— =1, eee
)] (14pa) 1) (i n)
(1+7) R
(8) A4+ pp)= —2, (G =1,..,n)
¥ (147h)

Furthermore, the marginal factor of time preference between the
present consumption of good B and the future consumption of good
A must be equated to the factor of interest discounted by
the rate of inflation of good 4, taking account of the relative
onrices of the two goods:

(9) 1+ payp) = % (1(:_—‘*'7:1‘3 s (i=1,n )

The ratio between the interest factor and the expected factor of
variation of the price of a commodity can be defined as the
expected real interest factor in terms of that commodity. As is
known, the ”“real” rate of interest in terms of a commodity is
usually defined by the following procedure: with one unit of money

it is possible to buy, in the first year, 1/pa units of commodity A4;

4 As we have seen, of the six rates of substitution that can
be derived from the utility function, only three are independent of
each other. The independent equilibrium conditions for utility
maximization are therefore only three, the other ones being a
consequence of the former.




if, in the second year, the price of A has changed at the rate g,
with (147) wunits of money it will be possible to buy
(14+7)/pa(l +7a) units of commodity A. So there is a definite
quantity of 4 to be delivered a year hence which has the same
exchange value as one unit of 4 to be delivered immediately; this
quantity represents Ithe "A-rate of interest” and is given by the
ratio between (1+47)/pa(l +7%a) and 1/pe. In our case, the “rate of
inflation” is not an ex post rate but an expected rate; so that also
the "real” rate of interest in terms of A is an expected real rate.
Furthermore, there is no market real interest rate, that is no
objective and unique rate for all the members of the economy; on
the contrary, there are as many subjective real rates as there are
individuals (only under the assumption of "rational expectations”
all individuals could be supposed to expect the same rate of
inflation and therefore to act on the basis of the same real interest
rates).

~The n subjective “A-rates of interest” will therefore be given

by “the relations: ({[1 '_H;)

‘r"rcx)
define the “real” rate of interest in terms of good B as:

, (i=1,...,n). In an analogous way we can
(A1)
(1+x)
(i=1,...,n) .

The equilibrium conditions (7), (8) and (9) could then be
expressed also by saying that, in order to maximize his utility,
each individual must equalize his marginal rate of time preference
for each commodity to the expected real rate of interest in terms
of the same commodity. .

In the Fisherian-type models with a single consumption
commodity, the rate of interest is made equal for all individuals to
a unique rate of time preference of “consumption in general”; here
we have three rates of time preference interacting with the money
rate of interest, the expected rates of inflation and relative prices.

The simple Fisherian equivalence between interest and time

preference is lost. As a matter of fact, it can be re-established, but
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only ex post, that is only as the final consequence of the
achievement of equilibrium by all individuals. To see this, we must
define what the time preference of money spent on a particular
good is. If an individual subtracts one unit of money to be spent
on the immediate consumption of good A4, he suffers a loss of
satisfaction equivaleﬁf to : p_la' aut/ Oa, ; in order to keep his utility
at the same level as before the individual should spend a certain
amount of money, say (l+pma), to increase his second year’s

consumption of good A. So, pma should be such as to satisfy the

relation:
1 QU_‘ — (1+pma) a_w
Pa 3ai Pa (1 +7%) dal

From which we get:
14pma = (14-pk) (1 +7k)

‘In a similar way we can define the marginal rate of time

preference of money spent on consumption of good B:

l4pons = (14pL)1+7L)
Finally, we can define the marginal rate of time preference of

money subtracted from the present consumption of good B and

devoted to the future consumption of good A:
14-0has = (140k,s) (17852

At this point it is easy to verify, from equations (7), (8) and (9),

that in equilibrium:

(1 +pna) = (14+p5p) = (1 +pha,s) = (1+7)
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That is, once the general equilibrium situation has been achieved,
the marginal rates of time preference for money spent on any kind
of goods will be the same and will be equal to the money rate of
interest. We could now speak, as in the traditional time preference
models, of a unique rate of time preference for “consumption in
general” which is equal to the interest rate and is the same for all
individuals. But this unique rate does not exist out of the
equilibrium situation: it can be defined and determined only after
the rate of interest has been determined by the equilibrium of the
economic system. So, in no way could we say that time preference
for "consumption in general” “determines” 7.

For the single individual acting in a competitive market, prices
and the interest rate are a datum, in the sense that his actions
affect them only infinitesimally. For the market as a whole, the
order of causality is reversed: prices and the interest rate are
variables which are the result of the community’s demand and
supply of goods and loans. Those people who, given their income
flows, have a high marginal rate of time preference for present
over future consumption will be borrowers, tending to raise the
rate of interest. On the other hand, those people who start with a
low time preference will be lenders, tending to lower the rate of
interest. The resulting rate of interest will be such as to clear the
market. This is what leads the Fisherian theories to affirm that
the rate of interest is a measure of the “average” or "common”
rate of preference for present over future consumption, as
determined by the supply and demand of loans.

So, we must add the following condition that imposes the clearing

of the loans market in the current year:

(16) Z st=10

=1
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Then, we must impose the condition for the clearij
€aring of the market

of good 4:

(11) i A} =2 a:
t=1

t=1

The clearing of the market.of good B cannot be imposed as an
additional equilibrium condition; as is known from Walrag’ law, if all
markets are cleared but one, then also this one will automatically
be cleared.5

The clearing of next year’s markets cannot obviously be imposed
in a temporary equilibrium analysis; this is because there is no
mechanism assuring that the plans of all individuals, made in the
current year according to both current and expected prices, will be
compatible in the future. The market mechanism will only make
compatible the current year’s plans.

If we continue to adopt the hypothesis that the physical flows
of income Ai, Bi, Aé, Bé are given, the number of unknowns so far
enumerated exceed by one the number of equations: the unknowns
are, in fact, 9n+3 ( that is al, b}, ab, bl p&, b, pi,,b, st 8, for
i=1,...,n, and Pa, Ds, i ); while the independent equations are 9n+2
(that is the set of equations (1)-(11)). We could take, as usual, one
of the two goods as the. numeraire, thus eliminating its price from
the unknowns; but we prefer, to remain in the Fisherian spirit and
to be able to speak of monetary prices and of a monetary rate of

interest, to add the equation of exchange:

SAnalytically, this is implied by the fact that the condition

B! = bt
| 2P -2
is not independent of the other ones: in fact, it can be derived
from the equilibrium conditions (10) and (11) and from the

definition of savings given in equation (4).
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n n
(12) MV =§ : aipa + 2 : bips
1t =1

1=1

(where M stands for the given quantity of money and V stands
for the given velocity of circulation of money). In any case, the
substance of the subjects at issue does not rely on the above
assumption. |

The set of equations (1)-(12) will thus determine the absolute
prices of goods 4 and B, the money rate of interest and, for each
individual, the marginal rates of time preference, the quantities of
goods consumed in the current period and planned for consumption
in the next period and the net borrowings. All this represents
Fisher's "first approximation” of the theory of interest: a theory
that, because of the hypothesis that the flows of income are given
and unmodifiable, leads to a purely psychological explanation of
interest. This aspect of the time preference models of interest is
the one that has never been questioned: even the “Cambridge
controversies” on the theory of capital and the nature of interest
have never denied that in a world of pure exchange the Fisherian-
type explanations of interest could be sensible and coherent.

As a matter of fact, the introduction of more than one
consumption good reveals that the correlation between the
psychological element of time preference and the phenomenon of
interest is not so simple and neat as the traditional theory would
maintain. We refer, first of all, to the fact that the money rate of
interest depends also on price expectations (as is shown by
equations (7), (8) and (9)). As expectations belong, at least in part,
to the sphere of psychology, they can interact with preferences
for present and future consumption; thus, an increase of the
expected rate of inflation could, for example, raise the desire for
immediate consumption, causing a cumulative effect on the money
rate of interest while leaving unaffected the "real” rates of

interest. But we refer mainly to the fact that the money rate of
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interest depends also on relative prices, as is shown by equation
(9). This implies, for example, that the preferences of individuals
for the immediate consumption of good B against the future
consumption of good 4 , that is the functions giving p,,, might
change, causing, at the general level, a variation in the relative
prices of the two goods such as to leave unaffected the rate of

interest (both monetary and "real”).
3. Production opportunities

The physical income streams 4,, 4,, B;, B, cannot obviously be
considered as given. Each individual can utilize his particular stock
of material wealth, (included "human capital”) in. different ways,
within the limits imposed by the current technology: he can
transform it into immediate consumption goods or into
“intermediate”, »r capital, goods to be used in the production of
future consumption goods. The quantities of produced consumption
goods must therefore be considered as variables to be determined
by the maximizing behaviour of the various individuals: in addition
to the exchange opportunities each individual faces a set of
productive opportunities.

From the technical relations among the given set of items of
wealth initially owned *and the possible flows of “intermediate”
commodities and of final consumption goods, we can obtain the

opportunity frontier facing each individual:
(13) THALBLALBL) = 0, @ =1,.,n)

The implicit function (13) shows the different and alternative
physical income streams that can be technically (and efficiently)
obtained in the two years. [t should be stressed that the location

of the production possibility frontier will, in general, depend on the
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stock of physical resources available at the beginning of the first
year, among which capital goods are included. One of the
characteristics of the Fisherian approach is that neither the initial
capital goods, nor the ones that are produced during the first year
and utilized in the second year, appear explicitly in the exposition
of the theory: they 'exist but are simply lurking in the background.
One of the fundamental consequences of this fact is that the “cost
of production”, in the traditional sense, disappears: the existing
resources have already been produced in the past, so that there is
no cost to sustain in the current period to use them. The only
alternative is to use them or to leave them idle; and, in the first
case, to use them in one direction or in a different direction. As
the final aim of any kind of production is consumption, the “cost”
of using resources in one direction in alternative to a different one
is given by the loss of consumption involved by choosing the first
direction. Analogously, the "returns” of using resources in one
direction in alternative to a different one is given by the increase
in consumption that can be obtained by choosing the first direction.

