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The microfoundations of a neo-classical macroeconomic model have
generally been derived from a general utility function with consumption
each period and money balances as arguments, This may be illustrated as
follows, Consider an individual wishing to maximize a three period utility
function, subject to a budget constraint for each period and initial endow-
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ments of bonds and money of EY an 7 in real terms. The approach used

heretofore by most macro-monetary theorists, such as pPatinkin [1965] and

Metzler [1951], can therefore be viewed formally as maximizing
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where ?i is the exogenous endowment each period and bonds are assumed to be
one period bonds sold at a discount., Assuming that consumption in each
period and money balances are normal goods and the utility function is well
behaved and concave in consumption each period and money balances, one may
obtain a unique maximum for the implied constrained maximization. Using
these first order conditions as a system of simultaneouslfquation% demand

functions for consumption goods, C, bonds in real terma(]?L and real money

balances,(%),can be obtained. This results in demand functions of the

general form:
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While this approach results in demand functions that satisfy both
a priori conjecture as to the arguments that effect household demands
and fits the empirical data on the determinants of demands, the derivation
from a utility function with money balances as an element has been strenuously
objected to by many. However, without such a construction no demand function
can be obtained for both money balances and bonds.

It is well known by now that this dilemma results from the level of ab-
straction of the neo-classical model. Neither transaction costs nor uncertainty
exist. Accordingly, the money asset '"exists but serves no function," using
the words of Savings [19707]. To remedy the situation research has been done
both on the impact of uncertainty on demand for money as in Tsiang [19697, and
Goldman [19737, and on the impact of transaction costs on money balances by
Baumol [19527, Tobin [19567, Feige and Parkin {19711, Barro and Santomero
(19727, and Santomero [1974A7, Yet, until very recently this work was
always partial analysis of the monetary flow problem due to discrete trans-
action costs versus rate of return trade—offs. Underlying demands and sup-
plies in the real sector were assumed exogenous.1 However, to treat the
problem in a general equilibrium context requires that the impact of cash
management on the real sector be considered. This would involve a total re-
formulation of the basic formulation as contained in equations (1) through

(4) above to allow for the interaction, at the individual maximization level,

of real demands and the costs associated with the transactions resulting from



these real flows. A move was made in this direction by Saving [1971)
and [1972] where the cost of transactions is considered in a model of the
household and firm respectively. However, the very construction of the

. . , 2
transaction cost function, which was of the general form,

(8) T = T(PY,M,v),

1l

where T total transaction costs,

PY = nominal income,
inventory holdings,

o
]

and other variables are as previously defipned, belies the very reason for adding
the complexity of transaction costs into an aggregate model. Using such a
general, non-specified, function leaves the model one step further in ambiguity.
Now money balances exist to minimize tramsaction costs3 but transaction

costs, and particularly their specification, exist but serve no well-defined
function.

To properly incorporate money into the analysis of a macroeconomic model
that considers the minimization of transaction costs as the major cause of the
demand for this asset,it is necessary that particularly careful attention be
given to how such costs are incurred and their true nature. However, to do so
requires the development of optimal micro-unit-behavior models with respect
to frequency of transactions. The present analysis attempts such a construction.
By so doing it will suggest an explicit alternative structure to the neo-
classical paridigm that may be compared and contrasted relative to its
comparative advantage in explaining macroeconomic phenomenon.

The present approach may be outlined as follows. The household is

assumed to maximize a utility function such as

(9) U = u(Cl’ 2’1! C2! R'2)

where C = consumption; £ = labor services.



It will be noted that this specification of U is more general than
(1) above, as labor supply can also be derived. In addition money balances
no longer enter the utility function, but rather will be held to minimize
the cost of transaction. Budget constraints in this formulation would in-
clude (a) endogenously determined income, (b) return on wealth and (c)
returns from cash balance behavior, all of which are net of taxes. Accordingly
the model coqtains an intertemporal element, viz. wealth, an intersectoral
element, viz. wage and profit income as well as taxes, and a money balance
feedback, all directly into the utility maximization approach. The resultant
demand functions and supply of labor function are well defined and contain
generally accepted arguments as well as transaction costs and rates of returns.
Following a similar approach for the firm,a supply function for out-
put can be derived as well as a demand for labor function that complements
the household. Here profit maximization is assumed, rather than utility func-

tion maximization.

Government activity can be viewed as setting rates of return on mone-
tary assets, demanding goods and levying taxes.

Once combined into a general equilibrium system, comparative static
analysis can be conducted to determine the impact on equilibrium output, em-—
ployment, and real balances of various disturbances. Here the analysis cen-
ters upon the appropriate view of the adjustment to a new comparative statie
equilibrium following some fairly traditional exogenous disturbances. Also
disturbances previously left untreated in other general equilibrium models,
variations in transactions costs on equilibrium, will be considered.

In all, the analysis derives what may be viewed as an alternative
specification of the microfoundations of the now well accepted four market
model that allows for similar reduced form specifications, in the limit,

but very different interpretations.



1. Household Sector

The household is viewed as maximizing a utility function over time

of the general form,
o0
-8t
(I.1) vV = j U(C¢,4g)e  dt,
0

where Ce = consumption at period ¢,
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labor services at period t,

discount rate.

In discrete time a two period maximization of (I.1) above is equiva-

lent to a maximization of a time separable utility function in the form,

(1.2) U = U(CesL¢,Ceq158e41) 4
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where t and t+1 refer to two successive discrete periods and %E = %g e dt
t+1 t+l
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As has been shown elsewhere, Santomero [1974B7, for a given initial
wealth an intertemporal utility function as in (I.2) results in the following

conditions at the point of maximization,

U _ U
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and the marginal rate of substitution at any time, €,
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Equating the time rate of discount with the borrowing rate, Iy, as in
Hirshleifer [1958] and Fisher [1937), the quantities that achieve a maximum

for equation (I.2) satisfy the two period budget constraints,
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where w, = initial wealth holdings of interest bearing
assets,
wt = wealth holdings after income and consumption
decisions for period t.

* = optimal values from a maximization of (I.2).

and all bonds are bought at discount for the price{‘?i%FHT‘J. From (1.4),
b

therefore, it can be seen that selecting optimal values of the time
dimensioned discrete period utility function (I.2) defines an optimal saving
quantity during period one, equal to (wt—wo), or equivalently for a given

we the optimization of the discrete time utility function (I.2) is equivalent
to optimizing a oné period objective function in Ces Lt and w; conditioned

upon w_, viz,
(1.5) U =28(Ces Lty 05 wy),

where 84 indicates the increased utility obtained from period t income in

4

period t+l, i.e., consuming in excess of income in period t+l.' Tt should be



stressed here that wealth balances in and of themselves are not assumed to

yield any return to the individual utility maximizer but rather enter the
objective function due to the utility yield obtainable from next period con-
sumption of these balances. A utility or objective function of the form of
(I.5),used elsewhere with no explicit derivation by Dutton and Gramm [1973],
allows a multi-period maximization process to be contained in a less cumber-
some one period funectional form.

