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CHAPTER I
INTRODUCTION

General Introduction to the Combined

Effects of Inflation and Taxes

One fundamental problem that has been attractlng 1ncreas1ng

—

attention in recent years is the combined effects of taxes and inflation

on f1nanc1al and economic dec151on—mak1ng. New studies, such as

Hendershott (1981), Feldstein, Green and Sheshinski (1978), and
Feldstein (1982a), show that the interaction of tax rules and inflation
has resulted in intended and unintended effects on labor supply,
business equipment, corporate financial structure, the prices of common
stock, capital gains, housing investment and prices, and saving.1 A
recent study, edited by King and Fullerton (1984), shows that the
interaction between inflation and the tax system goes beyond the lack
of proper adjustment of depreciation for inflation. Their research
shows that the combined effects of inflation and taxes affect the way
investments are financed and produce different effective tax rates
across different types of capital assets.2

The most dlrect effect of 1nflat10n 1s to ralse the total effective

tax rate on the capital income of non-financial corporations. The tax

law and 1nflat10n have 1nteracted to ralse the effectlve tax rate on

the proflts earned on investment in plant and equlpment and thereby

e g e s e o g P o e e S i e e ST AR 4 e AR P e P et g i

3
to reduce the net-of-tax. . rate.of return. The total effective tax
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rate rose from 55.17% in 1965 to 74.5% in 1979 4 At the same tlme, the

.
e . e e bt N S m i A =S e SRR
e % s

real net rate of return decllned from 6. 5/ in 1965 to 2 4/ in 1979

Summers (1981a) claims that more than half of this decline in the after-
tax rate of return can be attributed to increased inflationary induced
taxes rather than to a decline in the pre-tax rate of return.5

The total effectlve tax rate rose because of the use of firms of

e ————— e o R e

hlstorlc cost method of deprec1at10n of plant and equlpment for tax

purposes. This added over $25 bllllon to corporate tax llabllltles

in 1979. The first-in-first-out method of calculatlng the value of

inventories was another reason for the increase in the total effective

tax rate. Taxation of nominal inventory profits raised corporate

taxes by over $30 billion in 1979.7
The reduction in the rate of return on investment resulted in

reducing 1nvestment in assets. The cyclically adjusted rate of net

investment, i.e., net investment over GNP was 4 6% in 1965 but only

e s e i S AT e e S e e T s e

2.8% in 1979 8 This reduced rate of growth of the capital stock

ot ek s
ot S AT

contributed to the substantial slow-down in productivity growth. In
1980 and 1981, policies to lower inflation caused temporary higher
unemployment and lower economic growth. Although the economy has
recovered from the recession since 1982, production is still below
the economy's full potential.

The short-run costs of reducing inflation in the 1980s have been
very high. However, based on the experience of the past few years,
it seems that the economic benefits of reducing inflation outweigh
the economic costs.

The sum of the economic costs of inflation can be high. The

important point is, however, that these costs continue so long as



inflation continues. They can be eliminated only by eliminating
inflation and can definitely be reduced by changing the tax laws.

The analysis above suggests that the interaction of inflation and

s o b e ettt

an

taxes has resulted in the decline in the rate of growth of the

e et ot 50 S i R < T . E A 3 i e s o

corporate capltal formatlon through its effects on the rate of return

N L L b st oo, -
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on 1nvestment. In order to understand the way in which this inter—

action affects macroeconomic variables, a thorough study of the U.S.

tax system and the distortionary effects of inflation is necessary.
Objectives of the Present Study

The principal objectives of this study are to examine the combined
effects of inflation and taxes on capital formation, the rate of return
on equity, and the rate of return on debt. In particular, an attempt
is made to model the way in which inflation affects economic variables
in the presence of corporation taxation.

%X Inflation has many adverse effects on the economlc system. It

RN e e
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distorts the measurement of profits, of 1nterest payments, and of

SNSRI S YIS S SIS [T,
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I
capital gains. TIts effect on the tax system could be through increases

in the effectlve tax rate on real income. Because interest expenses

are deductlble, inflation could lead to the expan31on of consumer

debt and the hlgher demand for owner- occupled hou51ng 9 Any way at

O it ok

whlch 1t 1s looked 1nflat10n and taxes 1nteract to lower the rate of

o i A e - NN .

growth of the capital formation in the private sector of the economy.
The purpose of this dissertation is to present an explicit and
consistent analytical framework which clarifies some of the conditions

under which the many frequently heard comments about inflatiom and

taxes are legitimate. In doing so, the study is limited to analyzing



the combined effects of inflation and taxes on capital formation, rate
of return on equity, and the rate of return on debt.

In chapters II, III, and IV, a neoclassical monetary growth model
is used to study the effect of inflation and some other important
‘macroeconomic variables, such as the federal budget deficit, corporate
and personal tax rates, and debt-equity ratio, on capital formatiom.

Higher rates of 1nflat10n cause people to shlft thelr money

et e e o

balances into real capital because money provides a negative or very

low real rate of return. Thls shlft from money 1nto real capltal 1s.

called The Tobln effect. Fischer (1979) shows that it holds in

o e e =

. . 10
rational expectations models. Meanwhlle, higher rates of inflation

e et B b1 sttt 2 b s

dr1ve up the replacement cost of capltal while the current tax laws

prov1de for a deprec1at10n allowance based on the hlstorlc cost of

i PSS TR e A 3 - - P B [ P T ~ -~

capital. These lower real return on capltal 1nvestment and therefore,

S e 2 s o ey RPN, ¢ emtian ot S b,

reduce the rate of growth of capltal accumulatlon. In chapters 1I,

L P e e i e

III, and 1V, it is argued that the interaction of inflation and
taxation reduces the rate of growth of capital stock which is crucial
to the well being of the economy in the long run.

‘ \
In chapter{ﬁz;a disaggregated model of business activity is

N

presented. The economy is assumed to be domlnated by the corporate

e sl am

sector, and the _corporate sector is assumed to con31st of f1rms that

e i ST B -

differ only w1th respect to their _sizes. Under these circumstances,

the combined effect of inflation and taxes on the rate of return on
debt capital and equity capital can be studied, and conclusions can

be drawn with respect to this combined effect in the economy. If

1nf1at10n decreases the real net rate of return, then the funds

mlgrate to other less productive sectors of the economy, such as real



estate. The analysis in chapter VI shows that under the current U.S.

oo

tax law, an increase in the rate of inflation leaves the interest rate
on corporate debt virtually unchanged. However, the real net rate of

return on corporate equity decreases substantially.ll If the rate of

saving is-sensitive to the real net rate of return, as claimed by

Boskin (1978), this leads to a lower rate of accumulation of capital.

At the same time, the capital-labor ratio in the corporate sector is

o i R R o S es e e P T -

decreased, and the marginal productivity of capital is increased.

The real ﬁe£ cost of capital is affected by four major parts of
the tax code. The ability to deduct interest payments as a business
expense is one. The ability to deduct allowable depreciation at
historic cost as a business expense is the second part of the tax code
that affects the real net cost of capital. The opportunity to claim
an investment tax credit is not dealt with in this paper. However,
it is the third major part of the tax code that affects the real net
cost of capital. The last major part is the inventory accounting
method.

This paper shows that the subjects of capital formation and the
rates of return are inter-related. If the problem of low rates of
return is addressed, the problem of low rates of capital formation
will be addressed automatically. It is shown that the real net cost
of capital is the key to solving the problems associated with the
effects of inflation and taxes.

An important aspect of capital formation which is emphasized in
this paper is its explicitly financial side. Each decision to create
more investment has a financial side. The current system of taxing

corporate income influences corporate financial policies. The system



encourages more debt instead of equity and promotes retention of
earnings instead of payment of dividends. It is shown here, however,
that the total debt-to-income ratio has been stable in the United
States. With large budget deficits and increasing share of the
government debt in total debt in the economy, the question is whether

businesses can continue to undertake increased capital outlays.



ENDNOTES

1See Feldstein (1976) for the combined effects of inflation and
taxes on the real rate of interest; Hendershott (1981) for the effects
on stock prices; and Summer (1981a) for the effects on corporate
investment and capital formation.

2See King and Fullertom (1984), pp. 45-90.
3See Bosworth (1985), pp. 1l4-15.
4See Summers (1981a), p. 122, table 3.

>Ibid., p. 123.

6Ibid.

’Ibid.

8Ibid., p. 120, table 2.

9See Feldstein (1982a).

0cee Fischer (1979), pp. 225-252.

lThis result is consistent with the findings of Ballentine and

McLure (1980), pp. 351-372. They used a two sector model, but obtained
the same results.



CHAPTER 1II
INFLATION AND CAPITAL FORMATION
Introduction

The slow growth of U.S. productivity in recent years has attracted
increasing attention. The slowing in capital formation is said to play
a major role in the stagnation of productivity growth since 1973.1
Some analysts, however, claim that the apparent productivity slowdown
in the last decade is only an illustion.2

Beebe and Haltm;ier (1980) show that reduced capital deepening—-
slower growth of capital-labor ratios within different sectors in the
economy--is an important factor in prodﬁctivity slowdown, accounting
for ome-third to one-half of the deceleration. The rate of growth of
the capital-labor ratio was 2.87% during 1948-1965, 2.5% during 1965-
1973, and 1.8% during the 1973-1978 period.3 They also show that the
slowdown is evident in total productivity (involving both éapital and
labor inputs).

Economic uncertainty, inflation, reduced output growth, tax laws,
government regulations, and lack of labor participation and job
security contributed to the slowdown in capital investment and hence
in productivity, according to Beebe and Haltmaier. They conclude that
"an appropriate policy respomnse would call for a reexamination of

. . . 4
governmental policies and other factors that affect capital formation."



Probably the best 1nd1cator of capltal 1nten31ty 1s the _capital-

it = PENT IR v

labor ratio. As mentloned earller, whlle the capltal 1abor ratlo rose

» e S T e e e
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at an annual rate of almost 3/ durlng 1948 1973, it rose at the rate

P e T b e Ser L -

- i B e o e am e s e s

of only 1.87% during the 1973 1978 perlod _This may have accounted for
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one-third to one—half of the decllne in product1v1ty growth with a

S,
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major part of the slowdown due to other factors.5 These include

P N em e e RS

[P g n,

changes in the composition of the labor force, in the mix of output,
and in the composition of capital formation. At least some of these
changes are of a temporary sort and some reflect a change in consumer
preferences towards the output of the industries (such as services and
health care) with lower productivity. Summers (1981la) rules out any
substantial effect of cyclical factors on the level of investment, -and
studying the changes in consumer behavior is beyond the scope of the
present analysis.

There is a need to look at the factors that keep capital intensity

and, therefore, the rate of capital accumulation from being higher.

S

The questlon’here is whether (D the unavallablllty of saving and

w Rk i g o e - R P Bt G Sr — e T g i 43 LI BRI T i+ S N R
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investable funds, or (2) 1nadequate w1lllngness to invest is the
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11m1t1ng factor.
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Looking at the saving function, a shortage of saving relative to
investment demand should be signalled by a high and rising real rate
of interest. The combination of high nominal interest rates and
the slowing in inflation has resulted to real interest rates well
above their historical averages through the past few years.7 Although
nominal interest rates have declined since mid-1982, they are still
‘high relative to inflation.8 Throughout 1983, the interest rate on

90-day Treasury bills exceeded the actual inflation rate by 4.5



percentage points—-a simple real interest rate which, before 1981,
had not been attained since the Great Depression.

