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This paper demonstrates the unambiguous existence of the Tobin portfolio-shift
effect in the wealth-is-status and the spirit-of-capitalism models of growth.
Namely, higher inflation leads to higher capital stock in the long run, and
inflation increases {he endogenous-growth rate of the economy.
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1 Introduction

Recently, Cole et al. (1992, 1995), Robson (1992), Fershtman and Weiss
(1993), Bakshi and Chen (1996), and Zou (1994, 1995) have devel-
oped the wealth-is-status and the spirit-of-capitalism models of savings,
growth, and asset pricing. The salient feature of these models is to de-
fine social status and wealth directly or indirectly in the representative
agent’s utility function. Including wealth in the preferences is an ex-
plicit way to model peopie's quest for social status as in Rae (1964),
Veblen (1973), Duesenberry (1949), Spence (1974) and Frank (1985); it
also refiects the spirit of capitalism in the sense of Max Weber (1958):
individuals accumulate wealth not only for consumption, but also for
its own sake.! '

All these studies have considered the effccis of social status and
the spirit of capitalism on savings and growth in a real economy. This
paper extends this new approach to a monetary economy and examines
the effect of inflation on capital accumulation and growth. It is found
that there exists unambiguously the Tobin (1965) portfolio-shift effect.

1 For detailed justifications, see Cole etal. (1992, 1995) and Zou (1994,
1995).
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Specifically, in Sect. 2, we demonstrate that, for a perfect-foresight
equilibrium and even with a separable utility function on consumption
and real balances, higher inflation leads to a higher capital stock in the
long run. In Sect. 3, still with a simple, separable utility function and
with the same assumption on the production technology as in Rebelo
(1987) and Barro (1990), we show that inflation increases the long-
run balanced-growth rate. If the desire for social status and the spirit
of capitalism are dropped from the model, the balanced-growth rate
is independent of the growth rate of money. These findings stand in
sharp contrast to the superneutrality result in the Sidrauski model, the
negative effect of inflation on growth in the Stockman (1981) model,
and many ambiguities regarding the connection between inflation and
growth in other related studies.

2 The Model and Analysis

Here we first present the monetary extension of the wealth-is-status and
the spirit-of-capitalism models. A representative agent maximizes a dis-
counted utility defined on both consumption and wealth over an infinite
time horizon subject to a dynamic constraint of wealth accumulation®:

f c“(Ul:o::, m) + Bv(a))e” ' dr ,. (1)
Q

where ¢ is consumption, m is real balances, B is a nonnegativg¢ pa-
rameter, which measures the desire for social status and the intensity
of the spirit of capitalism, p is the time discount rate (0 < p < 1),
Uf(c, m) is the utility from consumption and liquidity services as in the
Sidrauski model, a is total weaith, namely, the sum of capital, k, and
real balances:

a=k+m 5 (1}

and Bv(a) is the utility? derived from wealth accumulation (the spirit
of capitalism). It also represents the idea that absolute wealth is status
as in Kurz (1968), Bakshi and Chen (1996), and Zou (1994, 1995).

2 Defining the utility function on both consumption and wealth or asset
has also been done in Bardhan (1967), Kurz (1968), and Blanchard (19£3) in
modeling growth and foreign borrowing.

3 We need to point out that all the results obtained in this paper also apply
to the alternative definition of the utility function U(c, m) + Bv(k) instead of
Ule, m) + Bv(a).



A more sophisticated approach will consider the ratio of one’s own
wealth to the social-wealth index as the determinant of social status;
see Duesenberry (1949), Spence (1974), Robson (1992), Bakshi and
Chen (1996), and Rauscher (1997), among many others. That would
be an interesting extension of the model considered here.

The dynamic constraint is given by:

a=fR)+x—~c—mm-—g, 3)
and
a=k+m, 4)

where x is the lump-sum transfer from the government, m is the ex-
pected infiatior: rate, g is government spending, and f(k) is the net
output (equal to gross output minus capital depreciation). A dot over
a variable denotes a time derivative. The utility furction is increasing,
concave, and differentiable in ¢, m, and a. The production function is
neoclassical.