Accordingly it will be assumed that the representative household wishes
to maximize an objective function as represented in (I.5) throughout this analy-
gis. What remains is to define the constraints to the maximization of this
equation. The view of the world to be captured in the model is one where
transaction costs exist for all intersectoral transfers. These costs are
modeled as purely time consuming, although fixed dollar transfer costs are
possible in the present formulation. The household, then, in attempting to
maximize its welfare function, takes cognizance not only of prices paid for
consumption and labor services but also the implied time cost of securing
them, and the positive or mnegative returns they yield while they are held.
Let us now consider the prices, transaction costs and returns of each argu-
ment of the utility function.

Turning to labor, labor services are used to (a) produce output by
engaging in market oriented activities at a wage rate of %, denominated in
real dollars per time interval, and (b) to make transactions between money
balances and commodities,

_ h
(1.6) 4=t 445,
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where | = transactions activity,

p = production activity,
4 = labor services over the period T, in pure number units.5
The cost of trénsacting between monéy balances and goods 1is assumed

to be a fixed cost, B, denominated in units of time per goods purxchase.
Within each payment period, Tfsthe household may select, endogenously, the
frequency of such purchase trips based upon B and the total value of consump-
tion, ¢, Given C, the problem reduces to the simple Baumol-Tobin scenario
of cash management, now between goods and money, rather than between money
and a short term asset. In any case, the individual, within the maximization
process,selects the number of such trips per income period, denoted by n, which

in turn defines a flow of labor input to transactions activity defined as,

(1.7) 44 = Bn,

for a given value of T, the payment period.

At the same time the individual is selecting its labor market supply,
for which he receives a wage rate of %. Payment to wage earners are assumed
to take place after they are accrued, and, as discussed below, at an interwval
set endogenously by the firm. Accordingly for the first payment period the
household must either forego consumption at an imputed cost of § per year or
run down its real wealth balances at an opportunity cost of ry per year. In
a perfect capital market these two rates are equal; while in an imperfect mar-
ket setting some divergence between these rates may occur (see Hirshleifer (1958)).
In the present analysis it will be assumed that the representative household
possesses positive wealth balances upon which to draw; therefore, the

opportunity cost of non-payment iy T+ The gross cost’ of deferred payment, de-



fined as the forgone interest payments from these wealth balances, may be written

as %&PrbT. Eventually, the household receiveg a2 lump sum monetary payzent,’ at

intervals of T days, equal to %-2 , but perceives this income as equal to

g zp(l-rbT)'dollars due to the cost associated with its deferred receipt.

At the beginning of the first work period, the household is viewed

W
~s withdrawing P %p dollars and distributing this quantity optimally between

saving and consumption, according to the result of its intertemporal first

order conditions. Funds allocated to consumption over the period would,

in turn, be distributed into commodity inventories and money balances, just

as if the funds had resulted from wage income recelpts.

received from wage earnings the individual also

in addition to income

has two other sources of revenue, viz. equity yields and returns on bond

holdings. Over the period the household is viewed as receiving a continuocus

flow of profit income at rate, T, where T is defined as the proportionate

y holdings of the existing

share of total firm profits accruing from its equit

capital stock, assumed constant in the short run.8 In addition, income is re-

ceived in terms of interest returns on liquid wealth agsumed to be in the form

of bond holdings, at a rate Tp. Finally taxes are purely per capita levies

per unit of time to finance goveynment activities.

Over a payment period of given gize, therefore, total household in-

for the payment period T, may be written as,

come, denoted by Xp or in flow units Yy

(1.8) Xy = YT =9 b - %yt T+ brpT - T

where b = real bond holdings entering the period.

This may be simplified and written in rate of flow terms as,
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(1.8') Y

h 9

= H2p
PT + w1,

T
(l—rb) + brb

From this perceived income and real wealth balances with which the
individual enters the period, the household determines endogenously the
quantity of funds to be used for consumption éxpenditure during the current
period through maximization of the objective function contained in equation
(I.5) and subject to (I.8 ). For simplicity assume that the decision period
for the single period maximization implied above is coincident with the
payment period, T.lo For any consumption quantity, however, the individual
must take cognizance of the implied cost of purchase and management of the
goods to be consumed over the period. Due to the costs involved in the
purchase of consumption goods and the (negative) return on these goods
in the form of real depreciation, the household must simultaneously derive
from behavior a pattern for transactions associated with the derived optimum
consumption that results from this maximization. This problem can be viewed
as an inventory maximization problem of optimal behavior of funds destined
to be consumed. The control variable from the households point of view is
the frequency of transfer between money and comm.odities.ll Frequent
trips result in low inventories but high transaction costs, which as
indicated above, are modeled as time costs of transfers. Less frequent
transfers reduce the time transaction costs but leave relatively higher
inventory balances at an assumed inferior rate of return relative to money.
The optimal frequency of expenditure trip would so weigh these costs so that
these two offsetting costs were equalized on the margin.

For any frequency of commodity shopping trips the procedure may he
viewed formally as follows. Assuming a uniform consumption stream throughout

the period, T, average working balance,lﬁ, defined as the average amount of
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money and commodity assets held by the household in anticipation of consump-

tion, then becomes,

CcT

(1.9) 5=.I‘—'I+E=_2'_s
where M = money balances,
G = commodity balances,

bars equal average balances.
Over the period the household engages in commodity purchase trips of total
number n per T. Tobin [1956] has shown in a similar context that an optimal
solution involves equally spaced trips, each of which concludes with commodity
inventories of G = %. Therefore average inventories of commodities held by

the household can be written as,

- C
(L.10) G = o

From (9) and (10) average money balances can be written as,

- 1., C
(I.11) M= (1 -3) 5 -

The determination of the household's average money balances, therefore,
is dependent upon the optimal value of n. The frequency of trips itself,
however, is endogenously determined and dependent upon the rate of return
yielded by these two short term intra-payments—period assets, G and M.
Elsewhere, Santomero [1974A], it has been shown that the appropriate ex ante
rate of return on commodity inventories is the sum of the expected rate

. . . DP.e e , .
of change in commodity prices, (f_) = 1~ and the negative real depreciation
_ e e 12
rate, A, so that rg = 7°=x < 0 iff]m I<|l[. The rate of return on money

balances, denoted as L is more difficult. It has been generally

assumed that this rate is institutionally set at zero, e.g., see Tobin{1969],
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however, recent evidence, e.g., see Barro and Santomero [1972], O'Brien
[1972], indicates that this rate is indeed positive, and may fluctuate with
Ty In any case it will be assumed here to be variable and generally greater
than zero.

Combining the rate of flow of profits (losses) from the optimal

management of a given consumption allotment, dencted as &, where,

(1.12) 2 =Mr_ +Gr_,
m g

to the total perceived household income obtained in equation (I.8') yields,

in rate of flow units,

- Wip 4 - c_. _L ., _
(1.13) YH =TT (1 rbT)+ brb tm-T+5r o (rm rg).