A long-run analy51s shows, however, that though 1nterest rates

et o e e S I v T S A o A S e A B e ey
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have risen sharply 1n nomlnal terms, they have remalned relatlvely low
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in real terms throughout the years._l0 On the other hand, while the
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cost of equity capital has been high due to lagging stock prices in
recent years, financing by new issues has never been a major factor,
and major reliance of the corporations has been on internal sources.

Summers (198la) suggests that policy measures directed at
increasing national saving would not affect investment significantly.
He argues that to increase investment, the policy should be directed
at corporate capital.11

A second question with respect to capital formation is whether
investment has been retarded by inadequate rates of return. Until
recently, it was generally believed that the rate of saving is
independent of the rate of return. Boskin (1978) uses the real
after-tax interest rate in his study of the interest elasticity of
saving, and finds it to be significant and equal to .4. The rise in
the demand for investment requires financing through a rise in the
quantity of saving. Therefore, a higher real return to saving 1is
the incentive needed, and higher capital spending must accompany
higher real rates.12 Maybe this could explain the recent high real
interest rates as a result of recent corporate tax cuts and accelerated
depreciation allowances adopted to stimulate capital spending.

Chapters II and III deal with the second question and the
way in which inflation affects the capital formation through its

effect on the rate of return. In chapter II, the effect of inflation

10
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on capital formation is studied. The same thing is done again in
chapter III, this time in the presence of corporate taxation.

To study the effect of inflation on capital formation, a
neoclassical one-sector monetary growth model similar to the one

presented by Feldstein (1982a) is utilized.13

Neoclassical Monetary Growth Model14

Tﬁe economy is described by a simple neoclassical one-sector
monetary growth model in which the population grows exogenously at a
constant rate of n, and the labor force is a fixed fraction of the
population. There is only one good, which can be used either for
consumption or production. A unit of the good when consumed disappears
from the scene; when used in production, it is called capital. Capital
is thus used here to mean the quantity of the good currently used in the
production process. There are constant returns to scale and no technical
progress. The technology can be described by a production function

that relates output per capita, y, to the capital stock per capita, k:
vy = fk), £f' >0, f" <0 (2.1)

This production function is assumed to be homogenous of degree ome.
‘Money enters the model as an asset held by individuals. The

demand for real money balances per capita, m, is assumed to be a

function of the nominal rate of return on real assets, E} and capital

stock per capita, k, with the latter being the constraint variable.

m = L(?}k, L' <0 (2.2)



12

An increase in inflation, by increasing the real cost of holding
money balances, encourages individuals to economize on real money
balances and, therefore, to devote a larger share of their wealth to
real assets.

The real value of individual asset or wealth holdings, a, is the
sum of the values of outside money per capita, m = (M/p)/N, and the

per capita capital stock,E.15

a=m+k (2.3)

Here, p represents the price level, and § 13 the population.

The importance of the substitution between k and m depends on the
size of the stock of outside money relative to total wealth of the individual.
(m/a) is about 37 in the United States, suggesting that even major
changes in nominal rates of return on capital have a small effect on
the portion of saving that contributes to real capital formation.l

In the model of one-sector monetary equilibrium growth, if the
rate of growth of the nominal money stock is given, the rate of
inflation can be determined. The reason is that the growth rate of m,
like any other real stock, must remain constant in equilibrium growth.

In steady state, (m/k) = (M/pK) must remain constant; therefore, the

rate of growth of the nominal money stock is equal to the rate of

growth of prices plus the rate of growth of the population.17

M/M) =1 + n, (2.4)

where M = (aMm/dt), (ﬁ/M) is the rate of growth of the nominal money

stock, and Il is the rate of inflation.
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Economic agents hold a part of the real assets in the form of
real cash balances. It is through the transmission mechanism of the
relative rates of return of both assets (real cash balances and
capital goods) that monetary policy can influence the real variables
in the neoclassical monetary growth model. As specified bf equation
(2.2), real cash balances are negatively related to the opportunity
costs attached to the holding of cash balances. Under the assumption
of no taxation, these opportunity costs can be represented as the
difference between the real rate of return of capital goods, fl} and
the real rate of return of the cash balances, -Il. The opportunity

costs can consequently be rendered as (f£' + I).
T=f"+1 (2.5)

In the U.S. economy capital is financed by a mixture of debt and
equity. Suppose 0 < b £ 1 is the proportion of capital that is
financed by debt, i is the nominal rate of interest, and e is the
real rate of return on equity. Then the nominal rate of return on

capital, E, can be defined as
T = bi + (1-b) (eHl) (2.6)

Therefore, in an economy with mixed debt and equity finance,

from equations (2.5) and (2.6),
T =bi+ (I-b)(eHl) = £' + 1 (2.7)

Equation (2.5) or (2.7) gives the optimal condition for capital

stock, or the investment equilibrium condition. Accordingly, equation
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(2.2) 'specifies the demand for money as a function of the nominal return
to capital, f' + II.

Consider the model of Feldstein (1976) in which firms finance all
capital investment throﬁgh the sale of bonds-to individuals. Here,

8

b=1, and from equation (2.7),'; =1i=f'+4 H.l Now consider an all

equity world. In this case, firms finance all capital investment

through equity financing. Here, b=0, and from equation (2.7),

r=e+1I=f"+4+1, ore=f'. In the short run e = f'/q, where g is the
market price of capital in terms of output.19 Since the analysis here
is concerned with the steady state long-term relationship, g is equal

to unity and, therefore, T=e+1I=7f"+ H.ZO

The analysis above shows that no matter how capital is financed,.
equation '(2.5) holds and the opportunity cost of capital is given
by £' + II. In section (3.2.2), it is shown that in a world with
taxation of capital, this conclusion does not hold.

The government consumes a constant fraction, h, of real natiomnal

income per capita, y. Real per capita government spending, g, is,

therefore,
g = hy (2.8)

Disposable income, d, is defined as national income minus taxes, T,

and the reduction in real money balances (or tax on real balances)

caused by inflation, EE.Zl

d=y ~-T = IIm (2.9)

The government deficit, g-T, is financed as the increase in the

stock of real moﬁey balances, (I + n)m.22
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- M,
g-T—(II+n)m=pN (2.10)

where N is population. Therefore, the govermment deficit is financed
by increasing the money supply.
Substitute equations (2.8) and (2.10) into equation (2.9) to

obtain
d=y ~hy +nom=y(l -h) +nm (2.11D)

The most important influence that government money can have on the
operation of the economy is through disposable income, which determines
the saving of the economic agents. The supply of saving is propor-

tional to the households' disposable income, d. Therefore,
s = od, (2.12)

where 0 <g< 1, is the saving propensity, assumed to be constant.
Saving is divided between capital and real money balances. The
composition but not the size of the portfolio is dependent on the real
rates of return on both assets. The introduction of taxes on capital
income is assumed to affect the allocation of saving but not the
savings rate out of real disposable income. In steady state equilibrium,
all real assets grow at the same rate as the population. Therefore,

from equation (2.3),
s =na = n(k + m) . (2.13)

Combining equations (2.12) and (2.13) gives the growth equilibrium

equation:

od = n(k +m) = n(l + L)k (2.14)
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Substitute equations (2.1), (2.2), and (2.11) into equation (2.14)

to find
c(l -h)y - (1 -dnlk -nk =0 ’ (2.15)

This is the growth equilibrium condition.
To study the steady state behavior of the economy, it is useful

to collect the six equations that jointly determine ¥s M, E):E’.Q’ and k.

y = £(k) (2.1)
m = LDk ’ (2.2)
M/M) =1 +n | (2.4)
T=f'+1 _ (2.5)
d=y-hy +nm=y(l -h) + nm (2.11)
od = n(k + m) (2.14)

The exogenous variables are the rate of population growth, n, and
the propensity to save,_g.23 The policy instruments controlled by the
government are the share of government spending in national income, h,
and the rate of growth of the nominal money stock, ﬁﬁlﬁl-

To illustrate the model, figure 1 can be used.24 Real per
capita income, y, is presented on the vertical axis and per capita
capital-labor ratio, orcapital intensity, k, on the horizontal axis.
The slope of the production function Qy is the marginal product of
capital at the corresponding value of capital intensity. Onk is the
capital requirement line and represents the rate of growth of capital

iqero . . . 2
goods required to maintain the equilibrium value of capital intensity.



Figure 1. The Neoclassical Growth Diagram
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The vertical distance between the Oy curve and the 00(l-h)y-(1-0)nm
curve represents‘per capita consumption at the relevant value of
capital intensity. Equilibrium occurs in point E where the curve of
the available savings for expansion of real capital goods, i.e.,
0o(1-h)y-(1-0)nm curve, intersects the Onk curve.26 The eéuilibrium
value of capital intemsity and accordingly income per employee are
Ok* and Oy* respectively. Now output per head and capital stock per
head are constant. The economy is in steady state and current saving
and additions to the capital stock would be just enough to equip new
labor with the same amount of capital as the average worker uses.

If the saving rate increases, then the long-run level of per
capita real income and per capita capital intensity rises. However,
the growth rate of per capita real income is not affected in the
long-run. Here, at point E, the rate of economic growth is equal to a
term determined by the saving ratio and the money-capital ratio
divided by the capital output ratio.27 In the short-run, the increase
in saving rate does raise the growth rate of per capita real income
according to the neoclassical monetary growth model.28

Johnson (1967) points out that in a quel such as this, money is
not neutral, in the sense that the-degree of convergence to the
equilibrium growth path depends on the rate of moﬁetary expansion.29
Consumption per head can be raised by capital accumulation, if the
marginal product of capital,_ﬁl, is larger than the rate of growth, E,3O
Per capita consumption is maximized in point P, where the marginal
product of capital is equal to the grbwth rate (£'=n). The

corresponding equilibrium value of capital intensity is k* and per

capita consumption is PE. Points on the production function to the
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right of point P correspond to per capita capital intensity larger than
k*, and represent situations which are dynamically inefficient (f'<n).
Per capita -consumption can be increased by reducing savings.

The economy can always be moved to the maximum per capita
consumption (i.e., golden rule) point P, with monetary policy. From

equation (2.2),"

L@ =4 (2.16)
Differentiate with respect to time to find31

dLy _ M, Moo

G = (pK) [Gp - I - nl. (2.17)

As the rate of growth of monéy supply is increased, the expected
(and actual) rate of inflation; II, is higher according to equation
(2.4). Equation (2.17) suggests that expansionary monetary policy
leads to a lower value of money-capital ratio which would eventually
increase real saving and the equilibrium capital-labor ratio.

