
This PDF is a selection from an out-of-print volume from the National
Bureau of Economic Research

Volume Title: Inflation, Tax Rules, and Capital Formation

Volume Author/Editor: Martin Feldstein

Volume Publisher: University of Chicago Press

Volume ISBN: 0-226-24085-1

Volume URL: http://www.nber.org/books/feld83-1

Publication Date: 1983

Chapter Title: Inflation and Taxes in a Growing Economy with Debt
and Equity Finance

Chapter Author: Martin Feldstein, Jerry Green, Eytan Sheshinski

Chapter URL: http://www.nber.org/chapters/c11329

Chapter pages in book: (p. 44 - 60)

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Research Papers in Economics

https://core.ac.uk/display/6919412?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Inflation and Taxes in a
Growing Economy with
Debt and Equity Finance
With Jerry Green and Eytan Sheshinski

The recent high rates of inflation have drawn professional and public
attention to the undesirable ways in which inflation affects the function-
ing of our tax system.1 The most widely perceived problem is that the
progressive structure of the personal income tax causes effective tax rates
to increase arbitrarily when inflation raises nominal incomes. Several
economists (Friedman 1974; Bailey 1975; Fellner, Clarkson, and Moore,
1975) have suggested that the tax rates should be redefined as functions of
real income by indexing to consumer prices all of the dollar amounts in
the tax law, for example, personal exemptions and the limits of the rate
brackets.

There is a second and more severe problem that has received less
attention. Because we currently tax the nominal income from investment
(nominal interest and nominal capital gains) and allow borrowers to
deduct nominal interest costs, the real net-of-tax returns to debt and
equity will be altered by a change in the rate of inflation. This occurs even
if the tax is not progressive. This paper shows that, with the current U.S.
tax laws, even moderate rates of inflation can cause very substantial
changes in net real yields.

An unanticipated change in the rate of inflation would of course benefit
debtors and harm creditors. In order to abstract from such temporary

Reprinted by permission from Journal of Political Economy 86 (April 1978): S53-S70.
We are grateful to the National Science Foundation for financial support under grants

SOC75-14656, SOC71-03803, and SOC74-11446. We have benefited from comments on a
previous draft by Alan Auerbach, who pointed out an error in our treatment of historic cost
appreciation; the correct results derived by Auerbach are presented in the appendix, of
which he is the author.

1. See Brinner (1973), Friedman (1974), Diamond (1975), Fellner, Clarkson, and
Moore (1975), Aaron (1976), Feldstein (1976; see chap. 3 above), and Green and Sheshin-
ski (1977).
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45 Inflation and Taxes in a Growing Economy

effects and from the problems of the transition from one equilibrium to
another, this paper focuses only on the comparative steady-state equilib-
ria of a growing economy with different rates of inflation.

In earlier papers, Feldstein (1976; see chap. 3) and Green and
Sheshinski (1977) examined the effects of inflation on the real net rate of
interest in an economy in which all investment is financed by debt. In
contrast, in this study firms finance investment by issuing both debt and
equity. Because the interest rate and the equity yield that a firm must pay
are increasing functions of the firm's debt-equity ratio, the firm can
choose an optimal debt-equity ratio that minimizes its total cost of
capital. The debt-equity ratio depends on the tax rates and on the rate of
inflation.

The first section of this paper presents a model of the growing economy
and of the firm's financial behavior. Section 4.2 derives the comparative
steady-state dynamics and investigates the effects of inflation on the
debt-equity ratio and the real net yields to debt and equity. Section 4.3
discusses the nature of complete adjustment of the tax law to neutralize
the effect of inflation and the effect of partial adjustment. A brief con-
cluding section then discusses the implications of inflation in a more
general model than the one that is fully analyzed here.

4.1 The Model

We study the problems discussed above by uniting a simple variant of a
full-employment monetary-growth model with a system describing the
supply of capital to firms individually and collectively. The risks inherent
in the ownership of financial assets will be determinants of the supply of
capital to firms in the form of equity or debt obligations along with their
respective rates of return.

The economy is thereby described at both the level of the aggregate
and the individual firm. The assumption that all firms have the same
constant returns-to-scale technology will serve to link these two levels via
symmetry conditions in the equilibrium. We will be considering steady-
state growth equilibria throughout this paper.