This equation sums the flow of income from all sources, viz. labor services

offered in the production sector, g:%E-(l—rbT), returns to wealth, br_ + m,

b

C
returns from cash management,-% ™ (rm—rg), and taxes, -1. It

Tm
will be noted that this income flow, YH’ is jointly determined by %,
through &p,and C. Also, given entering wealth balances, all in the form of
bond holdings and non-negoitable equity ownership,13 the determination of w
is achieved. All interperiod wealth balances are in the form of bonds and
equity ownership rather than money balances in this analysis because money
serves only to minimize transaction costs rather than because of some
utility yield.l4 At the end of each payments period the household's
desired money balances are exhausted and net savings from one period to the
next are carried in higher yielding assets.15

In sum, then, the household is viewed as, at the beginning of time t,

selecting % and C which in turn defines net saving for the payment period, T.
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Given the initial values of wealth this determines the quantity of funds,
denominated in real terms to be held to next period, the third argument

in the objective function,

T -G,

(1.14) O = w, + Yh

where , is the real value of wealth from the last period, which may be

written as,

b
where-%— = net present value of the society's fixed equity holdings,
b
b0 = maturity value of bonds sold at discount in the prior

period.
Formally, the entire problem faced by the individual can be viewed as the

maximization of (I.5) above, for a period of lemngth T,

subject to,
=1 +
lt Qp Bn,

and,

e 4+ LW o+ Er - e (rp o)l
w_ = bo + rb + Pﬂp(l rbT) + T[brb tro-T 2 rm 2n <rm rg)] c-

The control variables of the system are %p, n, and C. Assuming the utility
function is well behaved and can be treated as a continuous variate the
first order conditions can be obtained. Neglecting time subscripts, these

become,



dg - dg tmT  (tp 1) T 14
(I.164) »C bw[l >t~ ]-o

dg , g W
1.16B —=+ = = . _
( ) >4 dw [P (1 rbT)] =0

(1.16C) :fa + %i [E%Z(rm-rg) T} =0

The first of these indicates thé optimum point of consuﬁption.
Notice that the condition implied by (1.16A) is that the increase in utility
yielded by an additional unit of consumption within this period be equal to
the net cost of the item, here pictured as the net reduction from wealth held
for the next period. Under the assumptions used thus far, viz. n > 1 and

Tm ~ rg this implies,

)
EC Em
Em?. (rmdrg) T

at the point of optimization, due to [1— o+ 5
n

;

i< 1. Accordingly,
on the margin, the household is viewed as consuming more than the traditional
neo-classical results would have indicated due to the positive net return from
cash management,

on the other hand, the labor supply partial results indicate that
the household works less than traditicnal theory would suggest, due to the dis-
counting of future payments of labor income, viz. (1 - rpT) < 1.

Solving the third partial equilibrium condition for the optimal fre-

quency of transfers from money to commodities yields,

(1.17)

o)
5‘% clry 1) T

2857
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Reverting to rate of flow terms for the consumption variable, %'= c, and
substituting from (I.16B), this may be written as,
S o) |4
(I.17')n =T "—W—"'—'&——— -
28§(l—rbT)

This result supports previous work by Barro and Santomero [1974] indicating
the determinants of the shopping frequency. Here n is strictly proportional
to T and depends directly upon both the volume of consumption and the rela-
tive interest rates, and inversely upon the time cost of transactions. This
last result was also brought out by Karni [1974].

The first order conditions so derived may also be looked at simul-
taneously as a system of equations that jointly determine %p, n, and C. Given
the three coantrol variable's simultaneous solutions the general functional
forms for &, C,'ﬁ, and b can also be derived, and form the basis of the
household's input into a complete general equilibrium model. Evaluation of
such a system, however, involves a great deal of difficulty as second order
effects offsetting direct effects often prohibit explicit sign determination.

For example consider the case of a rise in the rate of return on
commodities, rg.16 Evaluation of the impact on consumption of such a distur-
bance results in ambiguity. Further analysis, however, suggests that what is
involved are essentially second order effects. A rise in rg results in a net
increase in the flow of goods that can be obtained for a given consumption
allotment. As shown elsewhere, Barro and Santomero [1974], this is viewed
by the household unit as a reduction in the price of the good to the indivi-
dual. Accordingly consumption of goods for the current period rises. How-
ever, at the same time, the rise in rg decreases the frequency of commodity
transactions, resulting in higher commodity inventories at the expense of

money balances. The portfolio shift therefore somewhat offsets the direct
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income effect. To obtain a clear sign on the impact of this shift on
consumption demand one must assume that the second order effect of smaller

cash management profits due to higher commodity inventories is more than

dominated by the income effect on current period consumptiomn.

Assuming the second order effects are small, i.e., assuming trans-
action frequency effects do not swamp real effects,will allow the explicit,
determination of signs in our demand functions. This assumption is equiva-

lent to evaluating C and %p functions at dn = 0,

. . . . .17
Using this approxlimation one can obtain P
4 W + + o+ _ %
(1-18) c” = C(f: B-J Ims I'g, I, m, T, Ty b )s
7 ? ?
s T s S
(I' 19) £P = LP(F: B’ rl'[l’ rgs T! ™, T, r‘b’ b)-

In equation (I.18) the arguments of household consumption are indicated. As

in the traditional neo-classical model consumption responds positively to in-

creases in real wages, H, and increases in real wealth, here indicated by b,
a P
and ;b. Further; consumption responds to transaction costs and rates of

return in this formulation. An increase in the time cost of commodity pur-

chaes, B, is perceived by the household as a net decrease in the real goods

return from a given labor flow. Accordingly,it may be viewed as a reduction

in real wages due to a perceived increase in the real cost of securing a given con-
sumption flow during the period T. Consumption therefore declines. The rates

of return on interim balances of money and commodity inventories may be viewed
similarly, Here a given income allotment purchases more commodities, ag if

the price level of goods this period had fallen. The household, therefore,
increases its consumption with a rise in these rates, rpy, and rg. The profit

and tax terms, ™ and T respectively enter the demand function through the

budget constraint on present consumption. Due to the normality of consump-

tion this quantity increases with © and decreases with 7. The bond rate of
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of return enters the consumption function in three ways. An increase in L
causes (a) the present value of the future stream of profit to'fall, {(b) the
return during period T on existing honds held by the household to rise (as-
suming variable rate bonds), and (c) a reduced present value of the future
payment from the firm to the household for production labor. The total im-
pact is assumed to be a reduction in consumption. Finally consider the
impact of an alteration in T, the payment period. 1In considering this
disturbance, however, care should be taken to isolate merely the changes in
the flow behavior due to an alteration in T, and not the effect of increasing
the time span of the utility maximization. That is, what is of interest
here is what is the impact of an increase in T given all underlying flow
transaction rates and profit, interest, and tax flows remain constant. So
considered, the impact upon consumption is clearly negative as the household
views the longer payment period as a reduction in the net present value of
wage inéome, the latter being discounted over time at the rate rb.
Turning to the labor supply function, eﬁuation (I.19) leads to an
analogous view of the representative household. Labor supply for production
increases with~% > and decreases with wealth and endowment flow changes, m,
T, bs This latter effect is consistent with the recent and growing li-
terature on the wealth impact on labor supply discussed in Phelps [1972] and
Santomero [1974Bl. Further, the cost of transacting enters here, as in Barro
and Santomerc [1974] as the increased cost of purchasing goods is viewed by
the household as a reduction in the real wage paid for market labor. Omn
the other hand increases in the rates of return earned by interim balances
causes higher labor supply at a given real wage. Finally the impact of T
on the system, following Cd above, decreases the present value of wages

and reduces labor supply.
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Given the supply of labor at any real wage rate, %, and the
demand for consumption over the period, one may now turn to money demand.
As indicated above, equation (I.11), money balances are a direction function
of n, the frequency of transfers between money and commodities, and con-
sumption over the period. Money demand therefore is modeled completely as
a transactions demand with transfers only between money and commodities,
rather than the traditional Baumol-Tobin transfers between money and bonds
within the payments period. Accordingly substitution from (I.17') and