Thus, each individual is constantly faced with the opportunity
to produce a certain set of consumption streams rather than a
different one; and the choice between the two options is based on
the comparison of the disadvantages, or costs, measured in terms
of consumption losses and the advantages, or returns, measured
in terms of consumption gains implied by the two alternatives.
Without the existence of a range of options , that is of possible
consumption streams open to an individual, the concept of cost
could not exist, nor could the concept of return exist. Costs and
returns are not absolute concepts: any cost and any return can be
expressed only in comparative terms between two alternative
options.

The Fisherian rate of return over cost is defined, as a

consequence, as the percentage variation of consumption due to
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the passage from one option to another. In this sense, it is always a
marginal rate of return.

From the opportunity frontier expressed by equation (13), we can
derive six such rates of return expressed in physical terms: these
rates are obtained from the wusual marginal rates of
transformation of‘. one consumption good into another one, less
unity. But, analogously to what we have seen in the case of the
utility function, only three of these six rates of transformation are
independent of each other. Therefore, as we are interested in
transformations over time more than in transformations within the
same year, we shall use in the analysis only the following three
marginal rates of return: the marginal rate obtained by shifting the
resources from the production of 4; in the current year to the
production of A4, in the following year, oL ; the marginal rate
obtained by shifting the resources from the production of B; to
the production of B., oL ; and the marginal rate obtained by
shifting the resources from the production of B,; to the production
of A, af,,b. Analytically, these rates are given, for each
individual’s transformation function, by:

3T!/0A}

1 L) = —t—, i = Lyiee]
(1+0a) oT /2Al ¢ n)

3T /3B:

- , (@E=1,...,n)
3T /3B}

(1+o03) =

3T /3B}

s (E = 1y,
T /345 . )

(1 +ata,b) =

-The physical rates of return are obviously a function of all the

physical flows of present and future production; they can

therefore be expressed as:

17




(14) oh = Th( 4%, B}, 4%, By, G =1,.,n
a15) ob = Th( 43, B}, 4%, BY), (i=1,...n)
(16) oap = Tal 4}, By, 43, By), (G = 1,..,n)

As is known, out of all possible options open to an individual,
that particular one will be selected which maximizes the present
value of the flow of production, that is that maximizes the present
value of wealth. To do this, each individual must equate the
marginal factor of return of each good to the “real” factor of

interest in terms of the same good:

an 1+ 0t =2 | G -1,..m
1+Wa
(18) 1+ 0 = 20 G -1,..n)
* 147
T N o D
(19) 1+ Ta,p = E:-l m > (i 1,...,n)

The general equilibrium system is now complete: we have added
7n new unknowns (the 4n quantities to be produced and the 3n
marginal rates of tranformation of all individuals ), and 7n new
equations (the set (13)-(19) ).

Analogously to what we ﬁave seen in_the case of utility
maximization, the Fisherian equivalence bet’»/veen the market money
rate of interest and a unique rate of return on “monetary
investment” is lost. We can obtain this relationship only ex post,
after the system has reached the equilibrium position. To see this,
we must define what the marginal rate of return on one unit of
money invested is. To invest one unit of money means to reduce,

for example, the production of 1/pa units of good A in the first
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year in order to obtain a greater amount of the same good in the
second year. Given the physical marginal rate of return of good A,
o4 , the above decrease of production in the first year will allow

the following increase of production in the second year:
1 1
Da (1 J-o04a)

which in monetary terms will give the rate of return of monetary

investment in good 4, ohq :
(14+0ha) = (1+08) (14+75)

With a similar procedure it is possible to show that the marginal

rate of return of monetary investment in good B is given by:
(14ohy) = Q+0o3) (1+73)

and ‘that the marginal rate of return of monetary investment in the
production of good A through the reduction of the production of

good B is given by:
(1+0hap) = (1+0b,) (1+74) B¢

But from equations (17), (18) and (19) it is easy to verify that,

in equilibrium,
(140ha) = (140hy) = (A +oha,) = (147)

That is, the rate of return on money invested in any kind of

production is equal, for -all individuals, to the money rate of

interest.
So, in equilibrium, both the rate of time preference of
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monetary consumption and the rate of return on monetary
investment are equal to the money rate of interest; but we must
remember again that this is not an equilibrium condition, as in the
traditional Fisherian models, but simply an ex post identity
verified only by the equilibrium wvalues of prices and interest.
Which means that Ithere are no “causal” relationships among the

above three variables.
4. The order of causality

The fact that the equality among the money rate of interest,
the marginal rate of time preference of monetary consumption and
the marginal rate of return on monetary investment can be
established only ex post does not totally disrupt the Fisherian
insight according to which among the forces that have an influence
on the rate of interest the psychological element of time
preference and the technological element of the rate of return have
somé role to play. But it disrupts the straight and simple order of
causality usually established by time-preference theories between
the variations of preferences and of technical conditions on one
side and the corresponding variations of the interest rate on the
other side.

Actually, in a general equilibrium system it is meaningless to
establish an order of causality among the variables, simply because
“everything depends on everything else”. As Samuelson pointed out
several decades ago, ”"within the framework of any system the
relationships between variables are strictly those of mutual
interdependence. It is sterile and misleading to speak of one
variable as causing or determining another. Once the conditions of
equilibrium are imposed, all ‘-variables are simultaneously
determined.”® There is nevertheless a sense in which it is possible

to establish an order of “causality” among the various elements of
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the analysis: as is usually maintained “exogenous” variables, or
“parameters”, determine “endogenous” variables. Again in
Samuelson’s words: "the only sense in which the use of the term
causation is admissible is in respect to changes in external data or
parameters. As a fig_ure of speech, it may be said that changes in
these cawuse changes in the variables of our system.”” If we
suppos& that technical conditions and individual preferences are
exogenously given and are not influenced by the other variables
during the analysis, it makes sense to affirm that the former
“determine” in some way the latter. But this represents too vague'a
concept of causation; what the time-preference theories mean when
they say that the rate of time preference and the rate of return
"determine” the interest rate is that an increase (or a decrease) of
the former cause an increase (or a decrease) of the latter. What we
are going to show is that this stronger kind of causality is not, in
general, valid.

The Fisherian position on the theory of interest is an eclectic
one: interest is not a completely psychological phenomenon, as the
“"subjectivists” claim, nor is it a completely technical phenomenon,
as the “productivity theory” supporters sustain.® In his words:
"Impatience is impatience to spend, while opportunity is opportunity

to invest. The more we invest and postpone our gratification, the

6 Samuelson, PA Foundations of Economic 4nalysis,
Harward University Press, Cambridge, Mass., 1947, p. 9.

7 Ibidem.

3As is known, a long and harsh debate on the "true” cause of
interest took place during the first decades of this century
between the “subjective” school and the “productivity” school of
the rate of interest. On this debate see, e.g., F. Fetter, Interest
Thecries , Old and New, "American Economic Review”, 1914; and
Interest Theory and Price Movements, "American Economic
Review”, 1927; Seager, H. R. The Impatience Theory of Interest,
"American Eccnomic Review”, 1912; Brown, H.G., The Marginal
Productivity versus the Impatience Theory of Interest,
"Quarterly Journal of Economics”, 1913.
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lower the investment opportunity rate becomes, but the greater the
impatience rate; the more we spend and hasten our gratification, the
lower the impatience rate becomes but the higher the opportunity
rate... Between these two extremes lies the equilibrium point which
clears the market, and clears it at a rate of interest registering (in
a perfect market) all impatience rates and all opportunity rates.”®
Therefore, "the opportunity line cannot be dispensed with in the
theory of the rate of interest. It is something distinct from and in
addition to the impatience lines as well as to the market lines...To
adapt a simile of Alfred Marshall’s, both blades of a pair of
scissors are needed to make the scissors work”.!0

From the idea that time preference and time productivity are
the two forces the working of which “determine” the interest rate
a long series of corollaries have been derived:

A) first of all, since Bohm-Bawerk’s times, it has been remarked
that if all individuals had a zero rate of time preference, that is if
in the equations (1), (2) and (3) of our model the dependent
variables were zero for all possible values of the consumption
streams, the phenomenon of ”real” rates of interest could not exist:
only the money rate of interest could be positive if the expected
rate of inflation were positive. As a consequence, whatever the
production opportunities, the investments would be pushed to such
a level as to give zero “real” rates of return.

B) Conversely, if the production opportunities could only
guarantee the tranformation of any quantity of present goods .into
an equal quantity of future goods, that is if the rates of
transformation were always equal to one, the "real” rates of
interest could never be positive: as a consequence, whatever the

structure of the consumers’ intertemporal preferences, their

® Fisher, 1. The Theory of Interest, op. cit., p.177.
10 fbidem, p.282.
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present consumption would be pushed to such a level as to make
time preference vanish.

C) A general rise of the individuals’ time preference, or any
local rise in the neighborhood of the initial equilibrium point, would
raise the equilibrium. money rate of interest and, provided that the
expectations of the future level of prices do not change, also the
”real” rates of interest. A simil'ar effect would produce in the case
of a shift in wealth distribution in favour of individuals with
relatively high marginal time preferences. The cause of the wealth
redistribution has no relevance: it could be due either to a
redistribution of the resources initially owned by individuals or to
a change of the distribution of productive opportunities among
them. -

D) In the neighborhood of the initial equilibrium situation the
technical progress has usually the effect of raising the marginai
rate of transformation; so that its final effect is to produce a rise
of the rate of interest. Fisher underlines very strongly this
phenomenon: "The range of man’s investment opportunities widens
as his knowledge extends and his utilization of the forces and
materials of Nature grows. With each advance in knowledge come
new opportunities to invest. The rate of return over costs rises.
With the investments come distortions of the investor’s income
stream. These distortions are softened through loans, so far as the
individual is concerned, the distortion being thus transmitted
from borrower to lender and so spread over society generally. This
distortion means relative abstinence from consumption during the
period of producing and exploiting the new devices, followed by

greater consumption later. In the meantime human impatience is

increased.”!!