4.1.1 The Aggregative Structure

We consider a neoclassical one-commodity growth model. The labor
force L is assumed to grow exogenously at rate n. Since firms are identical
and have constant returns-to-scale technologies, aggregate output Y is
also given by the same production function

(1) Y=F(K,L)

where K is the level of the aggregate capital stock. We will write this in its
usual per capita form as
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(2) y=f{k)

where y = YIL and k = KIL. Money does not enter the production
function directly. It is, however, held as an asset by individuals. The
equation

(3) m = %k

describes the desired level of real money balances per capita, m, as a
multiple of the real capital stock. This multiple, i£, may be a function of
the relative rates of return to holding these assets. Either of these net
returns may depend on the rate of inflation or the tax system. However,
as Feldstein (1976; see chap. 3) has pointed out, the magnitude of the real
effects of inflation induced through shifts in mlk is very small. We will
therefore treat !£ as a constant for most of our analysis. Money balances
are held by individuals directly, rather than by firms; this simple but
somewhat unrealistic assumption is traditional in the monetary-growth
literature.2

The government is assumed to have a desired level of expenditures
equal to a fraction, -y, of national income. Its revenue sources are
threefold: various corporate, interest-income, and capital gains taxes to
be described below; the issuance of money; and a labor-income tax.
When we compare steady states attainable through different rates of
inflation, the labor-income tax will be assumed to vary so as to maintain
the government's budget-balance condition. Even if labor is supplied
elastically, this tax will affect the real variables of the system only insofar
as it changes savings and ultimately the capital stock (Feldstein 19746).

Since the real level of money balances is m, and the labor force is
growing at rate n, which will therefore be the growth rate of output and
capital in the steady state, the government can issue money at the rate of
mn without causing any inflation in the price level. Inflation at rate TT
produces extra revenue of Trm.

Disposable income per capita, d, is therefore given by the national
income per capita, v, minus total taxes and the real capital losses induced
by inflation, irra. Total taxes are just -yy minus the part of government
spending financed through the issuance of money (TT + n)m. Thus,

(4) d = (1 - y)y + mn

Savings are a proportion, CT, of disposable income. The number a will
depend, in general, on the real net rate of return to be earned on the
assets that can be held by individuals, as well as their riskiness. In this
way, the tax system and the rate of inflation will influence savings and
hence the steady-state behavior of the model. This is the effect empha-
sized by Feldstein (1976; chap. 3).

2. Green and Sheshinski (1977) have studied a system in which firms hold money for
production purposes. The comparative statistics are similar to the traditional case.
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In this paper we will be concentrating on the form in which saving is
done and on the interplay between this, the tax structure, and corporate
financial behavior. For simplicity, therefore, it is assumed that a is a
constant.

Savings, ad, is divided between capital and real money balances
according to (3). The steady-state equation is therefore

(5) vd = n{\ + X)k

expressing the equality between actual savings and that necessary to keep
the real variables growing at the same rate as population. Because of the
specification of the government budget equation that we have employed,
d depends only on k, as can be seen directly in (4). Therefore, (5)
determines the unique steady-state level of the aggregative variables
independent of the government's monetary or tax policy. We will there-
fore take k, y, and m as predetermined in our analysis below.

4.1.2 The Disaggregated Structure: Corporate Financial Policy
and the Supply of Capital

Both the supply and demand sides of the market for corporate financial
obligations are intimately connected with the tax structure and with the
rate of inflation. There are four basic features of the tax structure that we
will be considering below: (1) a corporate income tax at rate T, for which
the base is corporate income net of interest payments on debt and net of
depreciation based on historic costs; (2) a personal capital income tax at
rate 0, which is the same for interest on debt and for equity income (this
equity income consists of both dividends and retained earnings, including
the inflation-induced real gain that holders of equity receive because of
the fall in the real value of debt claims on the firm's assets);3 (3) the cost of
depreciation, which is deductible from corporate income at the historic
nominal value of the capital rather than at replacement cost (this induces
an extra tax proportional to the rate of inflation, whose effective rate we
denote by 8); (4) nominal capital gains caused by inflation and taxed at
rate c.