A representative agent maximizes (1) subject 1o the constraints (2)
and (3). Following Calvo (1979). let A; be the costate variable associ-
ated with the budget constraint (3) and A, be the multiplier associated
with the wealth definition (2). The Hamiltonian is given as follows:

H={U. m)+ Bv@+ hlfk)+x—c—am~ g}
+Ayla—k —m)je™® . : (5)
It is well-known that in the Sidrauski model, a separable utility
function in consumption and real balances results in not only short-

run, but also long-run superneutrality. To show how the wealth-is-status
model differs from the Sidrauski model, we assume that U(c, m) is

separablc in ¢ and m:
Ule,m) = u(c) +1(m) . ©)
The conditions necessary for a maximum are

u'(c) =X, | (7)

I'(m) = u'()(f k) +m) , (8)
pv'(a) + u' () f (k) ~ p) = —u"(c)¢ , 9)

limaiie™ =0, t— o0, . (10)
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plus the dynamic budget constraint:
k+m=fk)+x—c—mm-—-g. (3

By definition,
m=(0—p/p)m, (1)
where @ is the constant rate of money growth, and p is the price level.

On the perfect-foresight path, the expected inflation rate is equal to the
actual one:

plp=m . (12)

We also note that government transfer, x, is equal to the net increase
in money supply:

x =0m . (13)

Substituting (11), (12), and (13) into conditions (8) and (3'), and re-
writing condiiion (9), we have:

Bv'(a) + ¥ (©)(f'(k) — p) = —u"(c)C , 9

[f'(k) +6 = U'(m)/u'()lm = rin (14)
fky—c—g=k. (15)

In the steady state ¢ = k = m = 0. Two points about the steady-state
equation (9) are worth noting here. First, as gv/(-) is positive, (f'(k)
— p) has to be negative in the steady state, namely, the steady-state
capital is larger than the modified-golden-rule level of capital. Second,
if B is zero in (9), we are back to the Sidrauski model, and capital
accumulation is independent of monetary growth in both the short run
and long run; because B is positive in our model, capital accumulation
will in general depend on inflation.

As in the real-sector Kurz (1968) model, there often exist multiple
equilibria in our monetary model. That is to say, depending on the
initial conditions, different economies can have very different long-run
steady states. Thus the convergence theorem in the standard neoclassical

growth model such as Cass (1965) does not hold in our monetary
growth model with social status and the spirit of capitalism. But in this
paper we focus on an equilibrium with only one negative characteristic
root; or stated differently, we focus on a perfect-foresight equilibrium.
Denoting the steady-state capital, consumption, and real balances as k*,

i
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c*, and m*, and linearizing the dynamic system around them, we have:

" — Bu'(:y  BYI()+u(c*) fUKY) T
é —(F) - —u"(c*) —u"(c*)
m | = | '(mu"(c)m* 1"(m*Im* e
k u'(c*)? —u'(c*) f }""_

_ —1 0 f&*) N

[ c—c*

m—m" | . (18)
| k—k"

Call the 3 % 3 matrix in (16) as T. The trace of matrix T is positive:

1 & E
I"{m*)m -

) 0 (17

trl =p—

Since the trace is the sum of the three characteristic roots in our dynamic
system, a positive trace implies that at least one characteristic root is
positive. The determinant of matrix T, which we denote as A, does not
possess a definite sign,

LY Prp "(m*)m* Mgk Bv"(a*)m*
= (FR) = P f RS + e P

LB V() + ut () FUE) 1 m™m*
u"(c*) w'(c*)
Bv' () I'(m*)u" (c*)m* , .
H"{f"'} u;{c«}z f (k ) b

where the second, third, and fourth terms are always negative, but the
first term is positive.

' As noted by Brock {19‘34‘; Calvo {1979), and Fischer {(1979), a
unique perfect-foresight path is crucial for the assumption of rational
expectation in a monetary economy. In our model, this assumption
amounts to a negative A. To see this point, we know that A is equal
to the product of the three characteristic roots. Hence, a negative A
implies that there are either one or three negative roots. Since the trace
of matrix T is positive as shown in (17), at least one of the roots is
positive. Therefore the dynamic system has one negative root and two
positive roots. Since we have one state variable {capital stock) and two

T
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jumping variables (consumption and price) in our model, there exists a
unique perfect-foresight path converging to the steady state.*

Proposition I: Along the unique perfect-foresight path, a highér growth
rate of money leads to more capital accumulation in the long run.