11 Fisher, I. The Theory of Interest. op. cit., p.341. ‘See
also Hirshleifer, J. Investment, Interest and Capital, Prentice-
Hall, Englewood Cliffs, N. J., 1970, Chapter 4.
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Furthermore, although the theory of interest based on time
preference and productivity relies on a number of rather abstract
assumptions, its supporters have never considered it completely
empty. They derive from its theoretical apparatus a number of
implications that are considered relevant to the understanding of
the real world and endowed with a substantial predictive power.

So, a nation characterized by individuals with strong
forethought and family affection is said to experience low interest
because the individuals are said to possess a

rates: this is

relatively low time preference ( the Scotch and the Jews are
examples often cited, while the old Romans in the declining period
of the Empire are cited as a counter-example). Again, a low time
preference is attributed to communities in which the average level
of the member’s income is relatively high; while poor communities,
like poor people in general, are said to have a high rate of time
preference and hence to experience high rates of interest.

On the other hand, a nation with better productive opportunities
than another is said to experience a higher rate of interest: this is
because individuals, attracted by the high rates of return, tend to
be borrowers. (The generally higher rates of interest of America in
comparison with England is often cited as an example.)

As far as the time shape of the income stream is concerned, it is
maintained that when in a community the income streams of its
members are increasing, the rate of interest will be high, while
when they are decreasing, the rate of interest will be low. This is
because the .increase of the prospective consumption with respect
to the present one, tends to raise the marginal rate of substitution
between the two. The case of the new developing countries is cited
as an example: the Americans of the last century and of the
beginning of this century, being constantly under the influence of
"great expectations” on their future. levels of production and

income, have been always ready to pay a relatively large part of
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their future consumption for a relatively small addition to their
present consumption.

An economic system struck by a sudden catastrophe or an
economic system facing new "great expectations” for the future is
said to tend to display high rates of interest: in the first case the
members of the community will suffer a shortage of present
consumption in comparison with relatively unchanged prospects of
future consumption; they will attempt, therefore, to borrow one
from another, driving up the rate of interest. In the second case,
of the

predominantly in the future and try therefore to realize more of

the members community see a phase of abundance

this abundance in the form of current consumption.

Finally, the causes of "stagnation” of economic systems are

attributed alternatively to a strong rate of time preference of
of the productive

population or to a situation

opportunities. In the first case the general desire to anticipate

very poor

consumption will tend to generate high rates of interest, causing
be high too: the level
consumption will be high and the levels of saving and of investment

will be

structurally low, will tend to generate low rates of interest; this, in

of vpresent

the rates of return to

low. In the second case the rates of return, being
turn, will induce people to increase consumption in order to lower
their time preference. Again, the level of savings and of investment
will be low, causing a low rate of growth of the economic system.
As a matter of fact, many of the above “causal” relations and
empirical corollaries deriving from the Bohm-Bawerk-Fisherian
tradition are questionable. We have already seen that in a world
with more than one consumption good, the relationships among the
phenomena of interest, time preference and time productivity are
not so simple and neat. These relationships become even more
obscure if we introduce some sensible considerations relating to

the concept of "impatience” and to the fact that consumption may
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not be the only end of economic activity.
5. Time preference and “impatience”

We have so far defined time preference as the percentage
excess of the present marginal want for one more unit of present
consumption goods over the present marginal want for -one more
unit of future consumption goods. This percentage rate is directly
identified by Fisher with "human impatience to consume™: "I shall
treat the two terms (impatience and time preference) as
synonimous. Henceforth, the term impatience will be the one
chiefly used partly because its meaning is more self evident, partly
because it is shorter and partly because it does carry a
presumption as to the usual direction of the time preference.”!2
Following Fisher, most of the subsequent literature has adopted the
same terminology.

It is .’nevertheless questionable whether the marginal rate of
substitution between physical quantities of present and future
consumption represents the true concept and the true measure of
"impatience to consume”. The latter, in fact, should refer to the
general attitude of an individual towards the advanced timing
of consumption, more than to his specific attitude towards the mere
substitution, at the margin, of certain quantities of present
consumption goods against other quantities of future consumption
goods. This distinction has n.ever been clear in the various
versions of the theory of interest based on time-preference, from
Rae to Fetter, Bohm-Bawerk, Fisher and their present followers.
Only Bohm-Bawerk makes intuitively the distinction even if he
does not specify it in analytical terms. While speaking of the three

fundamental causes of interest, he suggests that the  difference

12 Fisher, I. The Theory of Interest, op. cit., p. 66.
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between the relation of income to consumption as it exists at one
point in time and the relation of income to consumption as it exists
at another point in time is a cause of interest different
from the fact that "we feel less concerned about future sensations
of joy and sorrow simply because they do lie in the future.”!3
Thus Bohm-Bawerk .suggests that the first cause of interest is
linked to the fact that the degree of substitution of present for
future consumption depends <;n the absolute level of present
consumption in comparison with the absolute level of future
consumption: if the former is inferior to the latter, then an
individual will generally place a higher value on present goods than
on future goods. So he will be open to exchange one marginal unit
of present goods for a greater amount of the same goods available
in the future: ”"If a person suffers in the present from appreciable
lack of certain goods, or of goods in general, but has reason to
hope to be more generously provided for at a future
time, then that person will always place a higher value on a given
quantity of immediately available goods than on the same quantity
of future goods... in other words, present goods would command a
moderate premium, or agio.”!* But at the same time, Béhm-Bawerk
suggests that, apart from the relative magnitudes of present and
perspective consumption, a separate cause of preference for present
goods exists: the fact that human beings systematically undervalue
their future wants. The reasons for this are specifically
psychological and are attributed by Béhm-Bawerk to three different
causes: a) the lack of a complete and clear picture of the future
state of wants; b) the lack of will power that causes many people
to choose a lesser present pleasure against a stronger future

pleasure; c) the consideration of the brevity and uncertainty of

13 Bshm-Bawerk, E. Capital and Interest, Vol.ll, Positive
Theory of Capital, South Holland, Illinois, 1959, p.268.

14 Ibidem, p.266.
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human life. In all these cases, the preference for present goods is
not due to their relative shortage with respect to future goods,
but to the mere fact that they can be consumed now instead of
tomorrow. So, as Bohm-Bawerk concludes, "even the persons whose
present and future are approximately well provided for, and who
thus would otherWise value present and future goods as
approximately equal...are now drawn over to the group which places
a higher value on present than on future goods.”!516

In order to give these hints an analytical form, that is in order
to analyze the effect of timing alone on preferences, let us suppose
that an individual’s utility function, so far written in its most

general form, can actually be written as:
U*=F'Tuy(a1,b1), uz(azbs)]

where ul(al, b!) represents the utility that the individual derives
from consumption in the current year, or "immediate” utility, and
u.iz('a'fz,bé) represents the utility that the individual hopes to derive
from consumption in the next year, or “prospective” utility. Total,
or “aggregate” utility, U' is a function of immediate and
prospective utility.!?

We can in this case drow “indifference curves” between
immediate and prospective utility, showing all the couple of values

that would keep unchanged the individual’s aggregate utility. These

15 1bidem, p. 272.

16 In his excellent survey of interest theories, also Conard
recognizes “the need to distinguish between three terms that are
often confused: Fisher's time preference, myopia, and Bohm-
Bawerk’s agio for present over future goods... The most serious
but widespread error is to identify myopia with time preference.”
(Conard, J.W., 4An Introduction to the Theory of Interest,
University of California Press, Berkeley, 1966, pp.40-41.) Conard,
however, does not elaborate any convincing analytical distinction
among these concepts.

curves refer to the abstract concept of utility, not to the physical
quantities of the goods that are consumed in the two periods; each
point on them can be associated to an infinite set of combinations

of a, and b, (all the combinations that give a certain level of

17 To express the utility function in this manner does not
imply to revert to the concept of cardinal utility, with all its
limiting assumptions. As is known, it is possible to derive the
existence of ordinal utility functions (that is functions that retain
their meaning under any monotonic, increasing transformation) from
axioms about preferences: a complete and final solution to this
problem has been given in a series of works by H. Wold (4
Synthesis of Pure Demand Analysis, ”Skandinavisk
Aktuarietidskrift”, 1943-1944), G. Debreu (Representation of a
Preference Ordering by a Numerical Function, in Thrall,
Coombs and Davis, eds., Decision Processes, Wiley, New York
1954), T. Rader (The Existence of a Utility Function to
Represent Preferences, "Review of Economic Studies”, 1963) and
R. Bowen (4 New Proof of a Theorem in Utility Theory,
”International Economic Review”, 1968).

Furthermore, from the basic axioms that are usually imposed on
the preference structure of a “rational” consumer (reflezivity,
transitivity, completeness and continuity), it derives that the
ordinal utility functions are continuous. Differentiability has been
subsequently demonstrated by G. Debreu in the case of ordinal
utility functions associated to monotonic and convex preference
orderings (Smooth Preferences, "Econometrica” 1972 and Smooth
Preferences. 4 Corrigendum, "Econometrica” 1976).

From all this, it derives that the first order derivatives of an
ordinal utility function with respect to its variables exist and may
be called marginal utilities. The difference with respect to a
cardinal utility function is that the marginal utilities are not
invariant under any increasing transformation of the ordinal utility
function; only if we adopted increasing linear transformations,
an ordinal utility function would behave like a cardinal one. In any
case, the marginal rates of substitution, being the ratio between
a pair of marginal utilities, are clearly invariant with respect to
any increasing transformation.

To write the utility function in the form: U=Fu,(a;, by),
Us(aobo)], means to adopt the hypothesis of “weak separability”;
that is to suppose that the composition of the particular bundle of
goods that are consumed in the first period has no effect on the
composition of the particular bundle that will be consumed in the
following period, and conversely. What affects total utility are
simply the levels of utility deriving from present consumption and
future consumption.




immediate utility) and an infinite set of combinations of a, and b,
(all the combinations that give the corresponding level of
prospective utility). That is, they refer to the timing of the
satisfaction deriving from consumption, not to the particular
physical composition of present and future consumption.