Therefore, if the saving behavior in the economy is such that the
money-capital ratio is low and the capital intensity is to the right
of k*, this saving surplus can be eliminated by bringing about a
contraction in the money supply, producing a deflationary price
development. On the ogher hand, an inflationary policy is needed
when L is "too high" and capital intensity is lower than k#*.
Therefore, money is not neutral in this model.32

Equation (2.17) shows that monetary policy along with the demand
for money affects the equilibrium growth path.. In the extreme, as a

result of monetary expansion, the rate of inflation may become so

high that the real cash-balances are reduced to a negligible amount
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so that saving in the economy is totally devoted to real capital goods.
It is possible that the resulting capital intensity does not satisfy
the condition of the golden rule which maximizes consumption per head.33

In the next section, the effect of inflation on capital formation

is calculated.

The Effect of Inflation on

Capital Formation

As mentioned earlier, the rate of growth of the nominal money
stock,_giﬁgl, is one of the policy instruments of the government.
This makes the model block recursive. From equation (2.4), d(ﬁ/M) = dII.
If the rate of growth of the nominal money stock is given, the rate of
inflation can be determined. In other words, even though the rate of
inflation is an endogenous variable in the model, its value is
determined and set by the government. Total differentiation of the

six equations of the model yields:34
(dk/dl) = {(1-0o)nL'k}/{c(1-h)f' - (1-0)n(L'f"k+L)-n} (2.18)

The denominator is unambiguously negative. Since —-(l-0)nL'f"k is

negative, the denominator will be negative if o(l-h)f'-(l-0)nL-n < 0.

Multiply this inequality by k and substitute m = kL to obtain

ko(l-h)f' < (1-a)nm + k. From equation (2.14), od = o{(1-h)f+om} =

nm + nk, or o(l-h)f = (1-0)nm + nk. Therefore, the inequality can be

written as ko(l-h)f' < o(l1-h)f, or kf' < f. This inequality is the

condition for the stability of the simpler real growth model with no

money and it clearly holds.35
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The numerator is negative because the demand for money is
inversely related to the nominal rate of return on capital. That is,
L' < 0. Therefore, under the assumption of no taxation of capital
income, an increase in the rate of inflation raises steady state
capital intensity, i.e., (dk/dl) > 0.

Since money and capital holdings present alternative portfolio

assets, they move in opposite directions according to:36
(dk/dm) = {((1-0)n)/(1-h)f'-n)} (2.19)

The relationship between m and k is negative if o(l1-h)f'-n is
negative., This is an element for checking the stability of neoclassical
monetary growth model and is satisfied by most plausible combinations

of parameter values. Assuming 0 = .1, f' = .11, and n = .03, and given

the fact that h was equal to .2 in 1983, it is found that o(1-h)f' < mn.>’

It is possible to arrive at a numerical evaluation of how inflation
affects capital formation. Equation (2.18) suggests that in a world with
no taxation of capital income, given the parameters prevailing in the

economy and assuming £"=0, (dk/dll) was about $1,975,595 in the long run.

Therefore, if inflation in that year was one percentage point higher, capital
stock, K, would have been $221,267 billion higher.39 This is

obviously a very rough estimate at best, since the model used here is
very simple and capital income is taxes in the real world.

This two-asset model of economic growth which was originally
developed by Tobin (1965) is subject to a number of criticisms. The
best known criticism is called the "Tobin-paradox." Tobin argues
that saving formed from disposable income will be transformed into

capital goods (physical capital) as well as real cash balances
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(monetary wéalth). This division (portfolio balance) depends on the
real rate of return on both fypes of assets. Tobin argues that the
introduction of pure money as an asset leads to a lower saving ratio
than in the pure, real model of economic growth. This rather strange
conclusion that introducing money as a wealth component woﬁld reduce
the equilibrium value of capital intensity, is due to the fact that
money is functioning only as an asset and not as a producer or consumer
good. |

A higher rate of monetary growth, which results to a higher
equilibrium value of the rate of inflation according to equation (2.4),
will reduce real cash balances as a wealth component on the basis of
.Tobin's views regarding the portfolio behavior. The difference which
arises between the real rates of return on both assets is expressed
by more physical capital as shown by equation (2.18). This
substitution of physical capital for cash balances is called the
portfolio effect of Tobin. Therefore, in a model such as this, the
monetary authorities can influence savings by regulating the growth
rate of the money supply. This suggests that they should look for an
optimal rate of inflatiom.

Johnson (1966) and Levhari and Patinkin (1968) showed that under
a different set of assumptions regarding the saving propensity, the
influence of a change in the rate of monetary expansion on the
equilibrium values of the real variables, or capital intensity is
ambiguous. However, if the saving ratio is constant, a higher rate
of monetary growth, or a higher rate of inflation, reduces the desired
cash holdings and more saving is directed towards physical capital

goods. The same results are found when a positive relation exists



between a change in the rate of inflation and a change in

saving to disposable income.

the ratio of
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ENDNOTES

1This claim was made, among the others, by Clark (1978), pp. 965-
975; and Kendrick (1980).

2See Morris (1984), pp. 3-15.

3See Beebe and Haltmaier (1980), p. 13, table 5.

4Ibid., p- 8.

>Ibid., p. 13.

6See Summers (198la), pp. 117-121.
7See Berson (1983), pp. 23-28.
85ee Miller (1983), p. 9.

9Friedman (1981), p. 39, examines some of the explanations for
high interest rates and finds that none of them is satisfactory.

10See Boskin (1978).

llSee Summers (1981a), pp. 143-146.

12See Feldstein (1980b), pp. 636-650.

13This model is also used in some other papers such as Feldstein

(1976) .

14Feldstein (1980b) uses a three-asset model of monetary economic
growth. In his model, government deficit is financed by increasing
the money supply and issuing interest-bearing government debt.

15Monetary growth theory was originally developed by Tobin (1965).

6Outside money is based on the debt of a unit (government)
exogenous to the economic system itself. Therefore, it is not the
creation of a private banking system. It is a completely liquid
financial asset that is considered as an addition to the net-wealth
by private economic agents.

5ee Feldstein (1982a), p. 301.
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18Feldstein (1976), p. 810, offers an alternative explanation for
equation (2.5). Firm's profit will be maximized when the marginal
product of capital, f', is equal to the real rate of interest, i - II;
or stated differently, when the marginal product of capital plus the
appreciation in the value of a unit of capital (i.e., £' + II) is equal
to the nominal rate of interest, the firm's capital stock will be
optimal.

lgg is also called Tobin's q. According to Tobin, in a world with
no taxes, firms invest as long as each dollar spent on capital raises
the market value of the firm by more than one dollar. If g, the market
value of an additional unit of capital is defined as the market value
of the capital stock to its replacement cost, investment will increase
if q is larger than unity, and it will decrease if gq is less than unity.
If q is equal to unity, then investment consists of only the replacement
component plus an expected growth component in a growing economy.
q may be less than unity because of the differences in taxes on
dividends and capital gains. However, in the long-run and the steady
state, when desired and actual levels of capital are equal, g is unity.

20See footnote 19.

2lgee Feldstein (1982a), p. 302.

22Since m = (M/p)/N, or M = mNp, the increase in the stock of real
money balances, (I + n)m, can be written as

L] L] . * M g L]
P m _ N(mp + mp) - dt  _dt _ M
(p g™ Np pN pN __pN ’

3The constancy of the saving rate has been demonstrated by
David and Scadding (1974).

24See Johnson (1977), p. 166.

25This required rate of growth is the population growth rate, n,
which is also the slope of the Onk line.

6Saving is fully transformed into real capital goods and real
cash balances.

27From equation (2.15), n = o{(1-h)/[(1-0)L+1]1}/(k/y).
28

See 0Ott, Ott and Yoo (1975), pp. 300-306.

29See Johnson (1961), p. 167.

30See Phelps (1961), pp. 638-643.
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3lsee ott, ott and Yoo (1975), p. 305.

dM .dp
K(p o2 - M'==
L dQUp) _ & M dt dt” dK M

dL, _ M/p)= dt dt p _ D dt p
K 2 <2

M _ Mp K M_M

M
pK 2 2p pK [ﬁ - -n].

25ee Beare (1978), pp. 456-458.

33See Tobin (1968), pp. 838-839.

34Totally'differentiate equation (2.15) after substituting equations
(2.1), (2.2), and (2.5) to obtain equation (2.18).
35See Feldstein (1980b), p. 642. kf' < f implies that f' < y/k.
In other words, the marginal product of capital, f', which is the slope
of f(k), is less than income-capital ratio. Income-capital ratio in
the U.S. is about .33, while_ﬁl is about .11, according to most studies,
such as the ones mentioned in footnote 37.

36Equation (2.19) can be found by substituting equations (2.1),
(2.2), and (2.5) into equation (2.15) and then totally differentiating
this equation.

37See Summers (1981c), p. 182, for ¢ = .1 and n = .03. See
Feldstein (1980a), p. 316, for £' = .11. Hendershott (1981) also

assumes f' = .1. See Survey of Current Business, or any other
publication thdt reports the national income accounts for h = .2 in
1983.

8The interest elasticity of demand for money in the United States
is estimated to be about -.019 in the short-run (see Goldfeld (1973),
p. 602). Treasury bills rate was 8.63% in 1983, and the stock of
outside money was equal to (M1/3) = $175.1 billion. These imply that
L' =-,019(175.1/.0863) = -38.6. The ratio of net fixed nonresidential
capital stock to output in the United States is about 3 (see Summers
(1981b), p. 73). This suggests that k = 3(y/labor force) =
3(1,534,700/112) = $41,108, in 1983, and

M™,/3)
_0y/3 (175.1) B
L=y = G1,108) (235.3) ~ -018-
Therefore, from equation (2.18),
dk, (1-.1) (.03) (~38.6) (41,108) B
G = TT=.D 1) = (09 (.03) (L018) — .03 ~ $1:975,595

in the long run.
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39(1,975,595)(112) = $221,267 billion, whére 112 million is the
labor force of the United States in 1983.

40Feldstein (1976) assumes that this relationship is negative.
Still he finds that in two important special cases; (1) when there is
full indexing of the taxation of interest income, and (2) when the rate
of corporation tax is the same as the rate of personal income tax,
(dk/dll) is unambiguously positive.



CHAPTER III

INFLATION, TAXATION, AND CAPITAL FORMATION

Introduction

A tax on corporate income affects economlc dec151on—mak1ng

RTINS e s e e,

concerning the allocation of resources within the prlvate sector of

e T L A DI B T Pl L R I N e B o e .

the economy. Unfortunately, one cannot determlne the full effects of

the tax w1th1n the framework of an analytical model. As a result, the

—
corporate tax has generally been viewed as a tax on capital in the

corporate sector.

- e SRS

While economists disagree about the causes of the shortfalls in
capital spending, there seems to be a general view that certain changes

in the structure of business taxation--the corporate income tax rate,

the investment tax credlt, and the nature of deprec1atlon allowances——

could stlmulate business spending on new plant and equipment.

N

Feldsteln (1980b) argues that the interaction of taxes and

inflation reduces incentives for capital accumulation, while taxation

- P e i, e e e e 1t A 3 A b A S NS a1

on interest 1ncome, through the deductlblllty of 1nterest payments,

2
tends tooffset the 1nf1at10n tax on money balances.

ko se T T AT AP 0 22 R bt e i e e 1 A

As mentioned earlier, a full analysis of the impact of taxation on

capltal is not as yet available. Almost half of the capital stock in
the United States is non-corporate. A large portion of non-corporate

capital consists of non-residential capital, with its tax treatment

different from that of the corporation capital.