Let us first consider the decision to be made by firms. Since we have
assumed that all firms have identical production functions, we study the
behavior of a representative producer whose financial goal is to minimize
the cost of financing a unit of capital. His only decision is the mixture of
debt and equity to use. Let b = proportion of capital financed by debt;
e — dividends paid by firms plus retained earnings, per unit of equity;
i = gross interest cost to firm, per unit of debt obligation. The real cost of

3. In an earlier version of this paper, we assumed that the personal tax rate on interest
income was higher than the rate on equity income because of the relatively favorable
treatment of retained earnings. Subsequent work has shown us that the problem is more
complex because the ratio of dividends to retained earnings varies with the rate of inflation.
We therefore ignore the distinction between dividends and retained earnings until we can
provide a more complete analysis.
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capital to the firm is computed as follows: Since the interest costs are
deductible from profits for computing taxable corporate income, the net
interest cost of debt is only (1 - T)/. Moreover, the real value of the debt
is falling at the rate of inflation, since the principal is denominated in
nominal terms. Therefore, the real net cost of debt finance is (1 — j)i —
TT. Equity finance, however, simply costs e, as the value of the equity-
holders claim on real capital rises with the rate of inflation. Therefore, a
unit of capital financed by b units of debt and (1 — b) units of equity has a
real net cost of

(6) N = b{\ - i)i + (1 - b)e - b-n

We assume that the firm perceives the effect of its choice of b on the net
rates of return it must provide to its two classes of investors and hence on
the cost it must incur for this financing. In a model in which the securities
of all corporations were perfect substitutes, e and / would have an infinite
elasticity with respect to b. Here we will be implicitly supposing that there
are few enough risk classes of firms so that e and / have nonzero deriva-
tives with respect to b. The supply-of-funds schedule faced by an indi-
vidual firm depends also on the riskiness and returns from other assets. In
this model, due to symmetry conditions, we can use the market's debt-
equity ratio and promised yields on the two classes of assets.

We indicate variables relevant to the rest of the market, treated as
parameters by the individual firm, by the symbol A. Thus we denote

eN = real net rate of return promised on equity holdings
by the "market,"

iN = real net rate of return promised on debt holdings by
the "market,"

b = proportion of capital in the "market" financed by
debt,

eN = real net rate of return on holdings of equity in the
representative firm,

iN = real net rate of return on holdings of debt issued by
the representative firm.

The supply of investment funds to the firm can then be written through
the inverse supply function as:

(7) eN

(8) iN

To determine the net return to the holders of equity after inflation and
taxation, it is necessary to describe the financial and accounting rules
used by the tax authorities. The real earnings of equity per dollar of
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equity capital, after corporate taxes and payments of the other factors
have been deducted from sales revenue, is e. In the absence of inflation,
the net return to the equity owners per unit of equity capital is (1 — 0)e,
where 0 is the personal tax rate on capital income. Inflation raises the
nominal value of the firm's capital stock at rate IT. Since the value of the
debt is fixed in nominal terms, all of this increase in the nominal value of
the firm's capital accrues to holders of equity. These nominal capital gains
are taxed at the capital gains tax rate, c. Thus the net yield per unit time
on a unit of equity is4

(9) eN=(l-Q)e-c>n

This implies directly that

(10) e = 6N + C7T

1 - 0 1 - 0

The case of the holders of debt is somewhat simpler. They are taxed at a
rate 0 on their nominal return and experience inflation-produced capital
losses at rate TT which are uncompensated by the tax system. Therefore,

(11) iN=(l-e)i-ir

and

(12) i =
1 -

In minimizing (6) with respect to b, the firm uses (10) and (12) together
with the specification of the supply functions given in (7) and (8). This
minimization is carried out in the next section, which is concerned with
the long-run comparative statics of the model.

A second equilibrium condition for the system is that the firm's prom-
ised payments can be exactly met by its net profits. One can either view
this as a type of zero-profit condition arising because the firms are
numerous, or a cash-flow balance condition for feasibility and equilib-
rium within the firm.

4. The situation would be more complex if dividends and retained earnings were taxed
differently. Consider an increase in the rate of inflation. This means that the debt-equity
ratio would tend to fall continuously since the nominal value of equity is rising. To offset this
tendency and maintain a stable value of b (which may, of course, differ from the b chosen
before the change in TT) , the firm must issue new debt and pay out the proceeds as dividends:
Note that it cannot retain these proceeds because doing so would cause the firm to depart
from its equilibrium growth rate. This process of converting these real gains (that result
from the inflation-induced fall in the value of existing debt) from retained earnings to
dividends has no tax consequence if dividends and retained earnings are taxed equally. The
process is therefore ignored in equation (9). In a more realistic model, in which dividends
are taxed more heavily than retained earnings, inflation would raise the effective tax rate by
causing more of the real return to have the apparent form of dividends rather than retained
earnings.