Let us now begin'by asking what we exactly mean when we say
that an individual is not impatient to consume, that is what we
mean when we say that he has no preference for the advanced
timing of consumption. In any g@iven situation the individual is
faced with a given level of immediate utility, ﬁi, and a given level
of prospective utility, 1'2§ to which a given level of aggregate
utility, l_]', is associated. We may ask, therefore, what would
happen to the individual's total satisfaction if time were abolished,
that is if both flows of satisfaction could be enjoyed in the
present. If the individual’s aggregate utility remains the same, that

is if:
Flat, wt] = Fl@t+ @b, ol

then he clearly puts the two lévels of satisfaction (the present and
the future one) on the same stage. In other words, he is not
influenced by the time-shape of those particular flows of
satisfaction, but only by their aggregate magnitude; he does not
care "when”, but only "how much”; he is not impatient.

If this is so for any pair of ui and ul (that is if ‘the
indifference curves between immediate and prospective utility are
straight lines with a negative slope of 45-degrees), then the
individual can be said to be never impatient.

In the case in which the anticipation of satisfaction from the
future to the present makes the individual’s aggregate satisfaction

increase, that is in the case in which:

———

Fiul, uk) < Fil@i+ ub), 0l ,

the individual clearly shows a bias towards immediate enjoyment.
Future satisfaction has for him a lesser psychological value than
present satisfaction, so that if time were abolished and he could
enjoy both flows of satisfaction immediately, his total utility level
would increase. Which implies .that to compensate the renounce to
the whole future satisfaction a smaller amount of present
satisfaction is needed and, viceversa, to renounce to the present
flow of satisfaction, a greater amount of future satisfﬁction is
needed.

In order to find a measure of this bias towards present
satisfaction, that is a measure of the individual's degree of
impatience, we must consider that in any given situation, it is
possible to find the increase of the flow of immediate utility which
would exactly be equivalent to the whole flow of prospective
utility. In fact, we could always make the indifferent curves
between immediate and prospective utility intersect the horizontal
axis by a linear transition, if necessary. This increase is obviously
given by U'—i’ti; so that the ratio between the given amount of
prospective utility, uL, and its equivalent amount in terms of
immediate utility, minus one, represents the percentage rate by
which future satisfaction must be discounted to make it comparable

with present satisfaction. We shall call it the rate of impatience

and indicate it by '




¢!, in other terms, is the rate for which:
Filay, ui] = Flail 44, 0]

If the rate of impatience is positive and constant for any couple
of u! and uig, the individual may be said to be always impatient,
that is to discount the future at a constant rate, independently of
the relative level of his present satisfaction (this is the case in
which the indifference curves are straight lines with a negative
slope greater than 45-degrees). If, on the contrary, the rate of
impatience is negative and constant for any couple of ui and ué .
the individual may be said to be always patient (this is the case
in which the indifference curves are straight lines with a negative
slope less than 45-degrees).

In general, however, it is more probable that the rate of
impatience be influenced by the relative magnitudes of ui and uf_,;
precisely, on the basis of traditional psychological hypothesis, it is
probable that the rate of impatience tend to increase as immediate
utility decreases in favour of prospective utility. So, an individual
could be patient at relatively high levels of immediate satisfaction
and become gradually impatient at relatively low wvalues of
immediate satisfaction.

As ¢! varies with the.levels of immediate and prospective utility,

it can be expressed as a function of the latter:

X i i
L’=Li(ui,ué) , {(with —8"£<0 and —8L1>0)
aul al'11

Aggregate utility, in its turn, can be expressed as a function of

the rate of impatience:

2
1 4ot

13

-
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By differentiating this function for any given level of Ut, we
get the marginal rate of substitution between prospective and
present utility in the form: |

(1) sl

aF'/3u; _ u;
T ST
Uz

If we now calculate the rate of time preference between the

present and the future physical consumption of a specified good,

e.g. good 4, we get:

oF* ou;
du} 3aj
aF* du
Ju, das

1 +pa=

Which, on the basis of the above relationship between the marginal

rate of substitution of prospective for immediate utility and

impatience, can be written as:

: 1

L2 fg,i g'ig

(1 i) u2au4i aai
14pa= B
“ ot oul

140 —ur S 2

1+ 3ul 2

The time preference relative to good A appears now as a
function of two psychological elements: impatience, that is the

individual’'s general attitude towards the anticipation (or the

posticipation) of the whole flows of satisfaction, and the marginal

rate of substitution between the present and the future utility

deriving from consumption of good A. ! !
i i i 9 _. 9t _( that is in which
In the simpler cases, in which au‘i_“ aué 0, that i

impatience is constant, we can easily separate the influence of the

two forces on the rate of time preference. In these cases, in fact:
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that is, time preference is simply the product of the impatience
factor by a rate of substitution that could be interpreted as a
“pure rate” of substitution. [n the general cases, the relationship
among the three variables is more complex and the rate of "pure
substitution” is more hard to isolate. Nevertheless, we may
continue to affirm that, as Bohm-Bawerk had rightly perceived, the
rate of time preference is the result of two distinct psychological
forces. The rate of impatience could be zero and yet the rate of
time preference could be positive; impatience could even become
negative, that is it could transform itself into “patience”, and yet
the rate of time preference could remain positive. A high level of
time preference does not necessarily imply a high rate of
impatience: it could be simply due to a situation of great scarsity
of a, relatively to a,, not to the bias of the individual towards
immediate satisfaction. Conversely, a high level of impatience does
not necessarily imply a high level of time preference: the strong
attitude of the individual towards immediate satisfaction could be
counterbalanced by a situation. of great abundance of a, relatively
to a,.

These subtle distinctions are not merely terminological; nor are
they devoid of relevance: in fact, as we shall point out later, the
economic, institutional and sociological factors that may affect the
degree of impatience of the people living in a given country in a
given epoch, are in general different from the factors affecting the
"pure substitution” of physical quantities of present and future
goods.

If we now apply the concept of “impatience proper” to our
equilibrium model, the equations (1), (2) and (3) of p. 7 must be

replaced by the following ones:
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(2)
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And the equilibrium conditions

U'=F(u!, ub), G =1,...,n)

t teo U i
u; =uy(ay, by,

1 Lo dpt
Uz =Us(A2b2),

@E=1,..n)

@ =1,...,n)

d=itul, W), @G =1,..,n)

(1P —uyd 2
14-pa= Ay, B
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2 1 —7
au2 8a2
(1 _i_Li)e_u})a_t‘I 8_.21:'
. “au; obl
& b= 1 ~ 1!
(1 “5“5')““'2“8!',- auig
ouU; 802
(1 +L1)2—U'[:-a£ a_'ll:i
1+060= By a—bi;
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replaced by the following ones :

(8"

(9"

(145 —ua s =
ou; 9da; 1 47&)=1+7), G =1,.,n)

.

8

i i

] t oL ou
(1) —u= z
oUz ddas

l
1,2 ot 9wy

(14¢) —us—=
Juy ab;
1 t
; 1 t+ 3L ou
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= 1
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¢ =1,...,n)

(=

(7, (8) and (9),

1,..,12)

(i=1,...,n)

of p. 9 must be

(1 +’7"§;)=(1 +T'), (i = 1,-.-,'”)




(17 —up e 2

—U2—5 3

(107) Y !&tfl % (14+7L) g_: = ({1+7r), G =1,.,n)
I4e)—u=y 222
dus das

The total number .of equations is again equal to the total number
of unknowns; but from the equilibrium conditions we see that it
would be misleading to affirm, as is usually done, that the rate of
interest is "determined” by impatience to consume. Impatience could
even be absent; and yet the rate of interest could be positive and
equal to the “pure rate of substitution” (taking account of
expected inflation and of relative prices). In this case the influence
of psychological factors on the rate of interest would be
determined not by the so much emphasized human attitude towards
the anticipation of consumption, but by the simpler fact that the
quantity of present consumption is relatively scarce with respect
to prospective consumption.

Furthermore, as the causes that may influence :! are different
from the causes that may influence "pure substitution”, a variation
of the former is not necessarily accompanied by a compensatory
variation of the latter, réndering the influence of psychological
factors on the interest rate rather complex. We may also note that
each individual will experience a unique rate of impatience in the
equilibrium situation, but that the rates of impatience will not
necessarily be the same for all individuals, even in a situation of

general equilibrium.
6. Wealth and utility

It is a general attitude of many economic writings to assume,
explicitly or implicitly, that consumption is the sole end of
economic activity. The theories of interest based on the concept of

time preference rest even more crucially on this assumption.
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Savings and wealth are considered, in fact, as means for changing
the time pattern of the consumption flows; that is as means for
postponing present consumption to the future (or for anticipating
future consumption to the present, if savings are negative). It is
supposed, therefore, that the holding of wealth and the increase of
it are not desired for their own sake and that individuals do not
obtain any particular satisfaction, or utility, by the mere fact of
"property”. Wealth is considered not as a direct source of utility
but only as an indirect one, through the consumption services it
will render in the future: to save and to invest the savings in any
kind of assets is a sacrifice” that people make in order to be
happier in the future.

As is well known, this point of view in the explanation of the
saving behaviour and the rate of interest is very old: from Nassau
Senior and Rae, to Béhm-Bawerk and Fisher, from Frank Ramsey to
the “life-cycle” theorists, the economic analysis of the
consumption and saving behaviour has been conducted in various
contexts but within the psychological axiom that consumption is
"pleasure” and saving, being the renunciation of it , is “pain”.

Senior was the first to put the stress on the “pain” and
"sacrifice”” aspects of saving!®: he defined saving as abstinence
from consumption, in the hypothesis that the natural impulse of
every human being is to devote the whole of his resources to the
immediate satisfaction of present needs and that only the existence
of a reward, that is of an interést, can convince him to renounce a
part of immediate consumption. Abstinence is a cost and interest is
its reward: this is the consequence of Semnior’s postulates.

