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ABSTRACT 

This paper demonstrates the effects of modeling an endogenous rate of time preference and two cash-in-advance con- 
straints. If the constraint is levied on consumption and capital goods, time preference effects are neutral and cash- 
in-advance constraint effects invert the Tobin Effect. If the constraint applies solely to consumption goods, opposing 
motives are offsetting and monetary policy is super neutral. 
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1. Introduction 

1.1. The Tobin Effect 

Economists have not yet arrived at any consensus re- 
garding how changes in the monetary growth rate affect 
the real economy in general and steady state capital in 
particular. In the modern literature, this debate started 
with Tobin’s [1] extensions of Solow [2] and Swan’s [3] 
one-sector, neoclassical growth models, which assumes 
money is an asset. Using non-optimizing models, this 
“Tobin Effect” describes how monetary growth yields 
inflation, which reduces the relative return on holding 
real balances so that agents convert assets from real bal- 
ance holdings to capital. However, recently, optimizing 
underpinnings of the infinitely-lived, representative agent 
model have been used to determine the effects of infla- 
tion and monetary policy on real variables. With respect 
to modeling money in the Walrasian model, one seminal 
approach is Stockman’s [4] cash-in-advance constraint 
models where liquidity constraints are applied to the pur- 
chase of consumption and capital goods,or consumption 
goods alone. The implications of these cash-in-advance 
constraint models contradict Tobinbut this ambiguity is 
supported by recent empirical evidence that fails to con-
firm a stylized relationship between monetary growth and 
real variables. 

The Tobin Effect has largely been forgotten because it 
tends not to arise in optimizing models. In neoclassical 
models with competition in production and optimizing 
agents, the return to capital is determined by its marginal  

product. The household’s Euler equation in turn links the 
return to capital to the growth rate of consumption. 
Given fixed preferences and no productivity growth, 
these conditions hold constant the amount of physical 
capital and its return. Monetary growth has no effect on 
real variables because the savings rate is endogenous. 
Households are not concerned with the amount of sav- 
ings because decisions rely on the return to investment 
relative to the intertemporal marginal rate of substitution. 
Monetary policy has no effect on household Euler equa- 
tions, consumption or capital. 

To overcome this limitation and ensure consistent 
consumption and savings behavior, Kam [5] models the 
rate of time preference as an increasing function of real 
wealth to generate a “Tobin Effect” and steady state sta- 
bility. However, these results do not depend on the coun- 
terintuitive behavior assumptions that call into question 
the appropriateness of Uzawa’s [6] time preference func-
tion. Monetary growth generates substitution effects that 
lower the initial value of real wealth and increase the 
opportunity cost of holding real balances. The ensuing 
reduction in steady state real balance holdings decreases 
the rate of time preference and raises savings, however, 
this generates time preference wealth effects that rein- 
force the substitution effect and link the monetary and 
real sectors. Therefore, the additional savings are con- 
verted from real balance holdings into steady state con- 
sumption and capital. The new steady state is character- 
ized by saddlepath stability. 
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1.2. Cash-in-Advance Constraints and  
Endogenous Time Preference 

This paper demonstrates the monetary growth effects of 
modeling an endogenous rate of time preference and a 
cash-in-advance constraint on the purchases of consump- 
tion and capital goods or consumption goods alone. First, 
if the cash-in-advance constraint applies to consumption 
and capital purchases, substitution effects increase the 
opportunity cost of holding real balances, which raises 
savings by reducing the level of real balance holdings, 
real wealth and the rate of time preference. Determining 
whether the added savings raises or lowers consumption 
and capital depends on the relative magnitude of oppos- 
ing effects. The cash-in-advance constraint effect gener- 
ates an investment tax that converts the added savings 
into real balance holdings by lowering the production 
and demand for capital and consumption. However, as 
the substitution effect decreases the initial level of real 
wealth, it generates endogenous time preference wealth 
effects that convert the new savings from real balance 
holdings to steady state consumption and capital through 
a Tobin Effect. The cash-in-advance constraint effects 
dominate an endogenous time preference wealth effect, 
resulting in a new steady state characterized by lower- 
consumption and capital. 

Second, if the cash-in-advance constraint is imposed 
on the purchases of consumption goods, monetary growth 
raises the opportunity cost of holding real balances and 
the costs of current consumption. The demand for real 
balance holdings is residually determined so that substi- 
tution effects increase savings and permanent real wealth 
by decreasing current consumption. However, this gen- 
erates time preference wealth effects where the rise in the 
rate of time preference lowers savings and increases the 
demand for current consumption. When an endogenous 
rate of time preference is coupled with a cash-in-advance 
constraint imposed solely on consumption purchases, it 
creates a contradictory effect on steady state capital and 
consumption. However, equal magnitudes of the oppos- 
ing effects generate the accommodating neutrality on per- 
manent real wealth and savings so that monetary growth 
has no effect on real variables. 