Totally differentiating Eqs. (9), (14), and (15) yields:

de v'(-)/u"(c*)dp
dk dg

By Cramer’s rule (and note that the determinant of T, A, is negative),

dk V(- )m* .
E - W > 0. (19)

We can offer some intuitions for this result. As the growth rate of
money rises, inflation goes up and the cost of money holdings increases.
In terms of utility from wealth accumulation, it is relatively cheaper
to save more in the form of capital accumulation than real-balance
holdings. Thus, the representatjve ageni reduces his money stock. This
is similar to the explanation of the Tobin postiolio-shift effect in an ad
hoc monetary-growth model (see Tobin, 1965; also Sidrauski. 1967b).
Of course, the result here is derived from an infinite-horizon model with
the optimal choice of the representative agent instead of with some ad
hoc equations of money demand and asset accumulation,
. Consumption also increases as a result of higher inflation:

dc/dg = f'(k*)dk/df > 0 . (20)

The effects of inflation on money demand are not clear-cut. To see this,
use Cramer’s rule in linear system (18),

dm _ _l“ - ﬁvﬂ( } + u,‘{ct}f#(k#)m
= = AU E) = o £ + e

B , (2D

4 If A is positive, the dynamic system will have either three positive
eigenvalues or two negative eigenvalues. The former case is a critical equilib-
rium point in the situation of multiple equilibria. The latter case gives rise to
multiple converging paths, which are not admissible by the deﬁmtmn of the
perfect-foresight equilibrium.



where the second term on the right-hand side is always negative, which
represents the substitution effect of money demand, but the first term
is positive, which represents the income effect of money demand since
inflation leads to more capital accumulatian, more output, and more
consumption.

Proposition 2: The stronger the desire for social status and the capitalist
spirit, the higher the steady-state capital. The higher the government
spending, the lower the steady-state consumption and real balances. The
effect of government spending on the steady-state capital is ambiguous.

Recall that in our model parameter § measures the desire for social
status and the intensity of the spirit of capitalism. From (18), it is easy
to show the positive effect of the capitalist spirit on long-run capital
accumulation:

dk  —"(m")m*v'()
dg ~ Auw(c*)u"(c¥)

Zou (1994, 1995) offers both theoretical and empirical discussions of
the spirit of capitalism for economic growth over time and across coun-
tries in a real-sector model. The rich implications of this proposition are
also derived by Cole et al. (1992, 1995), Fershtman and Weiss (1993),
and Bakshi and Chen (1996). In particular, this proposition provides
a potential explanation for the divergent growth performance across
countries. We refer interested readers ta the above papers and evidence
therein.

As for the effect of government spending on various variables in
our model, we can show that, again from (18),

>0. (22)

dk (f'(k*) = p)l"(m*) + B () (m*ym* " (c*)

dg Au'(c*) | Au"(c*)u'(c*)? S
dm _ (M) (c*)m* [Bv"(-) + u'(c*) f(k*)]
dg s .&u"(c*]u"{c*)z
+ (W)= EIm <0, 4
_{ ﬁv"(jf”(k*}m*
H{Ct}
[,su"()+u ) f NN (m*)m* 1L - 25)

w'(c*)u' (c*) 1A
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Therefore, an increase in government spending crowds ouf private con-
sumption and real-balance holdings. To see the effect of government
spending on capital accumulation, we look 1o the magnitude of its effect
on consumption. From Eq. (25), the two terms in the parentheses are
two of the three negative terms in A, But A also has one positive term.
Hence, we do not know whether these two negative terms in (25) are
larger or smaller than A (note that A is also negative by assumption).
Differentiate equilibrium condition (15) with respect to g,

dk/dg = (1 + de/dg)/f' (k") . 26)

dk/dg will be positive if dc/dg is larger than minus one and negative if
dc/dg is smaller than minus one. That is to say, if government snending
crowds out private consumption by more than a one-to-one ratio, then
government spending can increase long-run capital accumulation. This
result is also interesting when compared to the Sidrauski model, where
government spending fully crowds out private consumption and exerts
no effect on capital accumulatior in the long run.