(I.18) yields the general money demand functien,

1
W 3
d (- 21—
(1.20) I b i RS
T 2(rm—rg) T
or in general terms,
; -+ - o+ + _ T o+
(1.21) w oG, s xp T, T T Ty T D)

The impact of real wages is left ambiguous because of two offsetting effects.
Directly an increase in real wages increases the cost of transfer from money
to commodities, resulting in a decrease in the frequency of transfer, and
average money balances. On the other hand, increases in-% increase total
consumption, and hence the transactions demand for money. The relative size
of C may result in non-obvious results with respect to this partial
derivative and it is accordingly left dndeterminant. The sign of B,

however, will be assumed determinant. Here an increase in the transfer
costs has a direct positive effect on money balances due to the rise in the

cost of transactions between money and commodities. This is offset by the

household's perceived increase in the real price of commodities due to an
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increase in transfer costs. On net it would appear appropriate to assume
that the portfolio shift would dominate the change in consumption brought
about by a rise in transaction costs between two assets. The return on
money balances has an unambiguous sign as increasing mm leads to higher money
holding for a given Cd, as well as the second order effect of the increase
in Cd itself. The return on rg is not unambiguous. However, using the
same rationale as in the sign of 8 it will be taken to be negative. The
impact of T, the frequency of payment, will be quite strongly positive in the
model as, for a given consumption flow, more is initially placed into the
medium of exchange. The signs of m, 1, b, however, while determinant in
the system are solely the result of wealth on consumption. Finally the
rise in Tys the bond market interest rate, is ambiguous. Here wealth
balances fall as Ty increases suggesting a decrease in Cd. At the same
time, however, an increase in r, causes the perceived real cost of transfers
between money and goods to fall, resulting in higher money balances. For
the present purposes the former will be assumed to dominate, with no
explicit justification given.

From Cd and 2° one can also analyse the behavior of the bond market
demand function of the model. From the definition of wealth and the house-

hold budget constraint one may write this in general form as,

d+++ + - + +

W — —
(I.22) b = b(_i;, Bs rm: rg’ T, n, T, rb’ b),
where the partial derivative signs follow directly from the assumption of
normality and separability in our ytility function.
This, therefore, defines the household's demand functions in three

markets, and its labor supply. Schematically the procedure outlined may be
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characterized as in Figure 1, The household simultaneously determines
FER Cd, and n, which accordingly determines Yh. At the same time by the
household's budget constraint pd is defined. Finally the breakdown between

n? and G follows directly from the households choice of cd and n,



Figure 1

21
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II. The Firm Sector
The firm sector is the production side of the economy, viewed
as producing a homogeneous real commodity, ys, using both capital, as-
sumed fixed and labor inputs, lo' The objective of management is to maximize
the value of the firm, which is consistent with the maximization of profit, given
that households value firms as equal to the present value of their discounted
profit flows. Tt has two control variables to accomplish this objective, viz.
(a) the total quantity of labor employed and (b) the frequency of payment to
labor for services rendered,
In production for a fixed real capitai the appregaie procuction func-—

tion may be written as

(II.1) y° = f(4,)
with &o used to produce output, and
f'(40) >0,
1]
f (f'o) < Os

all evaluated for a given T.'18 For all labor services employed, the
homogeneous labor is paid a single real wage E, determined by equilib-
rium in the labor market. These wages are paid periodically at a
frequency determined by the firm after consideration of the implicit
cost associated with deferment in terms of higher wage rates as dis-
cussed above. 1In any case, wages are not paid continuously due to non-
zero transaction costs associated with payment. Here the cost
associated with payment to labor will be modelled as a time cost
necessitating the employment of transactions workers, lf

r

man hours necessary to process payments. Transaction costs acecrue for

equal to the

. f
both output workers, 20, and transaction workers themselves, RP.

Assuming that the payment technology can be viewed as a linear function

of total employment, one may write this transaction cost function as
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f £
(I11.2) e = Yo * V(8 + zp),
or
f 'YQ + 'Y]_/GO
I1.2" e =
( ) r (l"Y]_) ’

where vy, = fixed cost per payment period,

¥y = the marginal cost of an additional worker (Yl <1),

all denominated in man hours per transaction period for wage payments,

Total labor employed by the production sector through the labor

market, therefore may be written as the sum of output and transaction

labor,

(I1.3) L

L
be]

+ 2.

= Fh

By substitution from (I1.2) we obtain,

Y1
Yo
L. =14 1+ k.

where the second term in the brackets of (IT.4) represents the additional

(or marginal) labor employment due to the (non-zero) cost of paying a

production worker staff, lo, and the last term indicates the minimum fixed

1
cost of the funds transfer. This may also be written in rare of flow

terms, for any value of T, as

(I1.4%) Lp [1 + ]+ Yo .
1-y1 (l'Yl)T
The firm is assumed to act as a perfect competitor in the goods

and labor market. Initially funds flow into the firm as a result of

sales of production using labor services. No inventories are held.
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At some future endogenous date payments are made to labor. 1In the
interim, however, the firm keeps these funds in money balances,
receiving the short term rate of interest, rm, on these balances.20
At the same time the households, however, are undergoing positive
costs due to this delay in the form of foregone consumption or fore—
gone interest, at a rate of Ty The explicit wage rate, therefore,
nust consider the delay involved in payment given a perfectly com—
petitive factor market. Essentially the firm must increase the wage
rate paid employees as a result of the lag between services and payment
so that it maintains the competitive real wage as viewed by the labor
suppliers. The household would be indifferent between sets of-% and
T if and only if its utility levels as seen in the maximization
contained in section I above were unaffected. This, however, could
only be the case if the firm were compensated at the rate ry for its
deferred payment. This rate reflects the cost to the household of
deferred payment, as seen in equation (I.8), due to the loss of
interest return on net savings. This rate would completely exhaust
the cost of deferred payment, as all intraperiod cash and inventory
mAanagement were shown te be independent of T (see equation T1.17).

The problem of setting the payment period, therefore, involves
balancing the rate at which the nominal wage rate varies with T, i.e.,
Tys with both the return earned from interim balances held by the firm,

f
i.e., ro» and the fixed cost of wage payment, i.e., QP.

An optimum
would be achieved where the differential in return just balanced the
costs of making payments to lagor.

Summing the options of the firm, one may view the producing

sector as determining labor for any T so as to maximize profit from

output production and setting the payment frequency, T, so as to
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maximize prefit from cash management. The former involves a marginal
product, marginal wage tradeoff while the latter involves fixed costs
versus rates of return. Formally, the problem of the firm becomes the
maximization of its rate of flow of profits by selecting both total
employment and the frequency of payment simultaneously. This is
equivalent to the maximization of the profit function in rate of flow

terms, which may be written as,

£
3 Vs We Zp Tl
(II.5) T, T = T - B e

where the real wage varies with T according to the functional form,

W = M rpT
(11.6) ®. = Fi)e
T=0 ,

and production in flow terms follows the form,

Yo _ s z
(I1.7) mEz = g(—;

with g' > 0,

gll < O.