Almost contemporaneously, John Rae, considered by both Bohm-

Bawerk and Fisher as the real founder of the modern psychological

13 Senior, N. Political Economy, (1°°edition 1836) Griffin and
Co., London, 1850.
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theory of interest, introduced the more subtle concept of the
"weakness” of future pleasures in comparison with immediate
pleasures (a concept akin to what we have called "impatience
proper”): "The actual presence of the immediate object of desire in
the mind, by exciting the attention, seems to rouse all the
faculties, as it were, to fix their view on it, and leads them to a
very lively conception of the enjoyment which it offers to their
instant possession. The prospects of a future good, which future
years may hold out to us, seem at such a moment dull and dubious,
and are apt to be slighted, for objects on which the daylight is
falling strongly, and showing us in all their freshness Just within
our grasp. There is no man, perhaps, to whom a good to be enjoyed
today would not seem of very different importance from one
exactly similar to be enjoyed twelve years hence, even though the
arrival of both were equally certain.”!®

This general principle is applied not only to consumption goods,
but to capital goods as well. In Fisher's equally clear words:
“capital wealth, or capital property of like kind, available
early is preferred to the capital wealth, or capital property of like
kind, available at a more remote time simply because the income
from the former is available earlier than the income from the
latter. Thus all time preference resolves itself, in the end, into the
preference for comparatively early income over comparatively
remote, or deferred, income.”2° Income, in the Fisherian
terminology, is any flow of ser\./ices that come from the stock of

capital; but its utility derives from the fact that it can be resolved

' 19 Rae, J. The Sociological Theory of Capital, (1834), The
Macmillan Co., New York, 1905, p. 54. Rae's original work
completely esc_aped the notice of his contemporaries and so did not
ha‘;e any particular influence on them; it became a sort of literary
rediscovery after the ideas. presented in it had been includ d i
works of other later writers. =l

20 Fisher, . The Theory of Interest, op. cit., p. 63.
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into enjoyment income, that is into a flow of services directed to
the satisfaction of human wants. The means of production and any
form of stock are simply the necessary and helpful preliminaries to
"psychic income”, that is human enjoyment. And the reason for this
is that any income item which consists merely of an intermediate or
preparatory service is desired only for the sake of enjoyment
income to which it paves the way: ” the consumer prefers the
service of milling flour in the present to milling flour in the future
because the enjoyment of the resulting bread is available earlier in
the one case than in the other.” 2!

From this point of view it follows that consuming and investing
differ only in degree, not in substance: their difference “depends
on the length’ of time elapsing between the expenditure and the
enjoyment. To spend is to pay money for enjoyments which come
very soon. To invest is to pay money for enjoyments which are
deferred to a later time.”?2 Analogously, consumption and saving
differ only”in degree, the former giving an immediate enjoyment and
the latter a deferred enjoyment. In conclusion, what generates
utility is a flow of consumption be it present or deferred, not the
stock of capital, or wealth: "income is the alpha and omega of
economics.” 23

The same sort of statements can be found in Bohm-Bawerk’s
works and especially in the works of the leader of the “purely
psychological” school of interest, F. Fetter. But, as everybody has
probably had the oppurtunity tlo notice, points of view similar to
the ones discussed above are scattered all along the history of

economic thought and still prevail in most of the contemporaneous

theoretical works.
2! Ibidem , p. 64.
22 Ibidem, p. 9.

23 [bidem, p. 13.
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There are, nevertheless, several exceptions to this general rule:
some groups of economists have in fact pointed out, in different
contexts and at different times, that the property of a “stock” may
be a source of satisfaction in itself, besides the flow of
consumption services it can produce. But the hints in this direction
have not been explored deeply enough and the consequences
deriving from the change of the axiom that consumption is the only
end of economic activity have not been completely drawn.

Senior and Rae themselves admitted that the “wish for power”,
the “wish for distinction”, the "desire of personal and family
aggrandizement”, the wish to “rank high in the estimation of the
world” may induce many people to accumulate a stock of wealth not
in view of future consumption but as an immediate object of
pleasure.?* So does Fisher when, in a footnote, recognizes that
”...a man may include in the benefits of his wealth the fun of
running the business, or the social standing he thinks it gives him,
or politicalqor other power and influence, or the mere miserly sense
of possession or the satisfaction in the mere process of further
accumulation.” But by  “"benefits” Fisher means the flow of
income expected from wealth; that is he seems to consider the
particular kind of "enjoyments” deriving from the “social standing”,
the ”sense of possession”, etc. as particular kinds of consumption
flows to be added to the usual flows of direct or indirect
consumption services. He com_:ludes, in fact, that ”...however
indirect, unusual or . bizarre the benefit, the principle

still holds that the value of any capital good or goods is derived

solely from the prospect of future benefits.”?6 But Fisher does

ee e 3 en 9 - (o] my’ Op. 1T, . a LY
28 ; .

26 Fisher, I. The Th-eory of Interest, op. cit., p. 17, n.5.

26 Ibidem.
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not take into account the fact that the “bizarre” bemefits he is
speaking of are not traded in a market and therefore cannot be
considered as expected monetary values to be discounted in the
calculation of the present value of wealth. The relevance of these
"bizarre” psychic enjoyments is that they derive diréctly from the
mere fact that wealth exists and that, for this reason, they must
be included, in some way or -the other, in the utility function.
Utility, in other words, must be expressed as a function not only of
the flows of consumption but also of the stock of wealth. And this,
in its turn, implies that present utility increases both with the
present consumption and the present increase of wealth, that is
with present saving. But how is it possible, in a theory of
impatience, to consider savings both as a means to increase
deferred enjoyments and as a means to increase (through the
increase of present wealth) present enjoyments? Fisher, confining
this subject to a footnote, never allowed this doubt to interfere
with his analysis of the role of impatience in the theory of

interest.

We could add more names to the list of authors who explicitly
recognize that the mere holding of assets yields satisfaction;?’
while most of them do not derive from this fact any particular
consequence, some realize that it can cast some doubt on the
theories of interest based on the concept of “impatience to
consume”. Henry Simons, for example, contends that "to assume
that all economic behaviour is motivated by desire for
consumption goods, present and future, is to introduce a teleology

which is both useless and false...In a world where capital

27 See on this point the quotations of Smith, A., Ricardo, D.
McCulloch, J., Marx, K., Stuart Mill, J., Marshall, A., Veblen, T,
Cassel, G. Knight, F. and Keynes, J.M. contained in Steedman, I.
Time Preference, the Rate of Interest and Abstinence from
Accumulation, "Australian Economic Papers”, Dec. 1981. See also
S. Vicarelli, Ricchezza, Ammortamento e Reddito, Universita’ di

Siena, 1984.
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accumulation proceeds as it does now, there is something sadly

inadequate about the idea of saving as postponed consumption.” 28
Pigou, on the other hand, clearly envisages the analytical

consequences of the hypothesis that utility can derive also from

wealth holding: people are led to save in part by a desire
actually to hold wealth for the amenity, so to speak, from holding
it”; thus, "a thorough equilibrium requires, not that the rate of
interest in terms of consumption goods shall be equal to the rate of
time-preference, but that it shall be less than the rate of time-
preference by some quantity that represents the rate of amenity
return from marginal saving.”2®

We must remember, finally, that most of the monetary theorists
of the last forty years have explicitly introduced the stock of
money into the individuals’ utility functions. The motivations have
been of different kinds and the psychological justifications have
often been taken for granted or omitted; but this is not really
relevant for economic analysis. Transaction motives, “uncertainty”
and liquidity considerations cannot be discussed here; what matters
is the admission of the fact that the possession of an average
amount of money yields a real service, which can be compared with
the direct utility deriving from the consumption of other
commodities.

In all these cases, however, the context of the analysis does not
take into consideration the problem of intertemporali choice and of

allocation of resources over time. As a consequence, no particular

28 Simons, H. Personal Income Tazxation, Th - -
i ! s U
of Chicago Press, Chicago, 1938, pp. 94-99, ¢ University

. 2% Pigou, A.C. Economic Progress in a Stable
Erf.vzrqnment, "Economica”, 1947, pp. 246-47. Pigou believes that
this kind of psychological considerations can explain why people
may save even if the real rate of interest is zero or negative- and
this, in turn, can explain the excess of savings over investn:lents
even at zero interest rates and the existence of situations of
short-term unemployment equilibrium.
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effect on the theory of interest is drawn from the hypothesis that

wealth yields utility.
In other cases (especially in the more recent literature on the

subject), wealth has been explicitly introduced into utility
functions in the context of intertemporal analysis; but also in these
cases the final consequences for the theory of interest
have not been explored, mainly because the analysis has been
conducted for single individuals or firms and not in the context of
general equilibrium.3° Furthermore, since the times of Ramsey's
famous article3!, most of the analysis have been based on very
restricted forms of utility functions: namely, intertemporal utility
functions represented by a discounted sum (or integral) of a stream
of instantaneous utility levels, where future utilities are
discounted by a rate which is held constant independently of the
time profile of the utility stream associated with each consumption

schedule. The making of too strong and often irrealistic

30 See, for example, Uzawa, H. Time Preference, the
Consumption Function and Optimum Asset Holdings, in Wolfe,
J.N. (ed.), Value, Capital and Growth. Papers in Honour of Sir
John Hicks, Edinburgh University Press, Edinburgh 1968; Clower,
R. and Johnson, B. Income, Wealth and the Theory of
Consumption, in Wolfe, J.N. (ed.), Value, Capital and Growth,
op. cit.; Steedman, 1. Time Preference, the Rate of Interest and
Adbstinence from dccumulation, “Australian Economic Papers”,

Dec. 1981.
A number of recent work on macroeconomic theory have taken

into account, in various ways, of the influence of wealth on
consumption decisions; but also 'in these cases the context of the
analysis is different from the one proper of the interst theory.
See, for example, Spiro, A. Weaith and the Consumption
Function, "Journal of Political Economy”, 1962; Ball, R. and Drake,
P. The Relationship between Aggregate Consumption and
Wealth, "International Economic Review”, Jan. 1964; Houthakker, H.
and Taylor, L. Consumer Demand in the United States, 1929-
1970, Cambridge University Press, Cambridge, Mass. 1970;
Dornbusch, R. and Mussa, M. Consumption, Real Balances and
the Hoarding Function, “International Economic Review”, 1975.