50 Inflation and Tax Rules in Macroeconomic Equilibrium

Since the labor market is competitive, the real gross rate of profit is
equal to the marginal product of capital, / ' . This is taxed at a rate T.
Nominal income of the firm includes this plus the inflation-produced gain
on the capital stock which is TT. Moreover, since the real value of the debt
has fallen at. the rate IT, the firm can borrow 6TT continually without
changing its debt-equity ratio. Therefore, the sources of funds amount to

(13) (1 - T)/ ' + TT + b-n

The uses of funds are composed of the direct capital costs (which are
being minimized as discussed above) of b(l ~ j)i + (1 - b)e, the
increased nominal value of the equity IT, and a tax allowance for deprecia-
tion.

Ordinarily we can regard depreciation of the capital stock as being
included in the definition of the production function. But in a world with
both taxes and inflation, depreciation allowances at historic cost under-
estimate the necessary capital requirements. We suppose, therefore, that
the additional funds used up by the difference between real depreciation
and the historic cost allowed by the tax system are 8TT. The parameter 8
reflects the timing and the rate of depreciation. (An example of the
calculation of 8 will be presented in the appendix.) The total uses of funds
are, therefore,

(14) b{\ - i)i + (1 - b)e + TT + 8IT

Equating (13) and (14) we have the condition

(15) (1 - T)/ ' = b{\ - T)I + (1 - b)e + (8 - b)-rr

describing the cash flow of the representative firm in equilibrium.
In equilibrium, firms must be choosing identical financing mixes and

rates of return on the two assets. Thus,

(16) b = b
eN = eN

IN - ?N

are equilibrium conditions.
Finally, recall that the supply of savings to the entire sector is fixed,

being a constant fraction of disposable income. The mixture of debt and
equity assets acceptable to the market depends on the net rates of return
that the market provides. Specifically, we assume that the differences in
the net real rates of return are the determining variables,

(17) b = T)(iN " eN)

and that -n' > 0, reflecting the fact that higher returns on bonds make
them relatively more attractive in the aggregate portfolio.
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In summary, therefore, the level of capital per head is fixed by (5) and
will be treated as constant throughout our analysis. The remaining six
variables, b, b, eN, eN, iN, iN, are determined through the system of
equations given by the conditions for a minimum of (6) and by (15)—(17).
The remaining variables e and / can be recomputed from (10) and (12),
respectively.

4.2 Effects of Changes in Inflation

We are now ready to study how a permanent change in the rate of
inflation changes the steady-state equilibrium of the economy. In gen-
eral, an increase in the rate of inflation will change the capital intensity of
the economy and, for any capital intensity, will change the debt-equity
ratio and the real net yields on debt and equity. In order to focus on the
effects that do not depend on the change in capital intensity, we are
examining the special case in which inflation does not alter the capital
labor ratio; we return in section 4.4 to consider the effect of inflation on
capital intensity.

We are therefore considering an economy in which the ratio of saving
to disposable income (cr) and the ratio of money to capital (!£) are
constant. Equation (5) then implies a unique capital-labor ratio that is
independent of the rate of inflation. Although the assumption of inelastic
saving and liquidity preference thus makes the economy decomposable,
this is not quite the classical dichotomy between real and nominal quanti-
ties. The first part of the model can be solved for an equilibrium capital
intensity and the corresponding real national income and marginal prod-
ucts of labor and capital. Conditional on this marginal product of capital,
the second part of the model finds the equilibrium debt equity and the
real after-tax yields on debt and equity. It is this part that we now
examine.

Equation (15) showed that the firm's after-tax income [(1 — T)/ ' — 8-rr
+ frir] is divided between net interest payments [b(l — T)/] and a return to
equity [(1 - b)e\.

(18) (1 - T) / ' - Sir + b-n = b{\ - i)i + (1 - b)e.

Using (10) and (12), we can rewrite the cash-flow equation (18) as

Viy) (1 - r)f = +

+ c
(1-b)

i - e l -
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Multiplying (19) by (1 — 9) we have

(20) (1 - 0)(1 - T ) / ' = b(l - r)iN + (1 - b)eN

+ -n[b(Q - T) + c(l - b)

+ 8(1 - e)]

This is the first of the three basic equations to be solved for b, eN, and iN.
The net cost of capital to the firms (N) was shown in equation (6) to be

b{\ — i)i + (1 — b)e — bit. Substituting again for i and e yields

(21) (l-B)N=b(l-T)iN+(l-b)eN

+ ir[(8 - i)b + (1 - b)c]

The firm selects b to minimize this cost, implying

(22) (1 - r)iN - eN + TT(0 - T - c)