Substituting from equations (I1.4), (II1.6) and (I1.7) into (II.5) and

approximating the continuous flows, this may be written as,21

(I1.8) ﬂ(%R,T) = g(
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Assuming that this can be treated as a continuous variate and a wunique

maximization obtains, the first order conditions become,

(II.9A) g'(l-yl) - (g-i_) !:1 + zl(rb-rm)TJl =0
T=

g
(II.9B) T = [ —
,—2-(

The first of these conditions indicate the optimal quantity of labor
employment as seen by the firm. Here it is demonstrated, as in Barro
and Santomerc [1973], that the usual point of maximization is somewhat
altered by the existence of a non-zero payments cost. Employment of
one unit of labor results in only (1—y1) units of output producing
labor. 1Its product must equal not only the wage rate at T = 0 but
also the difference in interim returns over the period T. According-

ly g' > (g\ } at the point of maximization, due to the fact that
T=20
(rb-rm) > 0.

Equation (II.9B) on the other hand indicates the length of the
discounting period. Here it is demonstrated that the payments period
will vary directly with the marginal product lost from production
(g'Yo), and inversely with the volume of payments and the net cost of

, Wl.2
delaying, GF' }TE , and (rb—rm), respectively.
T=0
The last of these proves crucial, for if (rbwrm)_f 0 the pay-

ment to wage earners could be delayed indefinitely; from (II.9B) T would
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equal infinity. This is as should be expected. If the firm could more
than compensate the household for delay in payment it would be optimal
to indefinitely suspend payments, thereby profitably investing the
funds withheld. However, this problem does not arise in this formu-
lation as the condition necessary for the existence of a bond market,
i.e., Ty > L preclude such a situation.

The first order conditions contained in equations (II.9) may
also be looked upon as a system of simultaneous equations determining
the firms demand for labor services over any period. 1In this connection
one may examine the impact of variations in the exogenous variablesg of
the system on the firms output supply and labor demand for both output
production and transaction services. Assuming that variations in trans—
actions frequencies does not offset direct effects of such exogenous
shifts the flow demand function for labor for output production becomes

R — - W =
= "o (YO, Yi> P> rb,r)-
T

(I1.10) .EQ
T
The assumption necessary to obtain equation (IT.10) is weaker than the
evaluation around a transactions frequency, i.e. dT = 0, used above,
but is qualitatively equivalent. Essentially, in the model, alterations
in cash management costs, either rates of return or transaction time
costs, will effect both the underlying labor cost associated with any
output level (labor quantity) and effect the optimum frequency of
transactions. What is necessary to obtain (II.10) is that the latter

not completely offset the former. For example consider the effect of

an increase in transaction costs, either Yo or Yl' Such an increase
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will raise the cost of the existing labor quantity as payments to labor
enter the total cost of labor services as perceived by the firm. This
increased cost will lead the firm to reduce the quantity of labor
demanded. At the same time when an increase in tramsaction costs oeccurs
the firm also reduces the payment frequency itself, in an effort to
maintain optimal profit levels resulting from cash management. This
alteration in the payment frequency will somewhat offset the cost
increase associated with a-shift in Yo or Yl' It is assumed, however,
that such a transaction shift does not totally offset such an increase
s0 that the real cost of labor services rises tg the firm, causing it to
reduce its desired quantity as evidenced by the negative partial deriva—
tives in equation (II.10). A similar argument could be presented for
the rates of return, rb and rm. For the first of these, increases in
the cost of delayed payment will increase labor cost for any T and
alter T itself, Following the analysis above this will lead to a
decrease in desired labor for the firm. Concerning L higher returns
on interim balances lead to lower perceived cost, at any-g, and less
frequent payments to labor. The former dominates the latter in the
partial derivative given in equation (1I1.10).

Using the results obtained for the impact of the exogenous
variables upon T one may also obtain a labor demand function for
transaction labor. This follows from the form of Rg given by

equation (II.2"),

f
(11.12) oo Tyt b
T (1_-Y1)T 1]
22

written here in flow terms. From equation (II.9B), however, T may
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be written as

+’: 0, -, 4, =0 23
W
(I1.13) T = 1| (s 1ps 1ps T, B

di =0 dg =0
0 o}

By substitution, equation (II.12) can be written as,

(I1.14) 2§ 2§| + + - o+ "3
T = :_['_{ (Yoy Yls rba rms -I? )-
de =0 di =0
o] o]

It should be noted that the signs indicating partial derivative of
this equation differ significantly from those contained in equation
(I1.10). This results from the fact that the firm is faced, here,
directly with the increased costs, and will, in general, not tetally
offset variations in payment costs by variations in payment frequency.
Therefore increases in Y, while increasing the cost of labor to the
firm and resulting in less frequent transfers to labor, still increases
the firms demand for transaction labor. Also increases in Yis while
leaving the payment frequency uneffected so alters the labor input cost
of payment as to require additional labor services for transactions
purposes,

Relaxation of the constraint on equation (II.14) relative to
the evaluation of a transaction labor function around fixed labor

employment would result in

+ + -+

M=

m

f f
(11.15) .EE = RP (Yo, Y1» Tpe Tpo
T T
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Contained in the partial derivatives of equation (II.15) is the assumption
that variations in real flows, contained in equation (I1.10) do not alter
total output sufficiently to offset the direct substitution associated
with payment frequency changes and their impact upon 2??4 Therefore the

first four partials follow the assumed dominant effect. The one exception

f

to this dominance assumption is the impact of'g on QF . An increase in

% will increase the cost of production workers. Tﬂ?;-would be expected
to reduce total labor employment, decreasing total transaction labor
required.

Summing the two functional relationships for labor demand and

assuming li << Ro for any T a total demand for labor function is obtained,

in flow terms,

(I1.16)

On net the firm is viewed as perceiving Yo’ Yl and rb as net increases
. W .
in the real wage, L and therefore it reduces total demand. The return

on money balances, however, reduces total cost and increases demand

at a given % 25

Further, given the single factor short run production function

in equation (II.1) and the functional form for 20 in equation (II.10),

total output supply can be written as, in flow terms,

- - - - %

-Y— = 5 = S H
(I1.17) T = 2 z8(y,» Y0P Ty Tyl
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Given the firm's total demand for labor, determined by
production labor demand and transaction labor demand, and the
firm's real supply of output, the behavior of the firm's money
balances can be determined. As indicated above, the firm is view-
ed as selling output at a continual rate through time, given by zS
above. For a period of time, endogenously determined, the total
revenue, net of continuously distributed profits, accumulates in
the form of money balances. After a period of length T these funds
are distributed to the labor sector. Assuming a continuous flow of
sales and production?6 then, mean money balances will average
one~half the labor distribution over period T,