31 Ramsey, F. A Mathematical Theory of Savings, "The
Economic Journal”, 1928.
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assumptions on the nature of the individuals’ preferences is not a
good method for achieving results that may aim at a general

validity.
7. Analytical consequences

To admit that wealth yields utility is to admit that an individual
takes pleasure in becoming richer; that is that every increase of
wealth yields a positive satisfaction and any decrease of it yields a
negative satisfaction. The wealth already owned is certainly
important for the psychology of an individual, but even more
important may be the satisfaction obtained from the increase of
wealth (or the pain suffered for a decrease of it). So, we could
represent in the utility Ffunction not only wealth but also its
variations. In our analysis we shall adopt the second alternative,
because it contrasts more clearly with the traditional view that
savings are only a means of transferring consumption in time: a
positive net saving, in fact, means not only a renunciation of
present consumption in favour of future consumption, but also an
increase in net wealth and therefore an increase in the level of
present satisfaction. We shall continue to adopt the hypothesis
that the time horizon is of two periods and that within the end of
the second year all resources will be consumed, that is net wealth
will be zero. We shall also assume that savings will accrue at the
end of the period, so that the second year’s savings are not
relevant to utility and therefore are not included in the utility

function. The latter can then be written as:
U'= fay, bl, a3, b, s'), with 3U'/3s'>0

where s' is net saving, or the increase of wealth between the first

and the second year.

44

The individual has now the task of adjusting the two income |
flows to his intertemporal preferences of both consumption and
wealth increase. To the old “conflict” between present and future |
consumption we have now added the new "conflict” between
consumption and wealth increase: a greater amount of present
consumption will be associated, in fact, with a slower increase of
wealth. The quantities of consumption goods and the net variation
of wealth are linked , as we have seen, by the constraints (4), (?)
and (6) of p. 7. As we are now interested only in the first years

i as
savings, these constraints can be reduced to two and rewritten

follows:

(6" (A'pa+ Bipp)—(@ipa + bipp) = s, (i=l...n)
(7 s(147r)+A5pa(l +7h) +Bips(1 +75)] —
—[abpa(l +%5) +b5ps(l +7)]= 0, (i=1,...,n)

The equat;ons of our general equilibrium system must now be
changed in the following way: the marginal rates of time preference

defined by the equations (1), (2) and (3) of p. 7 are now a function

also of the amount of sav_ings:

) ot = Fh(ahbl, ab, bhsh), (& = 1,..4n)
(2 oL =Fi(albl, ah bhsh), (I = 1,.,n)
(3”) php=Fhslalbl, as, bz, 89, (G = 1...n)

To these rates of time preference we must now add two more
independent rates: the rate of time preference between savings
ime

and the future consumption of good 4 and the rate of ti

preference between saving and the future consumption of good B,
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analitically defined as follows:3?

H i
(1 +pé1,$) =éa%{/i§§£ ’ (1 = 1,..,11)

i I
(140 ) =2U73s. (g
+pb, ) an/ab2 (1 1! ’n)

As the three previous ones, also these rates will be functions of

the quantities of consumption goods and of savings:

(4”) péis =Ffz,s (ai’bi:a;:béxsi) ’ i = 1,..-,Tl)
(5”) Pp,s =Fb,s (alblabbs,s’), (i =1,.,n)

In order to maximize utility, the individual must now behave not
in the way indicated by the equations (7), (8) and (9) of p. 9, but in

such a way as to equalize:

" M 1
ok ('1(4.%5)) = (+pa) — A+paedpa ,  (i=1,0n)
» (1+7) . '
K (1472) = A+4e) — @ +05,5)Pp 5 (i=1,...,12)
i (1 !
ok 1 T;Z; pe =+ Pap) — (L+pas)py s (i=l,en)

The meaning of the first equilibrium condition is rather obvious:
what now must be equated to the "real” rate of interest in terms of
good 4 is not the old marginal rate of time preference between the

present and the future consumption of good 4; we must take into

32 The other two rates of substitution between the saving
and the consumption of the two goods in the current year can be
derived from the equations (1”)- (57); as they are not independent,
they must be omitted from the analysis.
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account, in fact, that the renunciation of the immediate
consumption of 1 unit of good 4 in favour of a certain future
quantity of the same good, makes savings increase by pao and '
therefore makes utility increase by 3U'/3s'.pa. To calculate the
reduction of future consumption which would be sufficient to keep
unchanged the total level of satisfaction, we must divide the above

increase of utility by the marginal utility of a,:

U /3s! pa

= (1 +p0a,s)
3U* /3a ez

This expression must therefore be subtracted from (1+p%) in order
to obtain the net increase of future consumption which is just
about sufficient to compensate for the loss of inmediate
consumption. In other words, the old rate of substitution, pa , must
be corrected to take account of the [act that the renounce to
present consumption produces two distinct effects on utility: the
one linked fo the increase of future consumption and the one linked
to the increase of saving. An analegous interpretation can be
applied to equilibrium conditions (9”) and (10”).

One of the consequences of all this is that savings will be,
coeteris paribus, greater than before: according to the traditional
view, if the rate of time preference is greater than the rate of
interest , the individual will dissave by increasing present
consumption; but if utility depends also on savings and if the
marginal utility of savings is relatively high, the individual might
not reduce his savings notwithstanding the fact that his rate of
time preference is greater than the rate of interest.

The causal relationship between the time preference of
consumption and the rate of interest appears now weaker than ever:
first of all, the level of utility and the marginal rates of
substitution are functions not only of physical quantities of goods

but also of a magnitute expressed in terms of value, s. This means
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that the marginal rates of time preference are now functions of the
price system: there is no measure of time preference independent of
prices and the money rate of interest. In the second place, the time
preference for consumption could be positive and vyet the rate of
interest could be zero or negative. Thirdly, a change in the
individuals’ psychological attitudes towards consumption could
cause a change in the rates of time preference not necessarily
leading to a change in the interest rate.

Furthermore, the formal equivalence between the money rate of
interest and a unique rate of time preference of "consumption in
general” cannot be established even in the equilibrium situation.
Recalling the definition of the marginal rate of time preference of

money spent in buying good 4:

(14+ona) =(1+4pqa) (1 +7%a)

we now obtain, from the equilibrium condition (8”), that:

(I +pma)=(1+7)+(1 +0b,s) pa(l +74)

Analogously, the marginal rate of time preference of money spent

in buying good B will be, in equilibrium, such that:
(L +07p) = (L+7)+(1 +0b,5) Poll +7h)

As before, the marginal rate of time preference of money spent
on any Kkind of consumption good is unique, because in the

equilibrium situation we have that:33

33 It is easy to show- that also the rate of time preference of
money subtracted to the present consumption of good B and
devoted to the future consumption of good A4 is, in equilibrium,
equal to (1471)4pa,s Pa(l +7Ta).
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(1 40k,s) Pa(l +78) = (1 40b,5) Do(1+7h)

But in this case the money rate of interest cannot be identified
with the rate of time preference of consumption in general: the
latter is equal to the former plus "something else”. Time preference

could be, in the solution of the general equilibrium system, equal to

zero and yet the money rate of interest could be positive.

Furthermore, if any of the parameters changed, we could get a
solution with a higher r and a lower pm, because of the possible

changes of relative prices and of the value of s.
At this point, if we introduce the subtle distinction .between

”impatience proper” and "pure substitution”, the "impatience theory

i ilibrium
of interest” becomes even more confusing. The equilibr

conditions (8”), (9”) and (10”), in fact, now become:

- L Jup  du,
, (140)% —uz BL’ ﬁ—é—%)pa
(8,”) (-1 +r) == alf1 oo IS ' (i=1,...,n)
H 1 -
(1 +7ra) (1+£'}—‘u'§:aa£'1 au‘:
Uz oas
2 5 8’} aU£ au;_
14+ —ufe =3 —ps
gmy  AET) i duj Ay 38 | (u1,..,n)
( T4+7) (g ) —upll duz
dus obs
12 ui_a_t._i_
L) 1_',__\_ i
(10”7) (l+r) _p_b _ Uu.'-[.
ty P L
(147a) ¥¢ (1 —+-r.[)-—u;; 7
.aui/-’-ja.i__ 81{.%/381 ps) (i=1,0e0s12)
dui/3b; dus/das

Impatience, “pure substitution” between goods and between goods

relative the

intermingled that it is really difficult to establish an order of

and savings, prices and interest rate are so
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causality or to predict the effect of changes of individualg’
preferences on the rate of interest. How could we infer from the
above relations that impatience is one of the major forces

determining the rate of interest?
8. The order of causality again

What in the end emerges is that the “causes” the working of
which determine the rate of interest and its movements cannot be
simply reduced to time preference and time productivity. The
existence of positive real rates of interest is not linked to the
mere existence of time preference for consumption goods, as Bohm-
Bawerk argued in his famous "three causes”; it depends in a more
subtle way on the relation between "true” impatience and “"pure”
subsitution and on preferences for consumption and savings. But
as savings are measured in monetary units, the rate of time
preference between consumption and savings depends also on the
absolute level of prices; which means that the rate of interest
cannot be “explained” in terms of forces independent of the price
system and of interest itself.

As can be clearly seen from equations (8”), (9”) and (10”) of p.
46, the rates of time preference between present and future
consumption could change but, if this change produces adequate
movements of relative prices, the rate of interest could not change
in the same proportion or could even change in an opposite
direction . Furthermore, the rate of interest could change not
because people become more or less eager to consume but because
they become more concerned about the holding of wealth. The
pleasure of holding wealth weakens the desire to anticipate
consumption: if the former did not exist, the interest rate would
probably be pushed to very high levels by the desire for immediate

consumption. On the other hand, a low rate of time preference for
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consumption would generate negative real rates of interest if the
desire for wealth were sufficiently strong. In any case, the absence
of the phenomenon of interest would not be linked to the absence
of time preference for consumption, but to the equilibrating action
of the psychological forces pushing towards anticipated
consumption and of those pushing towards the accumulation of
wealth.