+ 6(1 - T ) ^ ! + (1 - b)<$>! = 0

where xir
i = diN/db and <$>i = deN/db along the firm's financial supply

equations (7) and (8).
The final equation is the market's demand for debt relative to all

capital. Equation (17) and the equilibrium condition b = b, iN - iN, and
eN = eN imply

(23) b =

Totally differentiating equations (20), (22), and (23) with respect to b,
eN, iN, and the predetermined IT yields (assuming ^y = c}),y = 0):

db
(24)

Q{l-b)b{\--v)
Z - 1 (1 - T)

1 •n •n

fc(8 - T) + (1 - b)c + 8(1 - 6)
G - T - C

0

where Q = (1 - j)iN - eN + TT(0 - T - c) and Z = d2(l - Q)N/db2.
Since both iN and e^ are increasing functions of b(y$r

1 > 0 and <J>X > 0),
equation (22) implies Q < 0. The second-order condition for choosing b
to minimize the cost of capital implies Z > 0.

4.2.1 The Debt-Equity Ratio

Solving (24) for dbldft we have:

(25)
dix
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where A is the determinant of the matrix on the left-hand side of (24). We
have that A = (1 - T) + T)'[JQ + Z ( l - bi)]. Clearly, A > Owhen-n' =
0; although the sign of A is ambiguous when t)' > 0 (because Q and Z are
of opposite sign), we will continue to assume throughout this paper that
A > 0 even when we consider -n' > 0.

When c and 8 are both zero, so that economic depreciation is allowed
and the taxation of capital gains has been adjusted for inflation, we see
that db/dTt has the sign of T - 6.

It is important to note that the parameter values c — 8 = 0 do not
correspond to a full indexing of the tax system, in the sense of making it
inflation proof. There are two reasons for this, which we will explore in
detail in section 4.3. First, it is still nominal interest cost and not the real
costs that is deductible from profits of firms for tax purposes. Second,
nominal interest income, rather than real interest, is taxed at the indi-
vidual level. Thus, although the purely inflationary gains of equity hold-
ers are not taxed when c = 0, bond holders are not treated symmetrically.
(Under a full indexing of the tax system, we would have iN = [1 - 9] [/ -
IT], and not [1 - 6]/ - IT.)

These two distortions account for the nonneutrality of inflation with
respect to the debt-equity ratio as derived above.

The sign of the numerator of (25) cannot be determined on purely
theoretical grounds. However, for values of the tax parameters corre-
sponding roughly to the current U.S. tax laws (T = .45 and G = .30), we
can see that db/dir would be positive even if c — 0 and 8 = .3, which are,
as we will see, lower and upper bounds on the values of these parameters,
respectively.

4.2.2 The Real Net Rate of Interest

The effect of inflation on the real rate of interest has been the subject of
theoretical and empirical research at least since Irving Fisher (1930).
Equation (26) shows that the real net rate of interest is unlikely to remain
unchanged with our tax system:

(T - 8) - 8(1 - 0) + 7i'{Q(6 - T - c)
( 2 6 ) diN _ - Z[b(Q - T) + (1 - b)c + 8(1 - 9)]}

dix A

Consider first the case in which c = 8 = 0. The real net yield now
increases if T > 0 and decreases if T < 0. With T > 0, iN rises for two
reasons. With a fixed debt-equity ratio, the firm can increase the nominal
rate of interest by ir/(l - T) and keep the same real net rate of interest.
This raises the net nominal yield to households by (1 - 0)ir/(l - T) and
the real net yield by (1 - 0)TT/(1 - T) - ir = TT (T - 8)/(l - T). In
addition, with T - 9 > 0, inflation induces firms to substitute debt for
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equity, thus raising the interest rate further by a risk premium. Positive
taxation of nominal capital gains and historic cost depreciation reduce the
overall net profits of the firm available for interest payments.

In a previous study, Feldstein (1976; see chap. 3) found that in an all
debt-financed economy with economic depreciation (8 = 0 and c = 0),
the real net rate of interest would remain unchanged only if T = 6.
Equation (27) shows that this continues to be true when the firms choose
an optimal mix of debt and equity finance.

The magnitude of the change in iN can be crudely approximated by
assuming -n' = 0, that is, ignoring the shift in the debt-equity ratio.
Equation (26) then implies

diN _ T - 6 - 8(1 - 0)
d'n 1 — T

It is of interest to note first that this expression is independent of c, the
inflation-induced taxation of equity earnings. As noted above, diNld^ is
positive when T > 6 if 8 = 0. However, for tax rates close to those
currently in force in the United States, even modest values of 8 may
completely offset this positive effect. If 8 = .2, the real net yield on debt
would be approximately insulated from inflation, but only as the conse-
quence of two equal and opposite forces.