3 Inflation and Endogenous Growth

Even though recent studies on endogenous growth have reformulated
many growth models, e.g., Romer's (1986) and Lucas’ (1988) revi-
sions of the traditional real-sector optimal-growth model and Barro's
(1990) extension of the new model to include government spending,
the monetary model, e.g., the Sidrauski model, has received little at-
tention thus far. This is not strange considering we will show that in
the Sidrauski model the balanced rate of growth is independent of the
rate of monetary growth.

. To derive an explicit solution to the endogenous-growth rate, we
follow Barro (1990) and use a linear production function defined on
the stock of capital:

F ) = Ak, @

where A > 0 is the constant net marginal product of capital.
The utility function is assumed to be of the simple form:

u(c) =loge, I(m)=1logm, Pv(a)=pBloga. (28)

The equation of motion for asset accumulation is modified to be:



a=Ak+x—-c—mm, (29)
a=k+m. (30)

In writing Eq. (29), we have set government spending, g, equal to zero.

The representative agent maximizes a discounted logarithmic utility
function defined in (28) subject to constraints (29) and (30). The optimal
conditions are (A is the costate variable):

A=c", 31
MA+m) =m", (32)
Bk +m)~" +A(A—p) = —4, (33)
Ak+x—c—mm=k+m. (34)

Again, by definition,
m= (0 — p/pm . (11)
On the perfect-foresight path, the expected inflation rate equals the

actval one:
r=p/p. ' (12)

In addition, government transfer, x, is just the revenue from inflation
in our model without any other taxes:

2w Bm | (13)

Substituting (11), (12), and (13) into (32), (33), and (34), we obtain:

A=c", (31)
mfc=(A+6 —nm/m)y”" , (35)
m+kfc=Bp—-A—i/n", (36)
k= Ak =c. 37

In the rest of this section, we focus on a particular solution to the
dynamic system: the balanced-growth path. Along this path, all real
variables grow at a constant rate. Let ¥ be the growth rate of consump-
tion, y = é/c¢ = A/X. Differentiate (35) on both sides with respect to
time and note that z/m is a constant: m/m = ¢/c = y. Similarly from
(37), k/k = ¢/c = y. Therefore, on the balanced-growth path, con-
sumption, real balances, and capital stock all grow at the same rate, y.
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Next we want to solve the balanced-growth rate, y, in terms of the
technology, the parameters of the preference, and the money growth
rate. In (35), (36), and (37), substitute all the growth rates with the
common variable A: '

mic=(A+0—y)7, (38)
kfc=(A=y)"", (39)
(m+k)/c=Blp—(A—1"". (40)

Equation (38) plus (39) equals (40), (A +6 —y)~' 4+ (A — p)!
= Blp — (A — ¥)]\. Simple algebra leads to

_ —[(B+1)0 —2p] £ V[(B+ 1)8 — 2p]1> +4(2 + B)p
- 22+ B) *

A—y

From (39), (A — y) has to be positive. Thus, the endogenous-growth
rate is given by:

A+l(ﬁ + 1)8 = 2p] = VI(B + D8 — 2p)2 + 4(2 + B)bp

22+ B) - $80)

In passing we note that, if the spirit of capitalism is not present in the
model, in other words, if B = 0, the utility function is (logc + logm)
and the unique balanced-growth rate is directly given by Egs. (31)
and (33): ¥y = A — p, which is exactly the same as the case of the
real economy and is independent of inflation. In this case, to generate
positive growth, the net marginal product of capital has to be larger
than the time discount rate.

In (41), we can show:

Propasition 3: The higher the monetary growth rate, the higher the
endogenous-growth rate.