More arguments against the ‘traditional results of the theory of
interest may be derived from the fact that time preference is in
reality the result of impatience proper and of “pure substitution“’.
As we have already noted, the rate of interest could exist even if
people were not "impatient”: from equations (8), (9”) and (10°) of
page 49, we clearly see that even if L were zero for all individuals,
the "real” rates of interest could be positive. Viceversa, the rate
of interest could vanish even in a situation in which people were
impatient, if the flows of physical consumption were particularly
abundant during the current period.

Moving to the understanding of the real world, we might then
argue that people of nations characterized by high levels of income
do not necessarily experience low rates of time preference and
therefore low rates of interest. The abundance of present
consumption goods tends to lower ’pure substitution” between

present and future consumption; but because of historical and

sociological factors, the desire to enjoy life in the present more
than in the future could generate a high rate of impatience and,
ceteris paribus, a high rate of interest. Conversely, poor people
or poor nations do not necessarily experience high rates of
interest: if for cultural reasons their degree of foresight, self-
control and regard for posterity is relatively high, their rate of
impatience could be low, pushing the interest rate down. Fisher

himself admitted that: "not only do we find examples of high rates

of preferernce for present over future goods among the prodigally
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rich, but often we find low rates of preference for present over
future goods among the thrifty poor. Examples are especially
frequent among the Scotch, the French peasants and the Jews,
whose propensity to accumulate and to lend money even in the face
of misfortune is well known.”®* The distinction between impatience
proper and "pure substitution” is not useless if we consider that
the forces influencing these two psychological factors may be
different and may change for different reasons.

As far as the effect of technical progress is concerned, we may
note that its impact on the rate of interest is not so certain as it
is usually argued. The opportunity frontier can change, in fact, in
different ways, according to the kind and path of technological
progress. There might be, for example, changes in the productivity
of one or more factors shifting the entire opportunity frontier
outwards: in this case, with the initial endowment, each individual
would be able to produce more of both present and future
consumption goods. But this kind of progress could simply
represent an improvement in the awerage productivity of
investment, that is_a higher future pro&uction for any level of
present production; not necessarily an improvement in the
marginal productivity, that is a higher increase of future
production for any decrease of present pr.oduction. In this case, the
improvement in investment opportunities could produce any kind of
effects on the interest rate: the latter could increase or decrease
according to whether the interaction of technical progress with all
the wvariables of the economic system will lead to higher or lower
equilibrium marginal rates of return. Furthermore, if the
improvement of technology had to influence «¢nly the
transformation of the present production of good B into the future

production of good 4, that is only o,,, the movement of relative

%4 Fisher, I. The Theory of Interest, op. cit. p.376.
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prices could produce any kind of change in the interest rate.

An economic system struck by a sudden catastrophe could not
tend to display higher rates of interest; if the catastrophe involves
a reduction of the stock of wealth as well as a shortage of present
consumption, both the time preference for consumption and the
marginal utility of saving could increase. The total effect on the
rate of interest could be, therefore, not as strong as usually
assumed. '

Finally, among the causes of “stagnation” of economic systems
we must now enumerate not only the strong rate of time preference
for consumption of the population and the poor situation of the
productive opportunities, but also the weak pleasure that people
derive from the holding of wealth or the fear of losing, for
political or other reasons, the accumulated weaith. The latter
elements would tend to raise the rate of interest and therefore to
lower the level of investments. A rather strong concern about the
satisfaction, produced by saving and the certainty of not being
deprived of the accumuleted wealth could, on the contrary,
counteract the effect of a strong preference for immediate
consumption; it might also counteract the effects of the
structurally low rates of return on investment, by contributing to
raise the level of saving and to lower the rate of interest. Again,
the distinction between the time preference for consumption and
the pleasure deriving from wealth is not useless, because the
factors influencing the- former may differ from the factors
influencing the latter.

The existence of a world with many consumption goods, a more
precise analysis of the psychological elements that determine the
inter-temporal decisions of consumption and the thought of wealth
not simply as a proxy- for future consumption but as an
independent "object of desire”, do significantly affect some of the

conclusions of the traditional inter-temporal theory of resource
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allocation. It seems therefore proper to insist that, even within the
structure of the Fisherian-type theories, it is not appropriate to
consider the rate of interest as the simple result of the interaction
of the "two blades of a scissor”, that is of time preference and
time productivity, but as the result of a more complex bundle of

phenomena.

54

References

ALCHIAN, A.A., The Rate of Interest, Fisher’'s Rate of Return
over Costs and Keynes' Internal Rate of Return, “American
Economic Review”, 1955,

ARVIDSSON, G., On the Reasons for a Rate of Interest,
"International Economic Papers”, n.6, 1956.

BALL, R. and DRAKE, P., The Relationship between Aggregate
Consumption and Wealth, “International Economic Review”,
January 1964.

BLISS, C.J., Capital Theory and the Distribution of Income,
North Holland, Amsterdam, 1975. )

BOHM-BAWERK, E., Positive Theorie des Kapitals (1889), English
Translation: Capital and Interest, Vol. 1l, Positive Theory of
Capital, South Holland, Illinois, 1959.

BROWN, H.G., The Marginal Productivity versus the
Impatience Theory of Interest, "Quarterly Journal of
Economics”, August 1913.

CARVER, T.N.,, The Place of Abstinence in the Theory of
Interest, ”Quarterly Journal of Economics”, October 1893.

CLOWER, R. and JOHNSON, B., Income, Wealth and the Theory
of Consumption, in Wolfe, J. N. (ed.) Value, Capital and
Growth. Papers in Honour of Sir John Hicks, Edinburgh
University Press, Edinburgh, 1968.

CONARD, J.W. An Introduction to the Theory of Interest,
University of California Press, Berkeley, 1966.

DEBREU, G., Theory of Value, J.Wiley & Sons, New York 1959.

DEWEY, D., Modern Capital Theory, Columbia University Press,
New York, 1965.

DORNBUSCH, R. and MUSSA, M., Consumption, Real Balances
and the Hoarding Function, “International Economic Review”,

1975.

DOUGHERTY, C., Interest and Profit, Methuen & Co. Ltd, London
1980.




FETTER, F.A., Interest Theories Old and New, “American
Economic Review”, March 1914.

FETTER, F.A. Interest Theory and Price Movements,
" American Economic Review”, 1927.

FISHER, 1., Mathematical Investigations in the Theory of
Value and Prices, (1892) A. M. Kelley, New York, 1965.

FISHER, I., The Rate of Interest, The Macmillan Co., New York ,
1907.

FISHER, I., Professor Fetter on Capital and Income, "Journal
of Political Economy”, July 1907.

FISHER, ., The Impatience Theory of Interest, “American
Economic Review”, September 1913.

FISHER, 1., The Theory of Interest, The Macmillan Co., New
York, 1930; reprinted by A. M. Kelley, New York, 1965.

GEORGESCU-ROEGEN, N., Utility, in International Encyclopedia
of the Social Sciences, Vol. 16, The Macmillan Co. and the Free
Press, New York, 1968.

Von HAIEK, F.A., The Pure Theory of Capital, Macmillan,
London, 1941.

HAHN, F., On Some Problems of Proving the Existence of an
Equilibrium in a Monetary Economy, in Hahn, F. and Brechling
(eds.), The Theory of Interest Rates, St. Martin’s Press, New
York, 1965.

HIRSHLEIFER, J., Investment, Interest and Capital, Prentice-
Hall, Inc., Englewood Cliffs, N.J.,1970.

HOUTHAKKER, H. and TAYLOR, L. Consumer Demand in the
United States, 1929-1970, Cambridge University Press, Cambridge
Mass., 1970.

KING, M.A. and DICKS-MIREAUX, D.L., dsset Holdings and the
Life-Cycle, "The Economic Journal”, June 1982.

KNIGHT, F.H., Professor Fisher’s Interest Theory: a Case in
Point, "Journal of Political -Economy”, 1931.

KNIGHT, F.H., Capital, Time and the Interest Rate, "Economica”,
N.S., 1934.

KOOPMANS, T.C., Stationary Ordinal Utility and Impatience,
“Econometrica”, April 1960.

LEONTIEF, W. Theoretical Notes on Time Preference,
Productivity of Capital, Stagnation and Economic Growth,
"American Economic Review”, March 1948,

LUTZ, F.A. The Theory of Interest, Reidel, Dordrecht, 1967.

MALINVAUD, E. Capital Accumulation and Efficient
Allocation of Resources, "Econometrica”, April 1953.

MIXTER, C.W., 4 Forerunner of Bohm-Bawerk, "Quarterly
Journal of Economics”, 1897.

MIXTER, C.W., Bohm-Bawerk on Rae, "Quarterly Journal of
Economics”, 1902. .

NUTI, D.M., Review of Hirshleifer, Investment, Interest and
Capital, "Journal of Economic Literature”, 1971.

PIGOU, A.C., Economic Progress in a Stable Environment,
“Economica”, 1947.

RAE, J., Statement of Some New Principles on the Subject of
Political Economy, Hilliard Gray, Boston 1834; reprinted by A. M.
Kelley, New York, 1964.

RAE, I., The Sociological Theory of Capital, (edited by Mixter,
C. W. ), The Macmillan Co., New York, 1905.

RAMSEY, F.P., 4 Mathematical Theory of Saving, "The
Economic Journal”, December 1928.

SAMUELSON, P.A., Foundations of Economic dnalysis, Harvard
Economic Press, Cambridge, Mass. 1947.

SAMUELSON, P.A., Irving Fisher and the Theory of Capital, in
Ten Economic Studies in the Tradition of Irving Fisher,
Wiley and Sons, New York 1967.

SANDMO, A., The Rate of Return and Personal Saving, "The
Economic Journal”, June 1981.

SENIOR, N.W. Political Economy, (1836); reprinted by Griffin &
Co., London, 1850.




SIMONS, H., Personal Income Taxzation, The University of
Chicago Press, Chicago, 1938.

SOLOW, R., Capital Theory and the Rate of Return, North-
Holland, Amsterdam 1963.