]
M=3-=2T
(11.18) M= 5

This may be written in functional form as,

+ - - +

- f
(I1.19) M=M (YO’ Yls rb: rm’

u
P
The signs of the partial derivatives of equation (II.19) follows
directly from equations (II.13), and (IX.17). An increase in the
fixed cost of payment results in less frequent distributions to the
labor sector and higher money balances at the firm. This is some-
What mitigated by the "income effect" as discussed above where
higher transaction costs reduce the real demand for labor for
production. The next variable considered, Yl’ has a non~obvious
result. Here an increase in Yl’ the per unit labor cost of making

payment, reduces money balances, whereas the fixed cost of transfer,
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Yo’ increases them. This results from the fact that Yl’ does not
directly enter the determination of T, but rather enters indirectly
through the marginal product of labor at T*_ Accordingly, an
increase in Yl’ reduces the optimum labor demand at any-g, resulting
in a lower level of total disbursements and a reduction in average
money balances. With regard to rates of return, movements in the
interest differential, (rb—rm), effect payment frequency and firm
output, through labor demand. Finally movements in % effect Mf
primarily through the volume of gross transactions so that increases
in the real wage decreases average money balances,

This, therefore, defines the firm sector's behavior. It
offers output, y® in the commodity market, demands labor in the labor
market for output, 20 and transaétions, 2?, and holds money balances
on average, Mﬁ. If these functional forms are representative of the
firm sectors behavior then the above analysis for the individual firm

may be viewed as representative of the behavior of all firms.



33

I1T1. The Government Sector

The government will be treated in the model following the lines of
Christ [1967, 1973].271t will be assumed throughout that the government
operations are subject to the same type of budget constraints facing the
firm and household. Specifically the government expenditure plus interest
payments must equal its tax revenue and new debt issue, TFor simplicity it
will be assumed that the government has complete control over banking fa-
cilities and accordingly issues money balances, and pays interest on these
balances at the rate Ime Further, govermment debt, b, is issued with vari-
able coupons and their wealth effects is assumed fully discounted as in
Patinkin [1965] and Grossman [1967]. The above conditions are fully satis-

fied by a budget comstraint of the form, in flow terms,

(T11.1) g4 + bry + M5 = 1 + fm + Ab
for any discrete period, T.

The behavioral assumptions covering this sector will be quire
minimal . It will be assumed that the government sets government expenditure
and income exogenously and changes in money stock and bonds outstanding are,
as well, exogenous to the system. It should be noted, however, that monetary
and fiscal policy flows directly from the budget constraint, and must at all

times satisfy it. This point has been made well by Christ [1967] and Branson

(19747,
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IV. The Properties of the General Equilibrium Model

Having derived the demand and supply functions of the representative
agents of each sector under the regime of positive transaction costs one may
combine these functional forms, through aggregation over economic agents of
each sector, to obtain market equilibrium conditions. The result will be
a complete general equilibrium model of the economy based upon assumed house-
hold and firm behavior quite different than neo-classical theory alleges.
The reduced form equilibrium loci, however, will look quite similar, as
will be discussed below.

To derive aggregate demand and supply functions it is necessary to sum
over all individual units of the household and firm sectors to obtain aggre-
gate functional forms. These are, then, added to government demand and
the exogenous supply quantities to obtain market equilibrium conditions,
This aggregation procedure is subject to one additional constraint , how-
ever. 1In the aggregate all existing stocks must be held, so that wealth
summations must equal existing stocks. This proves to be of considerable
importance. In addition, care must be taken to assure consistent units.
Accordingly, the labor and commodity markets are expressed in flow units,
while the market for financial assets remains a stock equilibrium.z8

Viewing the financial market as stock-equilibrium determined needs
further elaboration. The bond market lends no difficulties as bonds are
held only for inter-temporal transfers and the stock of wealth to be
held in bonds is ap explicit control variable of the model. Money balances,
however, are analytically more difficult. To obtain the individuals' and

firms' money demand function average money holding of the representative
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unit were obtained. Each individual units' actual money balances, however
move in a predetermined "saw-tooth" fashion from an endogenously determined
positive value associated with consumption to zero. Average money holdings,
then, are not equivalent to the stock demand for bonds above. Rather it is
necessary to assume some distribution of households, paid at different points
in time, but not necessarily at different intervals. Each nicro units'!
cash balances vary through its payment period but in the aggregate the de-
mand for money function is implied by the representative units' average
demand function.

The resultant equilibrium conditions from the model, then, become,

A) The Labor Market,

n d m 8

Iv.

VD By =1 b (o,
j=1"T i=1 T

B) The Commodity Market,

(IV.2) m d n
r St +gtez 2%,
i=1"T j=14

C) The Money Market,

(Iv.3)

I B

n

h M
HOREEI'SOTE X
i=1 ji=

D) The Bond Market,

(IV.4)
89¢.) = b8,
1

(=8
B

where firms are numbered from J = 1...n and households are numbered from

i=1...m.
The summation occurs over units that are individually either at the

beginning of their payment period or presently engaging in the transactions
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previously derived from their optimization process. For the household
sector the individuals in the first group hold only maturing bonds and
their present period receipt of income from labor services, while those

in the second group hold a stock of both bonds, money balances and commodi-
ties. For the firm sector money balances are held by all producing sector
units that have payment commitments at some finite time in the future to
labor suppliers, Accordingly, while no one individual unit begins its period

of optimizing behavior with money balances at any one point in time the

existing stock of money balances is being held. This implies that aggre-
gation across economic units at any point in time must result in the sum
of total wealth, defined as-% + b, being held by the society asg a whole.29

Accordingly one may rewrite the market clearing equations as:

A) The Labor Market

(1IV. 5) ? (v ’ﬂg T, Jz?m) =%§ fg,s b ,?g,?, T T, Eg)
B) The Commodity Market

(1Iv. 6) Sd ﬁ,ﬁ, ,rg,?,?}¥£,+,ﬁ) + gd = 2% (y ,Yl,rb,r ,E)
C) The Money Market

? = |

(v. 77 M (%,E,?‘:'m,%,??,?,?b,b,g) Ed ,yl _b,?c’m,%) =~PM
D. The Bond Market

(v, 8) 14 65, B.x ,rg,%,?,ﬁb,ﬁ,g) = b°

The revised model has four equilibrium conditions, one for each market, however, by
Walras' Law only three are independent. Selecting equation (IV. 7) to be neglected
the system of equilibrium conditions can be viewed as determining the nominal

wage rate in the labor market, the commodity price level in the goods market,

and the market clearing interest rate, L in the bond market.
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Following neo-classical tradition, the equilibrium locus for each

market can be derived in interest rate, 1y, price level, P, space by

30
totally differentiating the equilibrium condition and solving for EEQ

dP
This results in
28
M
M P2
°p
dr
(IV.Q) —.h = = < 0’
dp L@d .ES
3 _P=3 P
_r T
81:}:::1 arb
E.
] M
™ 32
P
& 31
(1v.10) (Eb. = <o,
dp T . az®
arb arb
abd M
(1v.1D M P2
..d—rb. = P > 0,
dP abd
9
Ty

for the labor market, commodity market and bond market respectively, all
evaluated at dyo = dyl = drm =.drg= dR = dr =4 = db = d% = 0, The last

of these is of particular note given the sign of g;h for the labor market
equilibrium. The traditional neo-classical models of the labor market,
usually derived in a rather ad boc fashion, have g%h = 0. This does not
obtain here as labor supply is derived directly from the utility maximization
of the household and therefore.the model allows for variations in its
quantity due to variations in any of the exogenous and endogenous variables
in the system. Tn the present context it is of particular note that as real

money balances vary due to price leve] change the labor supply shifts as well.