28
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no doubt that inflation acts as a means of taxatiom.

N R T e T R e e g
P T e e S s

is, it offers
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to the publlc sector of the ‘economy .

..... B

on the tax system 1tself and the way 1t alters _the_aims oftcorporate
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i

taxatlon that creates most of

d1stort10ns.

S iy

~_—— Since taxes are based on nomlnal values, 1nflat1onary effects on

e el [

the tax base become more important in cases in which longer periods of

time are considered for calculating the tax base. Therefore,

inflationary distortions may be small for current income, but they are

of considerable importance for depreciation and changes in asset value.

In an 1nflat10nary perlod deprec1at10n based on historjical costs

——— - e

is lower than depreciation based on replacement costs.

Therefore,

proflts are 1nflated above their economic level, " and proflt taxes are

accordingly higher. Also, increases in the value of assets are partly

due to inflation. Therefore, nominal capital gains exceed real changes

in asset value. Because nominal capltal galns are taxed the comblned

effects of 1nflat10n and taxes create dlstortlons 1n 1nd1v1dual income

taxes. On the other hand, creation of real galns or losses to debtors

and creditors as a result of inflation is ignored by the present tax

\..-System.

DT AT A LT

Feldsteln and Slemrod (1978) show that the taxat1on of capltal

[P S

1ncome is more severely dlstorted in the presence of 1nflat10n than is
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an alternatlve way to transfer resources from the pr1vate

@ oty A T e
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It is the effects of the inflation

the taxat1on of labor.3 Thelnteractlonof inflation and the tax laws V(/

s T
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tends to lower the real rate of 1nterest through hlstorlc cost

P )

e i i a3y e A AL T 8 v AP A A AT B0 A ULt ZIN- s

N e i, S AT N

deprec1at10n._

=
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. On the other hand the ‘tax deductlblllty of interest |

payments tends to ralse the real rate of interest. Feldstein and

Summers (1978) show that in a model that includes debt and equity
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capital, the nominal long-term interest rate rises by the same rate as
the rate of inflation, implying that the real interest rate net of tax
is reduced substantially by inflation.4

‘While profits are art1f1c1ally inflated as a result of 1nflation

e e e A A T ot e i ——
e M - [

and historic cost depreciation, the decline incthewrealwyalgehof

corporate > debt due to 1nf1at10n helps the corporations Feldstein and

o
- s apa tmrsdtRE A S e -

Summers (1979) show that the increase in 1nflation—induced tax outweighs
the tax saving debt effects.5
To analyze the effects of inflation on the taxation of capital in

the corporate sector, it is necessary to consider not only the taxes

s,

paid by the corporations, but to consider also the tax effects on the

suppliers of capital. Inflation may raise not only the nominal, but

also the real market rate of return demanded by the individuals.

Therefore, personal income taxes must also be taken into consideration.

P T i T e Tt

s O

In particular, if the interest elasticity of saving is significant,

the adverse effects on capital formation as a result of the reduction
in the real net rate of return may be substantial.6 On the other hand,
the role of the real after-tax rates of return as indicators of the
effects of (expected) inflation on the performance of the economy
should not be over emphasized. Steindl (1985) extends Feldstein's
(1976) model and shows that capital intensity increases in a model
similar to the one presented here regardless of the behavior of the
real net rate of return.

The primary concern of this chapter is to analyze the effect of

inflation and taxes on capital intensity. It is also of interest to

study the effect of an increase in the government def1c1t, the

_corporate tax rate, and the personal tax rate on capital formation.




Chapter III is devoted to this task. In the last section of this

chapter, the use of inflation as an alternative to taxation is studied.
To study the combined effects of inflation and taxation, an

expanded version of the neoclassical monetary growth model is utilized

in the next section.
Study of the Model

The logical approach to study the model is to present a list of
the variables in the model first. This is followed by the description

of the equations and the solution of the model.
. 7
Notation

It is useful to present a list of the variables that have been
introduced so far in the paper.

a: real value of individual asset

d: real per capita disposable income

e: real rate of return on equity
f': marginal product of capital

g: real per capita government spending

h: fraction of real income consumed by fhe government
i: nominal rate of interest

k: real per capita capital stock

m: real per capita money balances

M: nominal money balances

n: rate of growth of the population

N: population

31
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p: price level

q: market price of capital in terms of output
T: nominal rate of return on capital

s: per capita saving

T: real per capita taxes

y: real per capita output

o: propénsity to save

II: rate of inflation

The Model

If it is assumed that the tax system taxes the real return on
capital, ﬁl, at a rate 0, and the return due to inflation, 23 at a

. . . 8
rate‘g, then the nominal after-tax return on capital is:

ry = (1 —onf' + (1 - BII (3.1

[:in the U.S. economy with mixed debt and equity finance, debt

financing has an important advantage under the corporation income tax

system The 1nterest that companles pay _is a tax deductible expense.

But dividends and retalned earnlngs are not tax deductlble. Thus, the

return to bondholders escapes taxation at the corporate level. The

present value of the tax shield prov1ded by the debt of the firm is

IS L P o i s,

equal to the corporate tax rate times the amount of debt issued, and /Z:Y L

e e e . emim st i = ma % v s v mae = ae e &

e s

is contributed to the value of stockholders equlty

Let 6 be the marglnal rate of personal tax. The cash flow due to

the corporate income tax shield'is_g percent less when personal taxes
are recognized, but so is the opportunity cost of capital. If

investors are willing to lend on a prospective return before personal
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taxes at i, then they must also be willing to accept a return after

personal taxegmgg‘iﬁlw: 0). Inflatlon produces a capital loss at a

ket oo e O

rate of II. Therefore, the real net - rate of return to bondholders is

G e R AT £

given by:9
-~ 7 . .
Andinest ) p ig= (1 - 0)i - T, (3.2)

where i is the nominal rate of interest.
Equity income comes in the form of capital gains and dividends.

Dividends are taxed more heavily than capital gains. Also, the capital

B s

gains tax is deferred until the shares are sold and the gains are
realized. Suppose that dividends are fully taxed at the personal tax
rate 0. Inflation, by raising the nominal value of the firm's capital
stock, generates a nominal capital gain that must be taxed at the
capital gains tax rate, U. This rate is the accrual rate of capital
gains taxation equivalent to the tax that will be paid in the future
when the stock is sold. The extra burden caused by taxing nominal

capital gains is thus MlI. The real net return on corporate equlty is

e e 5 e AR b TR P

therefore glven by:

i b, eg= (1-the -, (3.3)

where e is the real rate of return on equlty t' is the rate at which

real equity income is taxes at the personal level. t' is equal to

Y6 + u(l - v), where, y is the proportion of the real before personal
11

tax return that is paid out as dividends.
In the presence of taxation, depreciation allowances at historic

cost underestimate the needed capital requirements. If u is the gross

marginal product of capital then u = f' + X, where f' is the net

- e e R i e et S o i e a3 8 s ettt - < o e e
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marginal product of capital, and X is a parameter that is equal to the

*«;

true rate of physical decay when economic¢ depreciation is allowed, and

is greater than the true rate of physical decay when the capital is

assumed to depreciate faster than

latter case is termed accelerated

the rate of physical decay. This

depreciation.

In steady-state equilibrium,

the capital intensity is

assumed to

“‘-‘\M“vﬂ -

be constant at K If it is assumed this capital stock undergoes

— A IR T

expotentlal depreciation at a rate X, then to keep the capital stock

="

constant, gross investment in every period must equaik§§¥>

S,

ATt s 8 e ot

capital stock is f:I(t—s)eX(t-s)

capital replaced (t-s) periods ago, and I(t-s)e

that particular investment still

investment in every period is XK,

X(t—s)d X(t-s

0
ftKXe = K. Here, Xe

on a machine of age (t-s).

Suppose $1 investment was made at time s.

X(t-s)

The current

ds, where I(t-s) is the amount of

is the amount of

in existence today. Since gross

(o)
therefore, ftI(t—s)e

X(t—s)d

)

is the real tax depreciation allowed

If it is assumed that

the real net cost of investment of $1 of capital at time s is C, then

Z, the discounted sum of all future tax savings as of the time that

one dollar of investment is made

is given by Z = f eC(t S)

(t—S)d

{X/(X+C)}.12 When the economy is in steady-state equilibrium,

all nomlnal variables must be grow1ng at the same rate.

< creemeA e e vt o et P

If prices,

1nclud1ng the price of capltal are rlslng at a constant rate, E,

over tlme, then the real Value of deprec1at10n falls below economic

S e K e v A i e i et S

SPISTNPRCYE SRS PN

deprec1athn by a factor that grows with time at the rate H and the

N N

real tax depreciation allowed on a machine of age (t—s) becomes

XeX(t‘S)eH(t"S), Therefore, Z =

fm C(t- s) X(t s) H(t s) _

= {X/(C+xHD) }.
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Suppose T is the corporate tax rate. If [ is defined as TZ, then
in the steady state, the real return per unit of capital prior to
income and capital gains taxes, when only the historic cost of

depreciation is exempt from the corporate profits is (1-T)f' - ZII,

where the term ZII (STZIl) captures the fact that when histofic or
original cost methods of depreciation valuation are used, the real
value of depreciation is understated when inflation is positive, and
thus real taxable profits are overstated. If economic depreciation

is allowed, £ = 0 and Z = {X/(C+X)}. When historic cost method of

depreciation is allowed, £ > 0 and Z = {X/(C+X+)}. To keep the

analysis simple, [ is assumed to be exogenous.

Given equations (3.2) and (3.3) and depreciation allowances at
historic cost, and assuming that all earnings are paid out as
dividends, i.e., Y = 1, the optimal condition for capital stock, or

. 11 ‘s . 1
the investment equilibrium condition can be written as:
Aobt vhone. »

(1 - 9)(1L -~ T)f" = b(1 - T):'LN + (1 - b)eN + I{b(® - 1) +
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w1l - b +z(1l -0l (3.4)

where T is the corporate tax rate, anegé;igwfge“Rgopgggigg"giwgéPi§§£

finaqggg,bymdghﬁ-la

[N,

Consider @ggngbhe model of Feldstein (1976) in which firms

finance all capital investment through the sale of bonds to individuals.

Here, b = 1, and the nominal after-tax return on capital as a portfolio

asset is found from equation (3.4) to be:

Ty = iN +I0I=(L-8)Ff"+{1-®-1+¢z(l-06)/(1 -1l (3.5)
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Compare equation (3.5) to equation (3.1) to find that the real
return on capital, ﬁl, is taxed at a rate of the individual income tax,
i.e., & = 6. The return due to inflation, II, is taxed at a rate of

B=1{6 -1-¢(l -1}/ (1 - 1), which is negative so long as the

corporate tax rate exceeds the individual tax rate and economic

depreciation is allowed. In this case, the tax treatment of debt

financed corporate capital is very similar to the tax treatment of

. e

home-owners. The nominal after-tax return increases by more than the

rate of inflation due to the fact that the tax system subsidizes the
borrowers.