SPIRO, A., Wealth and the Consumption Function, "Journal of
Political Economy”, 1962.

STEEDMAN, l., Time Preference, the Rate of Interest and
Abstinence from Accumulation, "Australian Economic Papers”,
Dec. 1981.

TINBERGEN, l., Optimum Savings and Utility Maxzimization
over Time, "Econometrica” 1960.

UZAWA, H., Time Preference, the Consumption Function and
Optimum Asset Holdings, in Wolfe, J. N. (ed.) Value, Capital
and Growth. Papers.in Honour of Sir John Hicks, Edinburgh
University Press, Edinburgh, 1968.

WOOD, G.E., Wealth, Saving and the Rate of Interest in the
Long Run, "Bulletin of Economic Research”, University of Hull,
Nov. 1976.




n.

n.

n.

N.

n.
Re

Elenco dei Quaderni pubblicati

| ({ebbraio 1979) MASSIMO DI MATTEO, Alcune considerazioni sui concetti
di lavoro produttivo e improduttivo in Marx

. 2 (marzo 1979) MARIA L.RUIZ, Mercati oligopolistici e scambi internazionali

di manufatti. Alcune ipotesi e un'applicazione all'italia -

3 (maggio 1979) DOMENICO MARIO NUTI, Le contraddizioni delle economie
socialiste: una interpretazione marxista

4 (giugno 1979) ALESSANDRO VERCELLI, Equilibrio e dinamica del sistema
economico-semantica dei linguaggi formalizzati e modello keynesiano

5 (settembre 1979) A. RONCAGLIA - M. TONVERONACHI, Monetaristi e
neokeynesiani: due scuole o una?

6 (dicembre 1979) NERI SALVADORI, Mutamento dei metodi di produzione
e produzione congiunta

7 (gennaio 1980) GIUSEPPE DELLA TORRE, La struttura del sistema finanzia-
rio italiano: considerazioni in margine ad un'indagine sull'evoluzione quanti-
tativa nel dopoguerra (1948-1978)

8 (gennaio 1930) AGOSTINO D'ERCOLE, Ruolo della moneta ed impostazione
antiquantitativa in Marx: una nota

9 (novembre 1980) GIULIO CIFARELLI, The natural rate of unemployment
with rational expectations hypothesis. Some problems of estimation

10 (dicembre 1980) SILYANO VICARELLI, Note su ammortamenti, rimpiazzi
e tasso di crescita '

10 bis (aprile 1981) LIONELLO F. PUNZO, Does the standard system exist?
11 (marzo 1982) SANDRO GRONCHI, A meaningful sufficiept condition for
the uniqueness of the internal rate of return

12 (giugno 1982) FABIO PETRI, Some implications of money creation in a
growing economy

13 (settembre 1982) RUGGERO PALADINI, Da Cournot all'oligopolio: aspetti
dei processi concorrenziali

14 (ottobre 1982) SANDRO GRONCHI, A Generalized internal rate of return
depending on the cost of capital

. 15 (novembre 1982) FABIO PETRI, The Patinkin controversy revisited

16 (dicembre 1982) MARINELLA TERRASI BALESTRIERI, La dinamica della
localizzazione industriale: aspetti teorici e analisi empirica

17 (gennaio 1983) FABIO PETRI, The connection between Say's Jaw and the
theory of the rate of interest in Ricardo

18 (gennaio 1983) GIULIO CIFARELLI, Inflation and output in ltaly: a rational
expectations interpretation

19 (gennaio 1983) MASSIMO DI MATTEO, Monetary conditions in a classical
growth cycle

20 (marzo 1983 M. DI MATTEO - MLl. RUIZ, Effetti dell'interdipendenza
tra paesi produttori di petrolio e paesi industrializzati: un'analisi macrodi-
namica

n.

Ne

ne

=]

n.

n.

21 (marzo 1983), ANTONIO CRISTOFARO, La base imponibile dell'IRPEF:
un‘analisi empirica

22 (gennaio 1984) FLAVIO CASPRINI, L'efficienza del mercato dei cambi.
Analisi teorica e verifica empirica

. 23 (febbraio 1984) PIETRO PUCCINELLI, Imprese e mercato nelle economie

socialiste: due approcci alternativi

24 (febbraio 1984) BRUNO MICONI, Potere prezzi e distribuzione in economie
mercantili caratterizzate da diverse relazioni sociali

25 (aprile 1984) SANDRO GRONCHI, On investment criteria based on the
internal rate of return

26 (maggio 1984 SANDRO GRONCHI, On Karmel's criterion for optimal
truncation

. 27 (giugno 1934) SANDRO GRONCHI, On truncation "theorems"
. 28 (ottobre 1984) LIONELLO F. PUNZO, La matematica di Sraffa
. 29 (dicembre 1984) ANTONELLA STIRATI, Women's work in economic develop-

ment process

30 (gennaio 1985 GIULIO CIFARELLL, The natural rate of unemployment
and rational expectation hypotheses: some empirical tests.

31 (gennaio 1985) SIMONETTA BOTARELLI, Alcuni aspetti della concentrazione
dei redditi nel Comune di Siena -

n.32 (febbraio 1985 FOSCO GIOVANNONI, Alcune considerazioni metodologiche

sulla riforma di un sistema tributario

. 33 (iebbraio 1985) SIMONETTA BOTARELLI, Ineguaglianza dei redditi personali

a livello comunale S

34 (marzo 1985) IAN STEEDMAN, Produced inputs and tax incidence theory
35 (aprile 1935) RICHARD GOODVIN, Prelude to a reconstruction of economic
theory. A critique of Sraifa

36 (aprile 1985 MICHIO MORISHIMA, Classical, neoclassical and Keynesian
in the Leontief world

37 (aprile 1985) SECONDO TARDITI, Analisi delle politiche settorializ prezzi
e redditi nel settore agroalimentare

38 (maggio 1985 PIETRO BOD, Sui punti fissi di applicazioni isotoniche.

. 39 (giugno 1985 STEFANO VANNUCCI, Schemi di gioco simmetrici e stabili

e teoremi di possibilita per scelte collettive.

. 40 (luglio 1985) RICHARD GOODWIN, The use of gradient dynamics in linear

general disequilibrium theory.

. 41 (agosto 1985 M. MORISHIMA and T. SAWA, Expectations and the life

span of the regime.
42 (settembre 1985 ALESSANDRO VERCELLI, Keynes, Schumpeter, Marx
and the structural instability of capitalism.

. 43 (ottobre 1985} ALESSANDRO VERCELLI, Money and production in Schum-

peter and Keynes: two dichotomies . . .
44 (novembre 1985) MARCO LONZI, Aspetti matematicl nella ricerca di

condizioni di unicita per il Tasso Interno di Rendimento.




n

n

n.

45 (dicembre 1985 NIKOLAUS K.A. LAUFER, Theoretical foundations of
a new money supply hypothesis for the FRG.

46 (gennaio 1986) ENRICO ZAGHINI, Una dimostrazione alternativa dell'esi-
stenza di equilibri in un modello di accumulazione pura

47 ({ebbraio 1986) ALESSANDRQ VERCELLI, Structural stability and the
epistemology of change: a critical appraisal

48 (marzo 1986) JOHN HICKS, Rational behaviour: observation or assumption?
49 (aprile 1986) DOMENICO MARIO NUTI, Merger conditions and the measure-
ment of disequilibrium in labour-managed economies

50 (maggio 1986) SUSAN SENIOR NELLO, Un'applicazione della Public Choice
Theory alla questione della riforma della Politica Agricola Comune della
CEE.

51 (maggio 1986) SERENA SORDI, Some notes on the second version of Ka-
lecki's Business Cycle Theory

52 (giugno 1986) PIERANGELO GAREGNANI, The classical theory of wage
and the role of demand schedules in the determination of relative prices
53 (luglio 1986) FRANCO BIRARDI, Crescita, sviluppo ed evoluzione: l'affer-
mazione dei nessi strutturali sistematici e la combinazione di scienza, tecno-
logia ed economia nelle prime industrializzazioni

54 (agosto 1986) M. AMENDOLA - J.L. GAFFARD, Innovation as creation
of technology: a sequential model

55 (settembre 1986) GIULIO CIFARELLI, Exchange rates, market efficiency
and "news". Model specification and econometric identification

56 (settembre 1936) ALESSANDRO VERCELLI, Technological flexibility,
financial fragility and the recent revival of Schumpeterian entrepreneurship
57 (ottobre 1986) FABIO PETRI, The meaning of the Cambridge controversies
on capital theory: an attempt at communication

58 (ottobre 1986) DANIELE CHECCHI, The international coordination of
counter-cyclical policies :
59 (novembre 1986) ALESSANDRO VERCELLI, Probabilistic causality and
economic models: Suppes, Keynes, Granger

60 (dicembre 1936) LIONELLO F. PUNZO, 3. Von Neumann and K. Menger's
mathematical colloquium

61 (dicembre 1986) MICHAEL BACHARACH, Three scenarios for fulfilled
expectations

62 (gennaio 1987) J. ESTEBAN and T. MILLAN, Competitive equilibria and
the core of overlapping generations economies

63 (gennaio 1987) ROBERT W. CLOWER, New directions for keynesian eco-
nomics

64 (febbraio 1987) MARCO P. TUCCI, A simple introduction to flexible func-
tional forms and consumer behaviour theory

65 (marzo 1987) NICOLA DIMITRI, Generalizations of some continuos time
epidemic models

66 (aprile 1987) MASSIMO DI MATTEO, Goodwin and the Evolution of a Ca-
pitalistic Economy: An Afterthought

67 (maggio 1987) MASSIMO DI MATTEO, Early Discussions on Long Waves
68 (giugno 1987) MASSIMO DI "MATTEO, Warranted, Natural, and Actual

Rates of Growth: Reflections of a Perplex )
69 (settembre 1987) LUISA MONTUSCHI, Inward-Looking development and

import substitution in the Argentine Economy 1950-1980
70 (dicembre 1987) GIANCARLO GANDOLFO and PIETRO CARLO PADOAN,

The Mark V version of the Italian continuos time mpdel