The relevance of the impact of variations in wealth upon the labor market has
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The equilibrium loci of the system, together with its point of general
equilibrium in all markets is presented graphically in Figure 2,

It should be immediately noticed that the equilibrium loci derived from
the model, under the assumption of no change in transaction costs or other
rates of return is identical in sign to the neo-classical version. This sug-
gests that,while the economic process being described by the loci differs sig-
nificantly, comparative static analysis centering on exogenous expenditure or
liquidity preference shifts results in shifts in Ty and P of the same sign from

both models.

Consider, for example an increase in govermment expenditure financed com-
pletely by monetary expansion. Both models result in an increase in the price
of commodities and a rige in the bond interest rate. However, the method of
arriving at this conclusion differs. In the neo-classical model32 an increased
demand for commodities Puts pressure upon prices due to excess demand. At
the same time, the increased money supply initially goes into the household's port-
folio as it is paid the higher money wage, The household, in turn, perceives the
marginal utility of the excess money balances falling and spreads this new addi-
tion to wealth into both the commodity and bond market. The former puts con-
tinued pressure on Prices while the latter causes bond interest rates to fall
as their prices are bid up. Eventually prices rise S0 as to restore equilibri-
um at a higher bond mte and higher price level.

The transactions approach, on the other hand presents a different picture.
As above, the increased demand for commodities Puts pressure upon prices. How—

ever, this is where the parallel with the neo-classical model ends. As the

tion of the higher income. Money balances just sufficient to facilitate the
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expected additional consumption levels are added te transaction balances. The
remaining increase in the money supply goes directly to the bond market for
intertemporal transfer, resulting in interest rate adjustments downward.

The increases in demand, due to government expenditure, derivative consumer
expenditure, and interest induced expenditure, cause price movements and re-

duced real demands to the new equilibrium condition.

The major difference in the two approacles outlined is one of causality and
the ordering of effects, In the traditional model desired money balances rise
initially as well as desired bond holdings. 1In the transactions model desired
money balances can only be altered by a change in desired consumption, Accord-
ingly the household is viewed as initially wishing to rid itself of these excess
balances by portfolio investment, Therefore, interest rate adjustments are viewed
as occurring much earlier and more swiftly in the transaction costs than in the
traditional model where some of the increased money balances are held for their

utility return,
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V. Variations in Transactions Costs and Rates of Return

In addition to the traditional disturbances analyzed elsewhere using
the neo-classical version of the general equilibrium model the present approach
may be used also to examine the macroecopomic effects of other alterations in
the economic environment. Specifically, where our traditional model was un-
able to explicitly consider the impact of transaction costs variation on the
aggregate price level and interest rates the present model is particularly
suited to that end. As such it may be viewed as a generalization of the par-
tial equilibrium analysis of the micro effects of transfer cost variation ana-
lyzed elsewhere by Saving [1972], Karni [19747] and Barro and Santomero L19747.
Here the analysis centers on the equilibrium impact of transaction cost
changes, or rates of return on aggregate price level and bond interest rate.

Consider first an exogenous increase in Yo or vj, the cost of payments
to labor absorbed by the firm in terms of additional labor hours. This will
effect the equilibrium conditions in all markets, as the firm now views the
effective wage paid to workers, including both the explicit wage and costs of
payment, as having risen, The firm will, therefore, reduce the quantity of
labor demanded and cut back production in the real goods market. Neglecting the
nominal wage market and centering our interest upon the equilibrium T and P,
this will result in an excess demand for commodities and, therefore, upward price
pressure. Equilibrium will be restored when aggregate demand falls to equili-
briate with the reduced supply. The comparative static result is a reduction in
real wealth and a higher interest rate equilibrium. Formally this result may
be seen by taking the total differential of the system evaluated at the equili-

brium wage rate in the labor market.
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Table 1

Effects of Exogenous Disturbances

s
P rb z
B 9 -
Yo ? - +
r + ? +
g
Y, + + -
Yy + + -

The table reports the results of the exogenous disturbances,
listed vertically, upon the endogenously determined variables

of the system. In all caseswthe sign is evaluated at labor

market equilibrium value of 7
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+ Here

increases in B reduce labor incomg and consumption demand

The last of
these results in downward price pressure which forces real wealth up and
equilibrium in the commodity market at a lower price level. 1In the bond
market, however, things are more ambiguous. Decreases in the flow of income

reduces bond demand. However, as prices fall due to excess supply in the commo~

dity market, wealth rises forcing bond demand higher. The resultant effect

upon ry is dependent upon the relative elasticities of the system.

In a similar fashion other economic disturbances may be examined, The
results follow directly from the above analysis and are included in Table 1,
In all cases the equilibrium conditions are evaluated for small changes in
the exogenous disturbance neglecting second order effects on the labor market.
They indicate that shifts in transaction cost time or rates of return on assets
other than bonds will have an effect upon the equilibrium in the economy. Un-
fortunately the net impact of many of the disturbances is ambiguous and depend
upon cross elasticities in the system. However this should not be surprising.
The general equilibrium approach offered here includes interactions neglected
in other partial equilibrium models, many of which serve to offset the initial
effect of variations in the exogenous variables. Accordingly explicit treat-

ment or estimation of the interrelationships is required,
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VI, GSummary and Conclusions

The present paper has developed a general equilibrium model of the economy
from microeconomic profit and utility maximization functions in a world with non-
Zero transaction costs. Tt resulted in an alternative micro foundation for
the generally accepted reduced form market equilibrium conditions that appears
just as acceptable as the neo-classical micro assumptions, Further it subsumes

within its general formulation a special case, where a large number of exo-
genous variables are assumed constant, a reduced form that is indistinguishable
from the neo~classical version. However, its underlying behavior differs
substantially. The result should be somewhat alarming, for it suggests that
our traditional model, while itself a heterogeneous collection of different
variants, may In fact be a reduced from of a substantially different underlying
"true model." If this be the case the previcusly considered stochastic dis-
turbances studied elsewhere34 may in fact be variations in variables completely
neglected in the currently accepted neo-classical tradition (for example
perceived returns on alternative assets, or transaction cost variability).

It was demonstrated in Section V that variations in these previously ignored
variables alter output, prices, and the bond rate of return. At that time,

a4 new approach to the impact of such variations was presented where the total

macroeconomic impact of alterations in transaction costs and rates of return

was considered in a general equilibrium context. It was demonstrated that
while many of these shifts have impacts that are difficult to evaluate at

this point their effect Is clearly not zero.
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Presumably two things remain to be done. First one may wish to con-

struct viable empirical tests of the two approaches that would discern differences in

the two models to investigate the relative merits of each. In addition, one may

wish to expand the present approach to explicitly consider the costs, as well

as benéfits, of variations in the transactions costs OT rates of return, The

analysis of section V centered upon the impact of alterations in these costs

and returns, It remains to be determined if such a variation is socially opti-

mal in a welfare sense.
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1l. In Feige and Parkin [1971] cash management returns were
incorporated into the income comstraint. Yet no attempt was made to
obtain a supply-demand equilibrium as is suggested here. Accordingly
while theirs was a first step in this direction the question of the
behavior of the market equilibrium and general equilibrium with trans-
action costs must still be examined.