The steady state condition which is given by equation (2.15), or

o(l - h)f - (1 - o)aL(x)k - nk = O, (3.6)
now becomes:

o(l - h)f - (1 - G)nL(rN)k - nk = 0. (3.7)

As mentioned earlier, inflation is controlled by the government's
monetary policy. Therefore, even though II is assumed to be endogenous,
its value is assumed to be pre-determined.

Differentiaté equation (3.7) with respect to k and I, after

substituting for Ty from equation (3.5) to obtain

(dk/dll) = {(1 - DoL'{1 - B -T+2(1L -96)) (L -}/

{o(l - BEf' = (1 - O)n {L+L'f"(1 - )k} - n} (3.8)

The denominator is negative if ¢(1 - h)f' - (1 — o)nL. - n < 0.

It was shown in chapter II that this condition holds. Since

(8 -1+ z(l -6)) =B, given the values that prevail in the economy
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for tax rates, i.e., T = .46 and 6 = .3, it can be shown that B = —.03.15
Therefore, the numerator in equation (3.8) is negative. Thus,

(dk/dll) is positive in a world in wh1ch the real return on capltal f'

T e it e = e T T T it e S A o —

is taxed, cap1tal deprec1ates at 1ts historic cost, and all capltal is

et o e e e P P B
st e pt o

flnanced through the sale of bonds to 1nd1v1duals. However, the steady

state capital inten51ty increases by more than it would in an
inflationary world with no taxation of capital income. The reason is
that the return to bondhold rs escapes taxation at the corporate level.

ABN, [’fc«f)'»‘l w2 /< 4
As mentioned earlier, B 1s negatlve. In this world, the cost of

e 3 reminoran

capital becomes cheaper as the rate of inflation is increased.
The relationship between per capita money holdings and per
capita capital stock is given by equation (2.19) again, where h
is the fraction of real income consumed by the government. An increase
in per capita money holdings reduces per capita capital stock, k.

Now consider an all equity world. In this case, firms finance

all capital investment through equity financing. Here, in equation
(3.4), b = 0, and the nominal after-tax return on capital as a

portfolio asset is
re=egtI={1-(t+8 -0+ {1 - (u+z@Q -8 (3.9

Therefore, the real return on capital,_ﬁl, is taxed at a rate of

o0=T+ 8-16, and the return due to inflation, II, is taxed at a rate

of 8=u+ (1l - 0), whlch 1s positive. ‘?hus eapitaLQ;sﬂtaxedrat_both

the corporate and 1nd1v1dual level, and there would be no taxes on the

return due to inflation if: (1) capital gains are not taxed, and

‘(2) economic depreciation is allowed. Real gains,_gl, are taxed at a

higher rate.
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After substituting for rN from equation (3.9) into the steady state

equation (3.7) and differentiating with respect to Il and k,

(@k/dm) = {(1 - o)nL' {1 - (u+ z(1 - )}/ {0l - hyE" -

(1 - Ol + L'£"(L - (T + 6 - 10))k} - n} (3.10)

, . . . 16
The denominator is negative and 'so is the numerator. Therefore,
L — -

(dk/dll) is p051t1ve in a world in wh1ch the real return on capital is

e i [RERU st Pt s TR R S S

-
taxed, capltal is assumed to deprec1ate at historic cost, and all

e e e i a

capltal 1nvestment is flnanced by equlty However, “the “steady state

capital intensity increases by less than it would in an inflationary
world with no taxation of capital income, or in a world in which

capital is financed by issuing debt. The reason for tﬁis is the fact
that the denominator is the same in both equations (3.8) and (3.10).
However, B is positive in equation (3.10) and negative in equation (3.8).
The reason for the smaller increase in capital intensity is the tax
treatment of‘equity income compared to debt income.

(jy In an economy with mixed debt and equlty flnance, the effective

s A R N AR i A3 A G Rt S & e raam e ey 2 2 T e St A VoA A A P AN i

tax rates on real and 1nflat10nary capital income are weighted averages
of the expressions derived in equations (3.5) and (3.9), with weights
being the share of capital financed by debt and equity. Here, b is

between zero and onme. From equation (3.4),

Iy T b(1l - T)iN + (1 - b)eN +1IT=(-8a-onf"+

I{l - b8 - 1) - u(l = b) - z(l - 6)} (3.11)

Therefore, the real return on capital;_gl, is still taxed at a rate

of o =T+ 0 - 16, and the return due to inflation is taxed at a rate of

=b(0 - 1) + u(l =b) +.2(1 - 0). The tax rate on real capital is
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exactly like the previous case in which all capital is financed by
equity. However, the tax rate on the return due to inflation is now

much lower by b(6 - 1) - bu.

After substituting for rN from equation (3.11) into the steady

state equation (3.7) and differentiating with respect to E;andlk,

(dk/dlD) = {(1 - o)nL' {1 - bB - 1) - u(l - b) - (L - 8 I}/
{o(1 - mE' - (1 - o)n{L +

L'f"(1 - (T + 6 - 18))k} - n} (3.12)

The denominator is negative and so is the numerator.17 Therefore,
(dk/dll) is positive in a world in which the real return on capital is
taxed, capital is assumed to depreciate at historic cost, and capital
investment is financed by debt and equity. However, this increase in
capital intensity is somewhere between the increases in k in:

(1) all equity finance case, and (b) all debt finance case.
The effect of capital debt ratio, b, in equation (3.12) is given

by -b(8 - 1) + ub in the numerator. As equation (3.12) suggests,
« S S

since O < T, under the current tax laws, a higher debt ratio increases

NI St A PO

st - o e oy oy m = et v e s a1 Al T N AU o A A

" the long-run steady state capital intensity in the presence of

[P . PRIERE

continued inflation. 1In this case, the shareholders prefer to see 7

cone o |

that firms are borrowing on their behalf, since interest expenses are

deductible at a higher rate for businesses. ,~J
To analyze the case further, growth can be viewed as an outward
movement of the production possibilities curve. The slope of the
production possibilities frontier is given by the marginal rate of
transformation, which is unity plus the rate of return on the

investment projects, or the rate of profit. F(Cl’ C2) in the
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following figure represents the production frontier. The economy grows
as F(Cl’ CZ) moves farther from the origin (figure 2).18

The capital market constraint is represented by line JK and its
slope is equal to unity plus the rate of return on capital. This line
describes the opportunities for borrowing and lending.

Production is maximized subject to the capital market line, by
equating the profit rate to the rate of return on capital. Given the
production frontier and the capital market line, the optimal outcome
is with production (CT, C;). Point E maximizes the present value of
the stream of income. That is, it maximizes OK. At this point, the
capital market constraint is satisfied and the production point on

the production frontier is pushed as far to the right as possible.

In a taxless world, production and consumption frontiers are the

*

same. The present savings are C1

K, and the economy grows at rate n
on ray OE from the origin. TIf constant returns to scale is assumed,
E travels along OE és the economy continues to grow and F(Cl’ CZ)
moves to the right. If there is a productivity slowdown, thén the
economy grows along a ray drawn between OE and the 45 degree line.

If income taxes are introduced and after the payment of taxes,
the production frontier, FG, shrinks towards the origin to give a new
frontier, F'G', as shown in figure 3. This is the case if the
government spends the tax revenue on consumption goods rather than
capital. In the case of a consumption tax, FG would have shrunk
proportionately towards the origin by a given factor. 1In the case
of an income tax, FG does not move towards the origin by (1 - 6).

The reason is that taxing the present income leaves less for investment

in the future. As a result the future stream of income will be taxed
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more heavily compared to the present, even though the income tax rate
is the same for both periods.19

If it is assumed that all revenues are spent, F'G' shifts to the
right. However, due to lower productivity of government expenditures,
F'G' does not shift back as far as FG. Suppose F'G' is the production
frontier after all shifts have taken place. Then F'G' is flatter than
FG, implying a shift from future consumption to present consumption.
The post-tax rate of return is now lower than the pre-tax rate of
return. In equilibrium the rate of time preference for the society
and the post-tax rate of profit should be equal to the post-tax rate
of return on capital.20

- The pre-tax rate of profit and the pre-tax rate of return on
capital are now about the same. However, the income tax creates a
wedge between the rate of time preference and the pre-tax rate of
profit, and, therefore, it produces misallocation of resources.
Present consumption is now preferred to future consumption. This
would restrict the outward movement of the production frontier.

If it is assumed that only economic depreciation may be offset
against profits for tax purposes, and if FG is the production frontier
before corporate taxation, then F'G' is the production frontier
after the payment of corporation tax. F'G' is flatter than FG for
the reasons mentioned earlier.

Dividends are subject to personal income tax at rate 6. The
dividend streams of the individuals after the payment of corporation
and personal taxes are now to the left of F'G'. Inflation, by
creating an extra burden caused by taxing nominal capital gains, will

push the frontier further towards the origin.

43
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Suppose firms are able to borrow and lend. Interest payments are
deductible from profits for tax purposes. Interest received is subject
to corporation tax. If the position of FG is determined by gross
profits before tax and interest payments, it is not solely determined
by the supply of equity by shareholders. More borrowing will lead the
FG curve to lie further from the origin.

In figure 4, for any given level of borrowing and a particular
position of FG, point P on the corresponding F'G' curve, where the
post-tax rate of profit is equal to the post-tax rate of return on
capital, will give the optimal production activity.

More borrowing will lead to a move by P away from the origin on
a ray OP. There is a limit to how much firms can borrow, however.

The demand for corporate financial obligations (or the supbly of
capital) is highly correlated with the rate of inflation and tax
structure. The supply of saving is a constant fraction of disposable
income according to equation (2.12). The mixture of debt and equity
acceptable to the market is determined by the real net rates of return
on both debt and equity.

If accelerated depreciation allowances are assued, then some of
&he distortions created by the tax system are removed. However, the
triple equality between the pre-tax rate of profit, the rate of time
preference, and the pre-tax rate of return on capital still is not
satisfied. Stiglitz (1976) shows that introduction of a corporation
tax Qith expensing (i.e., with immediate write off of costs) is non-
dis{:ortionary%1

The analysis above suggests that the combined effects of

inflation and taxes would create distortions in economic growth.
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More importantly, in analyzing capital formation, the financial side
of the economy should not be ignored. In an economy like that of the
United States, each decision to create more physical capital must have
a financial counterpart.

Friedman (1983) shows that the relationship between oﬁtstanding
debt and economic activity in the United States is stable. The same is
true for all non-financial corporations.22 If the stability of the
economy's aggregate non-financial debt to income ratio is a regular
phenomenon, then the corporate sector is able to undertake more
investment and increase capital formation only if the government's
relative indebtedness falls, or the corporations turn increasingly

to equity finance.