Intuitively, historic cost depreciation causes an implicit taxation of the
firm's cash flow which increases with the rate of inflation. Part of this is
borne by equity and part by debt. But, at the same time, the deductibility
of nominal interest costs is making debt a cheaper source of finance for
firms, on the margin. Firms attempt to issue more debt in order to take
advantage of this effect, but in the aggregate the market is not willing to
absorb any more debt, since -n' = 0. Therefore, the gross interest costs, i,
get bid up because the shift in the supply curve for bonds decreases their
price. Although some of this increase is taxed at the personal level and
some further losses are caused by the increased inflation itself, the net
return to holders of debt would be increased for a given level of gross
profits. Because corporate and personal tax rates are close in magnitude,
the historic cost-depreciation effect is important and may actually change
the direction that would be predicted by analyzing the capital markets in
isolation.

Note, moreover, that the effect of inflation on iN will vary among
individual investors in a way that depends on their own personal tax rates.
Bond holders with low values of 0 will benefit from inflation, while those
with high tax rates will receive a lower net interest rate as inflation rises.
Equation (27) implies that an individual with a 50 percent marginal rate
(0 = .5) will find that even a moderate rate of inflation eliminates his real
interest income. To see this, note that in the late 1950s and early 1960s
when there was no inflation, the interest rate was / = .04, and therefore
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for a 50 percent marginal rate individual, iN = (1 — 0) / = .02. The
appendix shows that 8 = .20 is a reasonable value for U.S. conditions.
With T = .45, equation (27) implies diNldi: = - .27. Thus, an inflation
rate of IT = .08 would eliminate all of the real net interest because of the
way in which the tax law operates.

Since / = (iN + ir)/(l - 0),

(28) di

d-n 1 - 6

di•N + 1 1 - 5
1 - T

With the value of 8 = .20 derived in the appendix, equation (28) implies
di/dtr = 1.45.5

4.2.3 The Net Real Return on Equity

The response of the real after-tax return of equity owners is, from
equation (24),

- (i - T)[c + 5(1 - e)] + ri'{Q(e - T - c)
( 2 9 ) de^ -Z[b(Q-j) + (l-b)c + 8(1-6)]}

da A

It is again useful to begin with the case 8 = c = 0:

(30) p =(T_e ^
d

Since Z > 0 and Q < 0,6 the sign of deN/dTr is the same as the sign of db/dir.
In this case, the yield on equity increases because the debt-equity ratio
rises, increasing the riskiness of equity. If inflation decreases the real
value of depreciation (8 > 0) or if nominal capital gains are taxed (c > 0),
the return to equity owners is thereby reduced.

A rough approximation of the magnitude of the change in the yield on
equities can be obtained by ignoring the change in the debt-equity ratio,
that is, by setting r\' — 0:7

5. The empirical evidence indicates that a sustained change in the inflation rate leads
after a few years to an approximately equal change in the nominal interest rate; see Yohe
and Karnovsky (1969), Feldstein and Eckstein (1970), and Feldstein and Chamberlain
(1973). Feldstein's 1976 model (see chap. 3 above), which ignored both depreciation and
equity finance, implied that the nominal interest rate should rise by twice the change in the
rate of inflation; this contradiction with the evidence is substantially resolved by the current
and more satisfactory model. The calculation of 8 in the appendix ignores the accelerated
depreciation features in the actual tax laws. The empirical analyses also failed to incorporate
taxation explicitly and may provide biased estimates of the effects of inflation on interest
rates.

6. See the discussion following equation (24).
7. With T)' =/= 0, part of the increase in eN reflects an increase in risk. That ambiguity is

avoided by assuming T\' = 0 .
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(31) ^ =-[c + 8(1-6)]
(IT:

The statutory rate of tax on capital gains is approximately one-half of the
individual rate on ordinary income. In addition, the effective rate is
reduced by the rule delaying the tax liability until the gain is realized. It
may be reasonable to estimate c = .20.8 With the estimate that 8 = .2,
equation (31) implies deN/diT = - .2 for all values of 0. A 10 percent rate
of inflation reduces the real net return to equity by 2 percentage points.

