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Abstract

We suggest a simple variant of Uzawa preferences which has the same
predictions as his formulation, but is less prone to criticism. We assume
that the rate of time preference is an increasing function of the total value
of current financial assets. It is shown that an increase in the rate of
money growth will initially reduce the real value of financial assets,
reducing the rate of time preference, increasing savings and the steady
state capital stock. This provides a restatement of the Mundell-Tobin
effect in an optimizing framework.

JEL classifications: F31, F32, F41
Keywords: Monetary Non-Superneutrality, Time Preference, Financial Assets


https://core.ac.uk/display/7056166?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

1. Introduction

The Uzawa (1968) utility function, in which the rate of time preference is an increasing
function of instantaneous utility, has received considerable attention as well as criticism.
Some authors have argued that the assumptions underlying the Uzawa function are
counterintuitive. In this note we suggest a simple reformulation of the Uzawa function
which emphasizes the similarities between his formulation and the more traditional
aggregative (IS-LM type) models.

The original intention of Uzawa was to break the superneutrality result of Sidrauski
(1967) with regard to the effects of monetary policy in a model with money in the utility
function. Sidrauski showed that in a model with a fixed rate of time preference, changes
in the rate of growth of money will not have any effect on the steady state capital stock,
which is determined by the equality of the rate of time preference and the marginal
productivity of capital.

Uzawa showed that with his formulation, an increase in the rate of growth of money
would increase the steady state capital stock. The reason is that an increase in the rate
of growth of money increases the opportunity cost of holding real balances, rendering
the initial steady state equilibrium too costly to maintain. This results in a fall in
consumption and real money holdings, and a corresponding increase in savings and the
capital stock.

The Uzawa function has also received a good deal of attention in the open economy
literature concerned with the Harberger-Laursen-Metzler (H-L-M) effect. In a seminal
paper, Obstfeld (1982) showed that with Uzawa preferences, a deterioration in the terms
of trade would result in an increase in savings and a current account surplus for a small

open economy facing a fixed world rate of interest. Obstfeld's findings were contrary to



the intuition of H-L-M, and this gave rise to a large literature on examining the effect of a
terms of trade deterioration in optimizing frameworks.*

Obstfeld's result depended critically on the assumption that for stability of the steady
state equilibrium, the rate of time preference must be an increasing function of
instantaneous utility. This assumption is viewed as being "arbitrary, and even counter-
intuitive" (Persson and Svensson, 1985, p.45). Blanchard and Fisher (1989, pp. 74-75)
go further and argue that "the Uzawa function...is not particularly attractive as a
description of preferences and is not recommended for general use."

In this note, we suggest a simple variation of the Uzawa function which has the same
predictions as the Uzawa formulation, but has the important advantage that it is
consistent with the older literature which used aggregative (IS-LM type) models. In this
literature, it was customary to view consumption as an increasing function (and savings
a decreasing function) of financial wealth. Mundell (1963) and Tobin (1965) used such a
formulation in order to discuss the effects of an increase in the rate of growth of money
on the capital stock. Such specifications of the savings function were also the
centerpiece of the monetary approach to the balance of payments, as exemplified by the
important contributions of Dornbusch (1973a, b).

In this paper, we assume that the rate of time preference is not an increasing function
of instantaneous utility, but an increasing function of the total value of real financial
assets held by the representative agent. Such a formulation is consistent with regarding
the savings function as being a decreasing function of financial wealth, as was done in
aggregative models. To remain consistent with these models, in our formulation,
reducing the real value of financial assets will increase the rate of growth of money,

reduce the rate of time preference and increase both savings and the steady state

! Some of the prominent papers in this literature are by Svensson and Razin (1983), Persson and Svensson
(1985), Matsuyama (1987, 1988), and Sen and Turnovsky (1989).



capital stock. These conclusions are consistent with those derived by Uzawa, but they
are not prone to the same criticisms. Our formulation provides a restatement of the
Mundell-Tobin effect in an optimizing framework. In terms of the open economy literature,
it also implies that the results derived by Obstfeld were not very much out of line with the

more traditional approach to the balance of payments.?
2. The Model

The representative agent maximizes:

U, = .[:u(ct,mt)eﬁgvdvdt )
where ¢ and m represent, respectively, consumption and real money holdings; and the
rate of time preference 6, is assumed to be an increasing function of the total value of
the financial assets (@, ) held by the agent at time Vv:

0, =6(a,) with >0 2
By assumption, u_, u, and u_,, >0, while u_and u,, <0. The agent's flow budget
constraint is:

a, = f(k,)+x—c, —z,m, (3)
where f(-) is a constant returns to scale production function, k is the capital stock, X is

the real value of government's transfers of money and 7 is the inflation rate. The agent

also faces the stock budget constraint:

. ~['rd
limae Joor >0 4)

tow

where r represents the real interest rate.

2 On this point, also see Mansoorian (1992).



Maximizing (1) subject to (3) and (4) yields the following optimality condition, amongst

others:

—(C, m =r+rz (5)

c

which requires the marginal rate of substitution between ¢ and m at any time is equal

to the nominal interest rate.
This maximization problem also requires that in the steady state the rate of time

preference be equal to the interest rate:

r'=6(m +k") (6)
where stars denote steady state values. Also, note that in the steady state we should
have & =k = 0. The latter, with the goods market clearing condition, implies:

f(k)=c +k” 7)
where ¢ is the depreciation rate for capital.

From (7) and (3), with a =0, we obtain:
X =z'm,or um =z'm (8)

where u is the rate of growth of nominal money balances.