The Solution

The model can be represented by equations (2.2), (3.7), and (3.11).
In equation (2.2), E:must be replaced by ree It is useful to show the

entire model once again.
o(l -h)f - (1 - d)nm - nk =0 (3.13)
m - L(rN)k =0 (3.14)

ry T (1 -8 - 1)f' =T{1 - b(6 - 7) - u(l - b)

-z(l -8)}r=0 (3.15)

Totally differentiate equations (3.13), (3.14), and (3.15) with

respect to k, m, Ty and the predetermined variables II, T, 8, and b,

to find the solution to the model. This solution is given by
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equation (3.16). If (dk/dll) is calculated from equation (3.16),

equation (3.12) emerges.

o(l - h)f' - n -(1 - d)n 0 dk
-L 1 -L'k dm | =
(1 - a)f" 0 1 drN
0 0
0 dl + 0 dTt +
1 -8 (1 - 8)f'" + bl
0 0
0 dé + 0 db (3.16)
-(1 - B8)f' - bl + Il -0 -1T) +u

The Effect of Government Budget

k‘Deficit on Capital Formation ‘

The federal budget deficit is the excess of federal government

expenditures over _receipts. In analy21ng the sources of the def1c1t

et
[ RERIPRI 6

and 1ts effect on the economy, 1t 1s 1mportant to dlstlngulsh between

__the active-and-the passive components of the budget deficit. Spendlng,

bt et N v,

taxes, and therefore the actual def1c1t are affected by both direct

policy actions and changes in the level of economlc act1v1ty, prlces,

it T i A i e e e it i s T P P T T S NN PV TR ) R G ne w oot S e s
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and interest rates. The latter changes occur passively, that is,
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without fiscal pollcy ‘actions. Active deficits, on the other hand,
PO g W o

et e o A 2 - N - o s <

are those that arise from leglslated changes in spendlng or taxes.

s RO .
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In the neoclassical monetary growth model which deals with the
long-run and full employment, passive deficits play no role and the
analysis is based on actual deficits. From equation (2.10), the

government deficit, G, is defined as g = T = m(n + II). Therefore,

dG = (n + II)dm + mdIl (3.17)
Substitute equation (3.17) into equation (2.19) to obtain:
(dk) = {((1 - dn)/(o(1 - W' - n) H(AG - md)/(n + )} (3.18)

Friedman (1969) suggests that the policy of the government should
be to keep the rate of growth of money stock constant. Since this
policy.leads to dll = 0, the effect of a government deficit is to reduce
capital intensity if the rate of growth of money is held c'onstant.23

To see why, substitute dIl = 0 into equation (3.18) to find.
(dk/d6) = {(1 - o)n}/{(n + M{(1 - B)f' - n}} (3.19)

(dk/dG) is negative in this case. Therefore, a reduced level of

capital intensity is the cost of avoiding a higher inflation rate.

e U S -

The effect of this policy is clear. With no change in the rate of

inflation, the interest rates must increase when the deficit increases.
The faster growth of the deficit must be absorbed without increasing
The TEnTET S WER OT TR TR € absorbed witliout iic

the rate of growth of money. The higher interest rates make this
possible by ;;éaggﬁg‘the demand for money. Therefore, this policy of
higher deficit and higher interest rate reduces the capital intensity
of production.

The real per capita deficit, G, is defined as the product of the

economy 's nominal growth rate, n + II, and the real per capita money
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stock, m, according to equation (2.10). The only way to keep both
inflation and capital intensity unchanged is to keep the deficit
unchanged. Equation (3.17) shows that dm = dIl = 0 implies dG = 0.

If the debt policy is conducted to keep the real per capita deficit

constant, then dG = 0, and from equation (3.18):
(dk/dl) = {-(1 - o)nm}/{(a(1 - B)E' = n)(n + M)} (3.20)

(dk/dll) is positive, suggesting that an increase in the rate of
inflation increases capital formation when the government deficit is

held constant.

The Effect of Corporate Tax Rate

on Capital Formation

T is the corporate tax rate on profits. Even though the

statutory rate is 467%, depending on tax breaks on an industry-by-

:

. . . o 2
industry basis, companies face actual rates from zero up to 467. 4

To study the effect of corporate tax rate, T, on capital formation,

(dk/dt) can be found from equation (3.16).

(dk/d1) = {(1L - o)nL'{-(1 - ©)f' + bI}k}/{oc(1l - h)f' -

(1 - DnfL + L'£"L = (T + 6 -19))k} - n} (3.21)

~

The denominator is negative as mentioned in all previous cases.

The numerator is positive if (1L - B)f' > bll. Given the values

prevailing in the economy, this condition is easily satisfied.
Therefore, an increase in the corporate tax rate would lower capital
formation and capital intensity. At very high levels of inflation,

the numerator could become negative. In this case, (dk/dT) becomes
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positive, suggesting that at high levels of inflafion the advantages
of deductibility of interest expenses may outweigh the negative effects
of an increase in corporate tax rate. Equation (3.21) suggests that
(dk/dt) is negative when there is no inflation, i.e., I=0. Itis

also obvious that (dk/dt) = 0, if (1 - 6)f' = bll. Therefore, the

corporate taxation becomes neutral if the personal tax rate,_g, is set
equal to 1 - (bII/f'). Equation (3.21) also suggests that an increase
in debt-capital ratio, b, would lower the negative effects of an
increase in corporate tax rates. This could be the reason why b has
been increasing in recent years.

If ¢ is defined as TZ, where Z is the discounted sum of all future
tax savings as of the time that one dollar of investment is made, then

the numerator of equation (3.21) becomes (1 — o)nL'{-(1 - 6)f' + bl -

(1 - 8)T}c.2” This suggests that if bl = (1 - 8)E' + Z(1 - O)T,

then (dk/dt) = 0. This is consistent with Stiglitz (1976) who suggests
that a tax on corporate income with appropriate depreciation allowances
and interest deductibility can be non—distortionary.26 However, given
the parameters that prevail in the economy, this outcome is not likely
and (dk/dt) is negative.27 It is also interesting to notice that in
this more general case, higher levels of inflation would result in.

. . . . 2
higher negative effects of corporate tax on capital formation.

The Effect of Personal Tax Rate

on Capital Formation
From equation (3.16),

(dk/d6) = {(1 - o)nL'{- (1 - T)Ff' - bll + cll}tk}/{c(1l - h)f"' -

(1 - )nf{L + L"£"(1 - (T + 6 - 10))k} - n} (3.22)
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The denominator is negative. The numerator is positive if

(1 - T)f' + bll > ¢ll. Given the values that prevail in the economy,

. o . . o 2 . : .
this condition is satisfied. ? Equation (3.22) suggests that an
increase in personal tax rate, 6, leads to a decrease in capital

intensity.

The Effect of Debt-Equity Ratio

on Capital Formation
From equation (3.16),

(dk/db) = {(1 - o)nL'{~ (& - T) + wik}/{o(1l - B)E" -

(1 - )n{L + L'£"(1 - (T + 6 - 16))k} - n} - (3.23)

The denominator is again negative. The numerator is negative if
(6 = 1) <u. The marginal rate of personal tax, 6, is about 30% right
now. The marginal rate of corporate tax, T, is 46%Z, and U, the capital
gains tax rate is about 5%.30 Given the current tax parameters, (6 — T)

is less than U, and, therefore, (dk/db) is positive. According to

equation (3.23), a higher debt-equity ratio increases capital formation.

Inflation as a Tax31

Phelps (1973) argues that a high rate of inflation raises
government revenue through the inflation tax and, therefore, reduces

. . 32 . . .
the other distortionary taxes. Inflation is an alternative to

taxation because it transfers real purchasing power to the public
atlon bEcause 1 . -1c

sector. ZEE provides the government with an indirect tax revenue.
e B ~ - J

s

The implications of an inflation tax depend on the nature and magnitude
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of inflation involved, the way capital is financed in the economy, and
the tax laws, as shown in this section of the paper.

An inflation tax can be imposed without any legislative approval.

n et am g

It also has no collection costs. However, like any kind of taxation,
there are costs associated with inflationary taxation. Before using
inflationary finance, the marginal cost of it must be compared to the
costs of alternative methods of finance. The combined effects of
inflation and taxes play an important part in determining the revenue
raised by inflationary taxes, and, therefore, should be included in
the calculations.

To see whether inflation is really able to be a substitute for
ordinary taxation and to generate inflation revenue in the model

presented in this chapter, equation (2.10) can be rearranged to give

the per capita real taxes, T.

T=hy - (n+m (3.24)
Totally differentiate equation (3.24), to obtain

dT = hdy - (n + I)dm - mdll (3.25)
Divide both sides of equation (3.25) by dll, to obtain

=0 - a+DHE - (3.26)

Since dy = f'dk, therefore, (dy/dl) = £'(dk/dll) and equation (3.26)

can be rewritten as

(%) - f'h(%) - (a+ T (j—’ﬁ’) - m (3.27)
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The sign of (dT/dll) cannot be determined theoretically. The last
term, -m, is obviously negative. The other two terms in the equation

are both positive, however. From equation (3.16),

(dm/dM)={(1 - B)L'{o(l - h)f' - n}k}/{o(l - B)E' -

(1 - )n{L +L'f"(1 - (T + 6 - 10))k} - n} (3.28)

The denominator is again negative. In the numerator, £, the tax

3

rate on returns due to inflation is about 12%.3 L' and o(1 - h)f' - n

are both negative.34 This makes the numerator positive and (dm/dll)
W

negative. Summers (1981c) finds that if m is the total stock of money,

then (dm/dl) = —$1800 billion.>>

Equations (3.27) and (3.28) show that the effect of inflation on

tax revenue depends on the tax parameters and the way corporations

U B i TN
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finance capital, i.e., debt-equity ratio, b. Equation (3.27) shows

that Phelps' argument is likely to be correct. Even though, according
to equation (3.27), a high rate of inflation does not necessarily lead

to a higher level of tax revenue, (dT/dll) is likely to be positive.

The first two terms in equation (3.27) tend to be more important than

i o i S e o —

the last term which reflects the direct revenue loss due to inflatiom.

e eSS e
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The analysis presented in this section suggests that an increase
in the rate of inflation is likely to lead to an increase in real tax
revenue collected by the government. 1In the next chapter, the model
presented in this chapter is used to measure the magnitude of the

combined effects of inflation and taxes on capital formation.



ENDNOTES

1For analysis of corporate taxes as a tax on profits,
entrepreneurship, and risk taking, see Stiglitz (1976), pp. 303-311.

2See Feldstein (1980b), p. 648.

3See Feldstein and Slemrod (1978), pp. 107-118.

4See Feldstein and Summers (1978), pp. 91-99.

See Feldstein and Summers (1979), pp. 455-461.

6See Boskin (1978).

7Taxes have already been introduced into the model in the form of
a lump-sum tax in equations (2.9) and (2.10). - However, to study the
direct effect of taxes on capital stock, business tax rate and
depreciation allowances must be incorporated.

8See Feldstein (1976), pp. 810-811.
9See Feldstein, Green and Sheshinski (1978), pp. s58, equation (11).

10See equation (5) in Hendershott (1981), p. 912.

1%1 is therefore the dividend-payout ratio.

12See the appendix to Feldstein, Green and Sheshinski (1978).

13See equation (7) on p. 912 in Hendershott (1981), or equation (20)
on p. sbl in Feldstein, Green and Sheshinski (1978). This equation is
also derived later on in chapter V.