What is the corresponding value of eN when TT is zero? Equation (18)
implies

(32) e = (l-

and, since eN = (1 - 0)e when ir = 0,

(33) <k=(l

Using the values of i = .04 and b = .3 to represent conditions when the
inflation rate was zero and/ ' = .12 as the pretax marginal product of
capital (Feldstein and Summers 1977), equation (33) implies eN = .085
(1 - 0). An investor with a marginal tax rate of 0 = .3 receives eN = .059;
a 10 percent rate of inflation cuts the real net return to equity by about
one-third. With 0 = .5, eN = .042 when there is no inflation and a 10
percent rate of inflation cuts the real net return to equity in half.

4.3 Adjusting Taxes for Inflation

It is a very undesirable feature of our tax system that the equilibrium
real net rates of return on debt and equity vary with the rate of inflation.
This section considers how the definitions of taxable income and expenses
can be varied to eliminate the effect of inflation on equilibrium real'
yields.

The most obvious adjustments to the tax law are to end the taxation of
nominal capital gains (c = 0)9 and to allow replacement cost depreciation
of capital assets (8 = 0).10 Two further changes should be made, both in
the tax treatment of interest. First, individuals should be taxed on their
real interest receipts, b(i - TT). Second, firms should be permitted to
deduct only their real interest expense in calculating their taxable profits;
that is, taxable profits per unit of capital a re / ' - b(i - IT), SO that the

8. See Bailey (1969) for estimates of the effect of the deferral of taxation on the effective
rate of capital gains tax.

9. Specific proposals to adjust the capital gains tax in this way have been made by
Brinner (1973) and Diamond (1975).

10. See Fellner, Clarkson, and Moore (1975) for a discussion of this subject.
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company tax is T[ / ' — b(i — IT)]. Note that this is equivalent to allowing a
deduction of the nominal interest payment and taxing the real gain that
results from the decline in the real value of the debt: T ( / ' — bi) + T^TT.

With these changes, the firm's nominal after-tax income [(1 - T) / ' +
bit) is divided between net interest payments [bi - jb(i - TT)] and a return
to equity [(1 - b)e]:n

(34) (1 - T) / ' + b-n = bi - rb(i - IT) + (1 - b)e

With this change, iN = (1 - 8)(7 - TT), or i = IT + iNl{\ - 6). Similarly,
equation (9) becomes eN = (1 - 0)e, ore = eN/(l - 6). Substituting into
(34) and rearranging yields

( 3 5 ) ( 1_T ) r iL^k(iZ^
( 1 T ) r +
v " 1 - 0 1 - 0

This equilibrium condition (which is analogous to [19] without indexing)
is now completely independent of the rate of inflation.

Since the net cost of capital to the firm is the right-hand side of (35), the
condition for choosing b to minimize the cost of capital is also indepen-
dent of TT:

(36) (1 - r)iN -eN + b{\ - T ) ^ + (1 - b)fa = 0

The third equation, the market demand for bonds, is always defined in
terms of real net yields:

(37) b = T\(iN - eN)

Thus the three equations that determine the equilibrium values of b, iN,
and eN are independent of the rate of inflation. The tax changes described
above are sufficient to eliminate completely the arbitrary effects of infla-
tion.

At the current time, most discussions of adjusting the tax law for
inflation have stopped short of the complete indexing that has just been
described. The most common proposals call for replacement cost depre-
ciation and taxing only real capital gains. This partial indexing corre-
sponds to the special case of 8 = c = 0 that was examined in section 4.2.
The effect of the different approaches to indexing in comparison to the
current tax rules can be seen in table 4.1 for individuals at three different
marginal tax rates. Note that replacement cost depreciation only (8 = 0,
indexing rule 1) still causes e)v to fall with inflation, while 8 = 0, and c = 0
(rule 2) makes ^independent of inflation. Any of the partial rules makes
iN sensitive to inflation with the direction of the change depending on the
level of 8.

11. Note that this is analogous to equation (18) without indexing.
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Table 4.1

Personal
Tax Rate

(8)
and
Net Real
Return

0 = .50:
eN

IN

0 = .30:
eN

IN

0 = .0:
eN

IN

Equilibrium Real Net Rates of Return under Various Tax Rules

No.
Inflation

.042

.020

.059

.028

.085

.040

Current
Rule

.022
- .007

.039

.030

.065

.084

10 Percent Rate of Inflation

Partial Indexing

1

.032

.011

.053

.055

.085

.122

Rules3

2

.042

.011

.059

.055

.085

.122

3

.042

.061

.059

.085

.085

.122

Complete
Indexing

.042

.020

.059

.028

.085

.040

NOTE: The calculations are based on the following assumptions:/' = .12, T)' = 0, b = .3,
T = .45, c = .20, and / = .04 at IT = 0. See text for details of equilibrium relationships,
a. Partial indexing rules: (1) replacement cost depreciation (8 = 0); (2) replacement cost
depreciation (S = 0), no taxation of nominal capital gains (c = 0); (3) replacement costs
depreciation (8 = 0), no taxation of nominal capital gains (c = 0), personal taxation of real
interest only [(iN = (1 - 6)(i - ir)].