A cash-in-advance constraintis generally imposed 
solely on purchases of consumption goods but not invest- 
ment goods since a country performing investment in- 
ternally requires no cash-in-advance. However, in a coun- 
try with a strong separation of industries involved in pro- 
ducing final goods as opposed to capital goods, monetary 
models must demarcate if a cash-in-advance constraint is 
imposed on consumption purchases alone (the purchase 
of final goods) or the purchase of consumption and in- 
vestment (capital) goods. 

Section 2 demonstrates the monetary growth implica- 

tions of modeling the rate of time preference as an in- 
creasing function of real wealth and cash-in-advance 
constraints on the consumption and capital purchases and 
consumption goods alone. An alternative solution is pro- 
vided in Section 3. The final section is a summary. 

2. Cash-in-Advance Constraints 

2.1. Cash-in-Advance Constraint on  
Consumption 

Consider an economy that is characterized by infinitely- 
lived representative agents where the discount factor ap- 
plied to future streams of utility depend positively on real 
wealth 
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where  is a chronological time index and v   is the 
rate of time preference, assumed to be an increasing 
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where f  is a constant returns to scale production func- 
tion, x  is the value of public sector transfers to hold 
real balances constant following inflation,  is the 
capital stock,  is the real interest rate,  is the infla- 
tion rate and  is the level of real balances. 
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Stockman uses a cash-in-advance constraint levied 
strictly on consumption purchases, for instance on a 
country with internal investment, which in continuous 
time becomes  

tc mt                   (6) 

Real balances do not yield utility directly, which im- 
plies that the nominal interest rate is positive and (6) and 
(19) holds with equality. Substituting (6) and (4) into (3) 
obtains 

  1 πt t t ta f a c x c     t           (7) 

Maximize (2) subject to (5) and (7) using (1) to get the 
first-order optimality conditions 
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where   is the co-state variable. In the steady state, 
from (9) with  0 

   k c f a c                (11) 

The resource constraint is given by 
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where 1f     . The determinant of the coeffi- 
cient matrix in (15) is 
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and the effect of monetary growth on steady state capital 
and consumption is 
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Monetary growth increases the real costs of consump- 
tion and the opportunity costs of holding real balances. 
As the demand for money is residually determined, the 
substitution effect lowers the demand for consumption 
goods and raises the initial levels of permanent real 
wealth and savings. However, the increase in the initial 
level of real wealth generates time preference wealth 
effects that lower savings and the demand for consump-
tion goods. Thus, combining a cash-in-advance con-
straint imposed strictly on consumption purchases and an 
endogenous rate of time preference generates a contra-
dictory effect on steady state capital and consumption. 
However, it is an equal magnitude of the two effects that 
creates neutrality on permanent real wealth and saving so 
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Substitution effects increase the o
holding real balances and savings while decreasing the 
in

pportunity cost of 

itial level of real wealth, real balance holdings and the 
rate of time preference. Determining whether the addi- 
tional savings raises or lowers consumption and capital 
relies on the relative magnitude of two opposing effects. 
First, the cash-in-advance constraint functions as an in- 
vestment tax that directs the additional savings away 
from the production and demand for steady state con- 
sumption and capital. However, the decline in real wealth 
generates endogenous time preference wealth effects that 
convert new savings from real balance holdings into 
capital and consumption through a Tobin Effect. As 
cash-in-advance constraint effects control endogenous 
time preference wealth effects, inflation lowers capital 
and consumption. Combine (13) and (6) or (18) and (6) 
to get 

 f k c m                   (34) 

Substituting (33) into (1) using

       (35)

Comparing (1) and (35) demonstrat
time preference, first modeled as an increasing function
of 

sts the varying effects that the same 
n have on steady state capital and con- 

[1] J. Tobin, “Mo th,” Econometrica, 
Vol. 33, No. 4 10.2307/1910352

 (4) yields 

    dv v vv k f k v       
0

t

 

es that the rate of 
 

real wealth is transformed into a function that depends 
solely on capital. As the rate of time preference is no 
longer an increasing function of real wealth, it no longer 
generates time preference wealth effects. Therefore, in 
terms of the first model, substitution effects raise savings 
and the cash-in-advance constraint acts independently to 
generate superneutrality. With respect to the second 
model, inflation yields an investment tax that lowers the 

effective return and demand for investment goods. Sub- 
stitution effects again raise savings but the cash-in-ad- 
vance constraint redirects new saving away from the ac- 
cumulation of steady state consumption and capital. 

3. Conclusion 

This paper contra
monetary policy ca
sumption using an infinitely-lived representative agent 
model with an endogenous rate of time preference that 
depends positively on real wealth. The effect that mone- 
tary growth has on real variables depends on the relative 
magnitude of contradictory effects. First, when the cash- 
in-advance constraint is imposed on capital and con- 
sumption purchases, the cash-in-advance constraint ef- 
fect dominates time preference wealth effects so that mo- 
netary growth reverses the Tobin Effect and lowers the 
steady state demand for capital and consumption goods. 
However, if the constraint applies strictly to purchases of 
consumption goods, the same two contradictory effects 
are of equal magnitude. The cash-in-advance constraint 
effect is strengthened so inflation is super neutral.  
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