4SeevonFurstenberg (1972) . He indicates in table I that b is
close to .25 in the United States.

15The values of T = .46 and 6 = .03 are taken from Feldstein (1980a).
He states in the appendix to his paper that z = .39. Given these values
= .3 - .46 + (.46)(.39)(1 -.3) = -.03. A sensitivity analysis is
presented later in the paper.

16Using the values for the parameters that have been used so far,
that is, b = .25, T = .46, 6 = .3, ¢ = 12z = (.46)(.39) = .18 and u = .05,
B=u+z(l -8 = yu+T12(l -0) = .05+ (.46)(.39)(1l - .3) = .18.
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18 o b8 - 1) +u(l =b) = 2(1 - 8) = .25(.3 = .46) + .05(1 — .25)
+ (.46)(.39)(1 - .3) = .12. Obviously, the sign of (dk/dll) cannot be
determined theoretically.

18

See Nordhaus (1980).

19For a more detailed explanation of this phenomena, see Dougherty
(1980), p. 74. ’

20Unity plus the rate of time preference gives the slope of the
social indifference curve. The rate of time preference measures the
proportion by which the wvalue of consumption today exceeds that of
consumption tomorrow. To show the equilibrium level of present and
future consumption, the indifference curves must be drawn. Since the
inferiority of an income tax on consumption tax is in its distortiomary
effects on the production decision, not the consumption decision, it
is the production aspects of the analysis that are studied here.

21500 Stiglitz (1976), p. 310.

22See Friedman (1983), pp. 87-95.

23Empirical evidence suggests that the government conducts its
policies in such a way to keep the real interest rate on government
debt unchanged. See Feldstein and Eckstein (1970), pp. 363-375.

24

See Federal Tax Course.

5
Note that in derivation of equation (3.16), § is assumed to be
exogenous.

26See Stiglitz (1976), p. 304.

27See endnote (15) for the value of some of these parameters.

28 . .
This is so because bIl < z(l - 6)Il, given the prevailing

parameters in the economy.

9
See endnotes (15) and (16):for the values of T, f', and
z. -

30See endnote (16).

31The welfare cost of inflation has been analyzed by Bailey (1956).

This section has been added to demonstrate the capability of the model.

325ce Phelps (1973).

33See endnote (17).

34See Chapter II for o(l - h)f' - n < 0.

35See Summers (1981c), p. 191.



CHAPTER IV

THE COMBINED EFFECTS OF INFLATION AND TAXES

ON CAPITAL FORMATION
Introduction

Capital formation is an integral part in economic growth. Since
the United States is a very wealthy nation, it has a high capital labor
ratio, low marginal productivity of capital, and a low saving rate
compared to the other countries. However, there are some institutional
factors, such as the tax systém, that contribute to the high cost of

saving, and, therefore, the low rate of capital formation.

Taxes can cause inefficiencies and waste in the economy. Income

taxes, for example, discourage work and investment, change the

s A i T S ) M 7

allocation of resources among _industries,..generate administrative and

o e Pt A R E— -

collection costs, and encourage tax avoidance and evasion. These

economic distortions are called the dead-weight loss due to taxation.

As the tax rates rise, these dead-weight losses rise more than

1 . . .
proportionately. Resources are wasted adjusting to the change in
R
tax rates.

The present tax system is complex and promotes inefficiency.

It has two basic drawbacks: (1) it separates the corporate and

personal income taxes, and (2) it does not define income appropriately.

There is a difference between taxable and economic income because of
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preferentlal treatment glven to some types of 1ncome or expendltures or
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because of varlatlons in definitions of income, revenue, and expenses.
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(X;;ut one-third of capital income is taxed twice, once because the
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corporate income tax applies to profits and a second time when dividends

and retained earnings are each again taxed at the personal level as
dividends or as capital gaigeil This causes a reallocation of resources
in various sectors in the economy which differ in the degree to which
they are incorporated. .

The present U.S. tax system is biased against saving and in favor
of consumption uses of current income, hence against capital formation
and in favor of consumption uses of production capability. This bias
is inherent in the basic structure of the tax system with its heavy
emphasis on income taxation. 1In analyzing the U.S. tax system, one
questions whether the capital income should be taxed at all.

If inflation is seen primarily as a taxation of liquidity, this
could have positive effects on real investment and growth.2 However,

since the current tax laws were written for an ._economy with little or

R,
S

no 1nflat10n, the combined effect of the tax system and rlslng rate

. PR o
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of inflation has resulted to lower rates of capital formationm.
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The model presented in chapter I1II describes how the current U.S.
tax laws are affecting private capital formation in an inflationary
environment. According to .the model, changes in capital intensity
depend on portfolio allocation. Here, since the assumption of a
constant saving rate eliminates any tax effects on the rate of
accumulation, it is only through the net of tax rates of return on

asset holding that capital intensity can be studied.

- e e .
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It is possible to afrive at a numerical evaluation of how taxes and
inflation affect capital formation, provided that the purpose is to look
for estimates that are roughly suggestive of the pattern of corporate tax
in the United States, rather than as an exact estimate. To to this,
it is necessary to pull together the various empirical findings about
the values of the parameters of the model. The next section is devoted

to this task.

The Choice of Parameter Values

So far, it has been assumed that each parameter of the model takes
a single value that remains the same through time. However, in reality
parameters can assume a range of values over time. The possible
effects of taxation and inflation on capital formation as determined
in the last chapter could depend heavily on the particular values
assumed for the parameters of the model. 1In this section, the results
of some empirical research are reported so that the sensitivity of the
findings of the model to the assumed parameter values can be studied.
These results are reported in table I, along with the values of the
parameters that are used in this dissertatiomn.

The debt-equity ratio, b, is probably the most important parameter
in the model. b is the proportion of capital that is financed by debt.
As mentioned earlier, von Furstenberg (1977) finds that b remained
close to .25 throughout the 1952-76 period.3 Schwartz and Aronson
(1967) show that b was .45 for all industries in 1961 and 1928.4
Bulow and Shoven (1982) report the aggregate balance sheets for all
non-financial corporations for 1949-79 period.5 When b is calculated

based on Bulow and Shoven's (1982) findings, its value ranges from



TABLE I

THE RANGE OF VALUES FOR THE
PARAMETERS OF THE MODEL%*
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Values Reported

Values Assumed

in Empirical in This
Parameter Research Paper
b: .
Lower Limit .18
< b <
Upper Limit .26 18 <b < .26
£f':
Lower Limit .08 £' = .11
Upper Limit 117 )
h: h= .2
L: L = .018
L' L' = -38.6
n:
Lower Limit .02 n = .03
Upper Limit .04 )
o: .07 o= .07
u:
Lower Limit .05
= .05
Upper Limit .06 H
T: .46 T = .46
6: .3 = .3

*Values for h, L, and L' are based on 1983 figures.



.18 in 1951 to .26 in 1975-78 period. However, the value of b remains
close to .25 as reported by von Furstenberg (1977) for 1952-76 period.
Given these findings, it seems to be safe to assume that b can take
values from .18 to .26.

The tax parametérs include the corporate tax rate, T, the
personal tax rate, 6, and the capital gains tax rate, L. The corporate
tax rate, T, at the present is equal to .46. The value for H can be
taken from Feldstein (1980a), Feldstein, Green and Sheshinski (1978),
Hendershott (1981), or any similar research work. All of these authors
agree at O = .3 as representative for the United States. Bailey (1969)

estimates that U ranges from (8/6) to (6/5). Since 6 = .3, then u is

between .05 and .06.

L is defined as 1, the corporate tax rate, times E, the discounted
sum of all future tax savings due to depreciation allowances. If
economic depreciation is allowed, { = 0, and when historic method of
depreciation is allowed, § > 0. T is a linear approximation of the
reduction in net corporate profits per unit of capital for each
additional percentage point of inflation. The value of 7 has been
calculated by Feldstein (1980a), Feldstein and Summers (1979), and
Feldstein, Green and Sheshinski (1978), especially the appendix by
Auerbach. The values reported for { range from .18 to .3.

h, the fraction of national income consumed by the government

is about .2.7 As mentioned in footnote (38) in chapter II, L',

the slope of the money demand equation, is -38.6, and L, the money-

e

tend to remain stable through time.
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The propensity to save is shown by David and Scadding (1974) to be
constant over time. von Furstenberg (1981) shows that the propensity
to save ranges from -.006 for the governmenf to .07 for the private
sector in 1955-78 period.8 He finds that the national propensity to
save, J, is almost .07. |

Based on the findings of the empirical research reported in this

( section, it seems appropriate to assume that: .18 < b < .26, T = .46,

0 =.3, p= .05 .18<r< .3, h=.2,L'=-.386, L= .038, and g = .07.

In addition, it is necessary to specify the range of values for the

marginal product of capital net of depreciation, f', and the rate of

/“""‘\W—«-—«~/

growth of the population, n.
Feldstein and Summers (1977) estimate f' for 1948-76 period. They
find that f' was approximately .1l for the period as a whole.gz f'

ranged from 7.97 in 1970-76 period, to 11.7% in 1960-69 period.

The rate of growth of the population, n, has ranged from 27 in

the last few years to 5% in 19405.lO An appropriate range of values

e e e N T e PR i

for n in recent years is from 2% to 4Z.

Given the parameter values and assuming .08 < f' < .11, and

34 .02 £ n < .04, it is possible to find qualitative estimates of the

T T

effects of the change in different variables on capital formation.

However, it turns out that even though different assumptions about

parameter values lead to different estimates, the direction of the

estimated effects do not change. For the purpose of simplicity and the

fact that this model can only produce estimates that are roughly suggestive

of the pattern of corporate taxes in the United States, rather than
as an exact estimate, in the following sections of this paper it is

assumed that: T = .46, 6 = .3, u= .05, ¢ = .18, h = .2, L' = -38.6,
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L = .018, g = .07, f' = .11, n = .03, and .18 < b < .26. That is, only

the debt-equity ratio, b, is allowed to assume different values, and
only the sensitivity of the estimates to changes in the value of b is

studied. The sensitivity analysis is presented in the following

sections of this chapter.

The Effect of Inflation

—

Using equation (3.12), and assuming that f" = 0, and(ﬁ\j“;ié,\it

can be shown that in 1983:11

26 (dk/dT) = {(1 - .07)(.03)(-38.6){1 - .18(.3 - .46) -
.05(1 - .18) - .18(1-.3)}(41,108)}/{.07(1 - .2)(.11) -
(1 - .07)(.03)(.018) - .03} = -38,153/-.024 =

$1’5§311931¢W““ (4.1)

e
For;/ = .Zh

_
)—\4~d"/

(dk/dM) = {(1 - .07)(.03)(-38.8){1 - .26(.3 ~ .46) -
.05(1 - .26) - .18(1 - .3)}(41,108)}/-.025 =

-38,896/-.024 = $1,620,667 (4.2)
/

Therefore, if inflation was one percentage point higher in 1983,
the capital stock, K, would have been somewhere between $178,047 billion
and $181,515 billion higher in the long run, depending on the value of b. 12

In a fully indexed tax system 8 = b(6 - 1T) + (1 - by +¢(l - 6) =0,

and from equation (3.12),

(dk/dll) = (1 - .07)(.03)(-38.6)(41,108)/-.024 = $1,844,619 (4.3)



63

In this case, the capital stock, K, would have increased by almost

$206,597 billion in the long run, as a result of one percentage point

increase in the rate of inflation in 1983.
The Effect of the Government Deficit

Using equation (3.18), the effect of the government deficit, G,

on capital formation can be found. For 1983 figures:

ST/ dk = -16.7dG - 58.45 (4.4)

Therefore, the relationship between the government deficit and

capital formation is negative. In 1983, the change in the rate of"

inf1ationwaggwﬁgééfiVé”(&ﬁ”;“;.02). If it was positive, then the

second term in equation (4.4) would have been positive. But this does

not change the conclusion that an increase in the government deficit

T Ut Nt PN 3 £ T et it = w0 =

i

leads to lower capital formation.