To obtain the effects of an increase in 2 on m k" and ¢, set #=7" and use the

fact that r = f'(k") — & in order to obtain from equations (5) to (7):

-1

d_m*z U _(f'(k)_5+’u)ucm +(Ucm—UCC)(1:I'(k)—5)—f"(k)uc <0 (9)
de | U U, {f (k) l}u
0| C
dk” :{ f (k) —l}_ dm” 20 (10)
du 0 du



Thus, with this formulation, there is no monetary superneutrality. It can also be shown

that the assumption 8'> 0 ensures that the model exhibits saddlepoint stability.
3. Conclusions

In this note, we have suggested a simple variant of Uzawa preferences which has the
same predictions as Uzawa's, but is more in line with the traditional literature in which
savings was viewed as a decreasing function of the total value of financial assets. Our
formulation is not subject to the criticisms traditionally directed at the Uzawa formulation.
We assumed that the rate of time preference is an increasing function of the total value
of financial assets. We have shown that an increase in the rate of growth of money will
increase the capital stock in this economy. The reason is that the increase in the rate of
growth of money will initially reduce the real value of financial assets. The will reduce the
rate of time preference, and increase savings. This provides a restatement of the

Mundell-Tobin effect in an optimizing framework.



Appendix

Solution to the Representative Agent's Problem

The rate of time preference is increasing in financial wealth:
6=0()=60(k+m)and 8'(k+m) >0
The representative household maximizes:
MaxU, = T[U (c,, mt)e_ﬁgvdvdt
0
subject to the constraints:

a=fk)+x—m-k-c

a =k +m
Irvdv
limae® >0

tow
We make the standard assumptions:
u.,>»0,uU,.<0,U,>0,U,,<0,U, =U,.>0

C

and adopt the following notation:

Q:Uccumm _Uczm >0’ Ql =Umm _Ucm[LLJJ_mj<O' Q2 =UCC(LLJJ_mj_Ucm <0

This produces the Hamiltonian:
H =U(c,m)+A[f(a—m)+x—zm—-5(a-m)—c]
and the optimality conditions:
U.(c,m)—-1=0
U,cm)-A[f'(k)-o+x]=0

A==2[f'(k)-5-6(k+m)]

(1)

(2)

(3)
(4)

(5)

(6)

()

(8)

(9)
(10)

(11)



lim atﬂute_jf’g”dv =0 (12)

t—w

From the first order conditions and assuming a steady state, we obtain that

X =mz =um’ (13)
From (9) and (10) we obtain:
YUnllM ) s4r—rizn (14)
U.(c,m)

The steady state levels of m, ¢, and k are given by (14), (11) with A =0, and with the

resource constraint with k = 0. Differentiating these three equations at the steady state
we obtain equations (9) and (10) from the main text

Derivation of the Stability Condition

Here we show that the differential equation system of m, ¢, and k exhibit saddle point
stability when 8'=0. We begin with the evolution of the capital stock which is given by
the resource constraint:
k=f(k)-—ck—c (15)
To solve for the evolution of real money balances, recall that:
m=(u—7)m (16)
Solving (14) for 7 and substituting into (16) we obtain:

rh:(y—%%l+f'W)—§jm (17)

C
To solve for the evolution of consumption, start first order condition (9) which implies:

U, +U_ m=4 (18)

Substituting for A and m from (11) and (17) into (20) and using (9) we obtain:

C:UL{UJQmXﬂk+m}—FW)Hﬂ—Um{y—%ﬂ+fT@—é}ﬂ (19)

cc c



Equations (15), (19) and (21) provide a differential equation system in ¢, m, and k.

Linearizing the equations around the steady state (¢",m", k") we obtain:

[—U_Q,m" @'UZ+U_Qm [-f"(K)U,+U,m)]+6U, ]

C UCCUE UCCUC* UCC C_C*

m|= QM. -Qm f'(k")m" m—-m"

k Ve U k—k"
-1 0 0 B

The determinant of the above matrix is:

U, Qm +0UZ [-f"(K)U,m +U)]+0U,

A =- gcin Ue
_~1 fr(k")m”
U, (k)
-U,Q,m" gUZ+U_Qm’|
+(9 UCCUE Ucc . (22)
sz _le
UC UC

The first part of (22) is:

D f'm” U, Q, + f"m*UfH'—f"m*Ql(Ucmm*)+le*H'UC}

u. U

ccT ¢

- tmfuLQ -ouzttm + £ MU Q, + FrQmU, —le*e'uc}
UCCUC

UCCUC UCCUC

_[-euifrm 4 fromu, —le*e'uc}{—e' fr'u, + f'Q —H'Ql}

_QieU.9)_,
UCCUC
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The second part of (22) is:

*2 * . *2
:9 UchZm Ql _ Q2m Ucze +Q2m Uchl
UCZUCC UCZUCC

UCZUCC

U,,Q,m”Q, —Q,m'U2'—Q,m"’u cmol}

_—00'Q,mU? -00'Q,m

> <0
UCUCC UCC

The determinant is the sum of two negative parts; therefore |A| <0.

The trace of the matrix is:

trace = —

UchZm* _ le* — _m* &_‘_ UchZ +0
U.U, U U, U U,

c c

Using our assumptions, (23) can be reduced:

U
Umm _Ucm Um Ucm Ucc . _Ucm
* UC UC
trace =—-m + +6
Uc UccUc
U U
UmmUcc UccU cm — Uchcc — _Uczm
* Uc Uc Q
trace = —m +6=-m
UccUc cc

(23)

Since the matrix has a negative determinant and a positive trace, only one of the three

characteristic roots is negative. The system defined by (¢, m, k) is a stable saddle point.?

® Note that our assumption, &'> 0 , ensures that the determinant is negative. Also, note that when 8'=0 ,

the determinant reduces to that derived by Sidrauski.
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