4.4 Conclusion

Our tax system was designed for an economy with little or no inflation.
In this paper we have shown that the rates of inflation that can be
expected in the future will cause capricious and undesirable changes in
the effective rates of tax on capital income. This would be true even with a
proportional tax, but a progressive structure can exacerbate distortions.

The inflation-induced change in the effective rate of tax implies a
corresponding change in the real net rate of return on capital that savers
receive. This is not only a temporary disequilibrium effect but one which
persists in steady-state equilibrium.

We have purposely simplified the analysis by abstracting from the
effect of inflation on portfolio composition and the potentially more
important effect on the rate of saving.12 With our current tax system,
inflation decreases the net rate of return and therefore is likely to de-
crease the rate of saving. This in turn would decrease the ratio of capital
to labor and thus increase the marginal product of capital. This in turn
would partially offset the fall in the after-tax rate of return, but the
qualitative results of our analysis would remain unchanged. In contrast,
the partial indexing described in section 4.3 allows for real economic

12. See Boskin (1978) for estimates of the effect of the real net rate of return on savings.
Feldstein (1976; see chap. 3 above) discusses the small size of the liquidity portfolio
composition effect.
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depreciation for firms but does not tax the real return to savings. The
likely result would be an increase in saving which would reduce the
marginal product of capital, again partially reducing the effect described
above but not changing the qualitative conclusions. Only complete index-
ing—recognizing only the real component of interest payments as well as
altering the treatment of depreciation and capital gains—would make
real yields and therefore saving independent of the rate of inflation.

4.5 Appendix: The Effect of Inflation
on the Tax Value of Depreciation

by Alan Auerbach

In this appendix we calculate the implicit rate of tax induced by historic
cost depreciation in a period of inflation, that is, the value of the para-
meter 8 used in the text. We shall investigate the special case in which
capital decays ("evaporates") exponentially.

Consider an investment of $1 of capital at time t = 0. With exponential
depreciation at rate d, the net marginal product of capital / ' can be
written as f = g' — d, where g' is thus the gross marginal product of
capital. In any future period, the firm pays a tax at rate T on g' - hi -
D(s), where D(s) is the real tax depreciation allowed on a "machine" of
age 5. The firm's first-order condition, analogous to equation (15) is

(38) (l-T)g'=(N + d)(l-jZ)

where Z is the present value of the tax depreciation as of the time that the
investment is made:

(39) Z =

Note that when D(s) corresponds to economic depreciation, that is, D(s)
= de~ds, Z = d/(N + d), and (38) becomes

(40) (1
N + d

or

(41) (1 - T)(#' - d) = N

This is identical with the condition of (15) when 8 = 0, that is, when
economic depreciation is allowed.

The method of historic cost depreciation that is in current use13 implies
that D(s) = de'^e'™, that is, the real value of the depreciation falls

13. We ignore the special features of the investment credit and accelerated depreciation.
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below economic depreciation by a factor that grows with time at the rate
IT. Thus, for historic cost depreciation we have ZH = d/(N + d + TT), and
(38) becomes

(42) (l-T)g' = (N + d)ll Td ^
/ o v ^ N + d

This can be rewritten as

(43) (1 - T)/ ' + (1 - j)d
N + d + v

or

/ Td \
(44) (1 - T)/' = N + — IT

Comparing (44) with (15) and using (6) shows that

(45) 8 = —

For a machine that depreciates one-tenth per year, d = .10. At TT = 0,
M= (1 - T)/ ' or approximately N = .55 (.12) = .066. Thus at IT = 0,8 =
.27. At IT = .10, equation (44) implies N = .048 and therefore 8 = .18.
Lower values of d imply smaller values of 8 at each depreciation rate. For
example, at IT = 0, a decay rate of d = .067 implies 8 = .23. In the text we
used 8 = .20, a relatively conservative value for the inflation rates that
have been observed in the United States.