2The exact specification given by Saving is

= F . X -‘_f M
T = ( txt’ i-:_wlt’ Vit, Xes Vio My Mdt)
where Xt output at time t,

Pt= price,

Mct’ Mdt = money holdings in the form of currency. and deposits
respectively,
Vt = inventory holdings,

wit= wealth of individual i at time t,

bars refer to initial values. The specification is simplified to equation
(8) above for expositional simplicity.

3 3T
In the model;sjg <0,

4The notation adopted throughout the remainder of the paper,
since subscripts have been dropped and the analysis converted into a
one period procedure, is that numbered subscripts refer to partial
derivatives of the function with respect to the numbered argument.

5The dimensions of the variables should be considered carefully,
Here % is in a pure number over the arbitrarily defined period of unit
length. Accordingly it takes on values of (e.g.) 5 units over the unit
time length. The entire analysis may be converted to flows over an
arbitrary time interval with no loss in generality.

6The dimension of T is in units of time within the arbitrary
time interval above, e.g. 1/10 of year or 10 days.
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7From this opportunity cost one must subtract the positive
return (if any) obtained from balances in working capital during the
period in order to obtain net costs. It is in this sense that EprbT
may be defined as a gross cost. However, it is gross cost that is
relevant to the household in its determination of the perceived real
wage as these funds will always be outstanding from wealth balances.

T is included in the analysis to close the model. It will
be assumed throughout, however, that the household views T as exo-
genously set and not a function of its microeconomic profit maximizing
behavier. This point becomes relevant when the suppliers of labor
change offer prices. This action, for any output level, will of
necessity reduce profits. It is assumed, however, that no recognition
is given to this fact.

% 9The units of Y are real dollars per time period. The units
of-*T-B » following the discussion in footnote number 5, is work units
per unit of time, a rate of flow.

OThe coincidence of the decision unit period with T is of no
substantive importance here as all decisions nade within T are independ-
ent of the number of such units with the household's decision time span.
Only the C%) quantity is of relevance to behavior within T.

1 , .

Transfers between bonds and money balances for intra-period
interest are assumed to be too costly given the transfer cost relative
to potential interest return differentials.

12The model presented below will assume 7°=0 throughout the

analyses. However, r, may be defined as including ﬁe'i 0 for generality,.

13The non-negotiable nature of equity shares is a simplifying

assumption to free the present analysis of transaction cost foundations
from the consideration of relative rates of returns of bonds and equities.
For analysis of the latter see Tobin (1969) and Branson (1973). One may
skirt this issue completely by assuming that all investment made by the
firm is financed by bond issue so that only economic profit accrues to
equity holders and on the margin the rates of return are equalized.

This assumption is consistent with the remaining analysis.

4 . .
This statement, of course, assumes that r >r , a condition for
the preference of bonds over money for inter-period wealth holdings.
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15

Throughout the payments period, while money balances held
by the household are diminishing the firm's balances are rising due
to the receipt of revenues from commodity sales. Accordingly
aggregating over all firms and households results in a steady desired
money balance over the period. This heuristic discussion becomes
clearer below and is pointed out here to illustrate a steady state
demand for money can result from this behavior even though the micro-
unit always exhausts these balances within T.

16The disturbance considered is a movement of rg closer to

ZEero as rg<0 in the present analysis.

7It should be noticed that-% does not enter as an argument
in the functions reported in (I.18) and (I.19). This is a result of
the fact that no money balances are used for interperiod transfers of
wealth., This does not, however, imply no wealth effects exist in the
present framework vis-a-vis money balance. This point will be addressed

'in section IV below.

18 .
The units of yS and % are real output and man hours, re-

spectively. The production func®ion is defined over some fixed period
of time T. 1In terms of section I above the analysis may be viewed as
determining both the quantity of output over any payment period, T, and
the appropriate length of the period, T, itself.

192 is equation (IT.3) is equal to % of section I as this is
the labor maPket quantity. Some assymmetry exiBts here as the firm hires
transaction workers, % through the labor market while the household trans—
action labor, Lp, is not marketed.

OTransfers between money balances and bonds for intraperiod re-
turns are assumed to result in higher transaction costs than potential
return differentials,

21 , . , ,
The approximation given by equation (II.8) neglects the cross
term (r_r_ ) and the intraperiod discounting of Y_and v.. The analysis
and impiications are in no way effected by this gpproximation.

2The analysis has shifted to flow units to make the resultant
functions more amenable to aggregation over firms with different values
of T,
W
The sign on P regults from n competitive factor market assump-
tion so that variations in ﬁ-effect both g'vyo, the cost of payment and

2
%'EP, the volume of payment. The impact of-g in the system depends upon

the relative impact, which in the limit goes to zero.
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24This assumption is consistent with the behavior of the household

in Section I, where variations in the cost of goods purchased, while alter-
ing the present period consumption bundle, did not result in a fall in con-
sumption sufficient to completely offset the transactions pattern altera-
tion and its effect upon & . This assumption exists throughout the trans-
action cost literature and may be viewed as its version of the dominance

of substitution over income effects.

25The specification of the signs of equation (I1.16) can be ob-
jected to as completely arbitrary. A priori the dominance of real flows
over monetary effects on total labor demand is not required in the present
analysis for most results. Where these signs become crucial, Section V
below, this fact will be noted.
26With Households making commodity purchases at discrete intervals
through time it must be assumed that the firm serves a large number of house-
holds, each of whom shop at discrete intervals. Given this veiw then the firm
receives a continuous flow of demands consisting of discrete units.

27Entering the government sector, while behaviorally superfluous,
is required to close the system. Both taxes and interest payments have
been explicitly treated in the sections above, requiring explicit mention
of their implied interrelationship as contained in (I1T.1) below.

2SBy analyzing the model's financial sector in purely stock terms,
as in Tobin [1969], the assumed flow increases in capital stock, net wealth,
and money stock demand, if any, are assumed negligible.

9Summing over each sector results in money balances being held
by both the firm sector and the household sector. However, given that
the equity of all firms is held by the household gector, that portion of
money balances held by the firm sector can just be added to the owmers'
wealth position.

30
The equilibrium loci are defined for a given‘g and m, evaluated

at equilibrium.

lIt will be assumed that the impact of interest rate change upon
the demand for output dominates the output variation desired by the firm
due to the marginal increase in the cost of labor. While this result is
not required, it appears plausible.

2To contrast the present transaction cost model from frictionless
models where demand functions are derived by more traditional macroeconomic
theory T will lable the existing models neo-classical, for lack of a better
phrase. It may well be protested that labeling all expenditure, stock,
and flow models under one title results in a fairly heterogeneous group-
ing.
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33It is assumed that the real wage moves so that the labor market

is always in equilibrium. This is done for primarily heristic simplicity
in both models.

4For example see Cooper and Fischer [1973].
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