Proof: Differentiate y with respect to 6 in (41):

dy _ 1 {fﬁ+ - B+ D6 —20K8+ l)+2(2+ﬁ)pl
® - 20+H1 JIB+1D0—202+42+p6p |’
' (42)
which is shown to be positive in the appendix. 0

e
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The intuition for this result is as follows: with a higher rate of
money supply and higher inflation, the representative agent tends to
substitute real-balance holdings with capital. This stimulates the rate
of investment and capital accomulation, which In tum raises the bal-
anced-growth rate of the economy. In the end, as the balanced-growth
rate goes up, the rise in the growth rate of money does not bring
about a proportional rise in the inflation rate. To see this, just look at
the following identity: m/m = 6 — x. On the balanced-growth paths,
y = 6 — n. Differentiate this equation with respect to the growth rate
of money: dr/d@ = | —dy/d8 < L. Therefore, inflation falls short of
the growth rate of money.

Proposition 3 is a very strong result. It says that inflation not only
stimulates long-run capital accumulation, but also increases the long-
run economic growth rate. Accordingly, this result significantly extends
the Tobin portfolio-shift effect in the context of endogenous growth.

Proposition 4: The stronger the desire for social status, the higher the
balanced-growth rate.

Proof: In (41), differentiate y with respect to parameter 8, apd rear-
range terms,

dy i
el 6 Sy
dB 2(2+ﬁ)2,( +2PJ+\/[{15+DE 012 +4(2 + B)bp
_ 2+ B)B + 16? , o
VIB+ D020 +42 ¥ Byon)
which is shown to be positive in the appendix. 0

As in the case of Proposition 2, Proposition 4 illustrates another
implication of the cultural-economic approach in examining capital ac-
cumulation and economic growth. For a similar result in an economy
without money, see Rauscher (1997).

4 Conclusion

In an infinite-horizon model of economic growth with social status and
the spirit of capitalism, we have demonstrated that the Tobin portfolio-
shift effect holds unambiguously: in the long run, inflation stimulates
capital accumulation and -increases the endogenous-growth rate. Qur
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resuits overturn the superneutrality result in the Sidrauski model and
the negative association between inflation and growth in the money-in-
production model and the cash-in-advance model (Stockman, 1981). It
also avoids the ambiguity in the leisure-in-utility model (Brock, 1974).

Appendix

Here we prove Propositions 3 and 4.
For Proposition 3, we only need to show that the terms in the
parentheses of Eq. (42) are positive. Suppose not, then:

[(B+1)=2p1(B+1)+2(2+ B)p

{A.1)
VIB+ 18 — 2o +4(2 + B)oo

B+1) <

For & > 0, the numerator on the right-hand side of (A.l) is positive,
so both sides are positive. Take the square on both sides and cross
multiply:

(B + 12{[(B + 1)8 — 2p)* +4(2 + B)6p)
< {[(B+ 16 —2p)B+1)+22+ B)p)* . (A.2)

Expand the expression:

(B + DB + 16 — 201% + (B + 1)2(2 + B)46p
< (B4 DB+ 1)8 —2p1 + (B-F 1) (2 + B)4bp

—-802(B+ D2+ B) +40°2 + B)?, (A.3)
namely,
0 < —8p%(B+ D2+ B) +4p*(2+ B)*, (A.4)
or,
' 0<4p’24+8Q2+8-28-2), (A.5)
0 < —4802Q2 + B) , (A.6)

which is a contradiction, for both 8 and p are positive, and the right-
hand side is negative. Hence the right-hand side of Eq. (42) is positive.

a7 T



Next we show that the terms in the parentheses of Eq. (43) are
positive, which 1s the same as:

@ +2p) + V(B + 1)8 — 2012 + 42 + B)bp
2+ B)B + 1)6?

> - (A7)
VIB+ 16 —2p1 + 42 + B)bp

Multiply both sides by the positive number ([(8+1)8 —2p]*+4(2+8)-
8p)"/2, and simplify:

@ + 20)VI(B+ 1)0 — 2p2 +4(2 + B)Op + 4p° + 46p
> (B + 1)6? . (A.B)

But the left-hand side of ineguality (A.8) is the same as:

@ + 20)V (B + 1)202 + 402 + 48p + 40% + 46p
> (0 +2p)(B + 1)8 + 4p* + 46p
> (B + 1)6?, (A.9)

which is just what we need to prove.
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