——

If the debt policy is conducted to keep the rate of inflation

from going higher, then dIl = 0, and from equation (4.4), (dkK/dG) =

~-16.7. {Therefore, this policy of higher deficit, constant rate of

inflation, and, therefore, higher interest rates, leads to a reduction

Y

of capital intensity of production.J)

SRR

The Effect of Corporate Tax Rate

.- -

Using equation (3.21), and assuming that f" = 0, and'b = ,18, i%
~ .

can be shown that in 1983:14

~.

~.

(g, (dk/dT) = {(1 - .07)(.03)(-38.6){-(1 - .3)(.11) + (.18)
(.04)}(41,108)}/-.024 = 3,096/-.024 = -$129,000 (4.5)



T
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Fon\b .26,
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(dk/dt) = {(1 - .07)(.03)(-38.6)1-(1 = .3)(.11) + (.26)
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(.04)}(41,108)}/~.024 = 2,929/-0.24 = -$122,042 (4.6)

Therefore, if corporate tax rate was increased by ome percentage

— e e e T e e e s it

p01nt in 1983, the capital stock, K, would have been reduced by an
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amount between $13; 669 bllllon and $14 448 bllllon in the long run,
o T A e e et e 15

dependlng on the value of b.
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As shown in section (3.4), the corporate taxation becomes neutral

if the personal tax rate, 0, is equal to 1 - (bll[/f'). Given the values

used so far, § was between 1 - [(.26)(.04)]/.11 = .1, and
1 - [(.18)(.04)]1/.11 = .07 in 1983.

As the previous sections suggest, hlgh levels of the government

P - e smep bttt R et i b £

deficits and high corporate tax rates could create problems for‘

- TRy P AR T Sy R e P P T, A NS £ S ot P

capltal formatlon. \Perhaps the best way to deal with this problem

e emn e
AR
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is to cut taxes. A tax cut threatens deflc'ts. To balance the
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budget, the government has to reduce its spending now. This way,

the cycle of higher spending, larger deficits, and higher taxes could
be reversed. Any way at which it is looked, a tax cut seems to be

beneficial.
The Effect of Personal Tax Rate

Using equation (3.22), and again assuming that f" = 0, and

b = .18, it can be shown that is 1983:16

(‘“‘\ (dk/dd) = {(1 - .07)(.03)(-38.6){-(1 - .46)(.11) - (.18)(.04) +

(.18)(.04)} (41,108 }/~-.024 = 2,636/-.024 =

-$109,833 (4.

7)
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For b = .26,

(=) @/a8) = {(1 = .07 (-03) (-38.6){~(1 = .46) (.11) = (.26)(.04) +

(.26) (.04)}(41,108)}/-.024=12,770/-.024 = -$115,417 (4.8)

)( Therefore, if personal tax rate was one percentage point higher in

1983, the capital stock would have been reduced by an amount between $12,301
N e renrrs P
billion and $12,927 billion in the long run, depending on the value of 2317
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Equations (4.5), (4.6), (4.7), and (4.8) suggest that a higher

debt-equity ratio lowers the negative effects of corporate taxation
and increases the negative effects of personal taxation on the capital

formation in the presence of inflation.

The Effect of Debt-Equity Ratio

Using equation (3.23), and assuming that £" = 0, it can be

shown that in 1983:18

(dk/db) = {(1 - .07)(.03) (-38.6){~-(.3 - .46) + .05}

(+)

(41,108)}/-.024 = -9,204/-.024 = $383,500 (4.9)

-

Therefore, if the debt-equity ratio, b, was one percentage point

higher in 1983, the capital stock, K, would have been about $42,952
[\Hbillion higher. '’
It is interesting to calculate the effect of inflation on

government revenue. The next section is devoted to this calculation.
The Effect of Inflation on Tax Revenue

Equation (3.27) gives the effect of inflation on tax revenue.

To calculate (dT/dI), it is necessary to find (dk/dll) and (dm/dl)




which feed into equation (3.27). (dk/dll) has already been calculated
in equations (4.1) and (4.2)

As mentioned in Chapter II1, in a world with mixed debt and
equity finance, B, the tax rate on the return due to inflation is

b6 - 1) +u(l - b) +z(l - 8). Assuming b = .26, B is equal to

.26(.3 - .36) + .05(1 - .26) + .18(1 - .3) = .12. Therefore, from

equation (3.28), and assuming f" = 0,

(dm/dll) = {(1 - .12)(-38.6){(.07) (L - .2)(.11) - .03}

66

(41,108)}/-.024 = 33,263/-0.24 = -$1,385,958 (4.10)

For b = .18, B is equal to .18(.3 - .46) + .05(1 - .18) +
.18(1 - .3) = .138. Therefore, from equation (3.28), and assuming

£" = 0,

(dm/dll) = {(1 - .138)(-38.6){(-.07)(1 - .2)(.11) - .03}

(41,108)}/-.024 = 32,635/-.024 = -$1,359,792 (4.11)

For b = .26, substitute equations (4.2) and (4.10) into
equation (3.27) to find the effect of inflation, II, on per capita

real taxes, T, in the long run.

(dT/dm) = (.11)(.2)(1,620,667) -~ (.03 + .04)(-1,385,958) -

340 = $132,332 (4.12)

For b = .18, substitute equations (4.1) and (4.11) into
equation (3.27) to find the effect of inflation on per capita

real taxes in the long run.

(dr/dl) = (.11)(.2)(1,589,708) - (.03 + .04)(-1,359,792) -

340 = $129,819 . (4.13)
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Equations (4.12) and (4.13) give the effect of inflation on per
capita real taxes in the long run. To find the effect of inflation on

real taxes, (dT/dll) must be multiplied by the population in 1983.

\\~~N o o
) Equations (4.12) and (4. 13) show that ‘a one percentage point 1ncrease

e

in the rate of inflation in 1983 could produce somewhere between
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\§30 378 b11110n and $30 966 b11110n more revenue for the govefﬁment

e B

t:iz‘the long _run, dependlng on the value of b
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ENDNOTES

1See Harberger (1974).

25ee Mundell (1963), pp. 280-283.

3See von Furstenberg (1977), table 1.

4See Schwartz and Aronson (1967), p. 13.

5See Bulow and Shoven (1982), pp. 246-253.

6SeeBailey (1969), appendix B. He shows that because of the
deferral of taxation, the effective rate of capital gains tax is
less than the statutory rate. See also Manarik (1981) for a more

recent analysis of capital gains taxation.

7See Survey of Current Business, for data.

8See von Furstenberg (1981), table 1.

9See Feldstein and Summers (1977), table 1. They also show how
the gross marginal product of capital can be measured.

10See the Statistical Abstract of the United States.

11The 1983 figures are reported'in endnote (38) in chapter II.
It is shown there that k = $41,108.

12These figures are found by multiplying $1,589,708 from equation
(4.1) and $1,620,667 from equation (4.2) by 112 million, where 112
million is the labor force in 1983.

13In 1981, 1982, and 1983, the consumer price indexes were 195.6,
207.38, and 215.34, respectively. Therefore, in 1982, II = (207.38 -
195.6) /195.6 = .06, and in 1983, N = (215.34 - 207.38)/207.38 = .04.
The change in the rate of inflation, dll, in 1983, was .04 - .06 = -.02,

From equation (3.18), dk={(1 - .07)(.03)/¢.07) (1 - .2)(.11) - .03)}
{(@dG - 175.1(-.02))/(.03 +..04)}, which gives equation (4.4).

14

,See'endnotes (11) and (13).
15These values are found by multiplying -$129,000 from equation

(4.5) and -$122,042 from equation (4.6) by 112 million, which is the
labor force in 1983.
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16See endnotes (11) and (13).

17These figures are found by multiplying -$109,833 from equation
(4.7) and -$115,417 from equation (4.8) by 112 million, which is the
labor force in 1983.

18See endnotes (11) and (13).

19This value is found by multiplying $383,500 from equation (4.9)
by 112 million, which is the labor force in 1983.

20In 1983, the consumer price index was 215.34, the population of
the U.S. was 234 million, and the stock of outside money was $171.5
billion. Therefore, m, the stock of real per capita outside money in
1983, can be found by [$171,500,000,000/(215.34) (234,000,000)](100) =
$340.

21These figures are found by multiplying $132,332 from equation
(4.12) and $129,819 from equation (4.13) by 112 million, which is the
labor force in 1983.



CHAPTER V
THE DISAGGREGATED STRUCTURE OF THE ECONOMY
Introduction

So far, the subject of the long term relationship between inflation
and economic growth has been discussed. 1In this chapter, however, the
question is how inflation affects investment which in turn affects
economic growth. It is widely believed that inflation subjects the
returns to assets to higher effective tax rates and greater risk.l
The result is a reduction in the net of tax rate of return which would
lead to a lower demand for capital goods and slo&er growth in capital
stock.

The general rise in prices leads to an overstatement of the
operating income of businesses. Because taxes are based on inflated
measures of profit and incomg, the proportion of correctly measured
income paid in taxes rises with the rate of inflation. This is all
done through an overstatement of inventory holding gains and the
understatement of the costs of capital. On the other hand, maximizing
after-tax profits depends on effectivé tax rates and, therefore, the
rate of inflation. At the same time inflation affects risk and after-
tax profits, and, therefore, reduces the before-tax return to
investors. This lowers the incentive for investors to purchase

stocks and bonds. Therefore, the supply of funds to the businesses

70
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will be reduced. 1In additipn, private investors are subject to personal
taxes which treat all increases in nominal values as increases in
real values.

To understand the effects of inflation and taxes on the rate of
return on assets, it is necessary to develop a model that captures the
characteristics of the U.S. tax laws and explains the financial and
investment behavior of firms and households. Not all the tax details
are included in the model, however. This makes the model simple and
still realistic enough. The model is then used in the next chapter
to demonstrate the combined effects of taxes and inflation on the rate

of return on equity and the rate of return on debt.
A Model of Financial Equilibrium

Recently, in studying the effects of changes in corporate and
personal taxes in an economy with a rising rate of inflation, it has
become common to assume that all business activity takes a corporate
form.2 This allows the analyst to look at the detailed effects of the
corporate tax structure on the financial and investment decisions of
the incorporated firm and draw conclusions about the combined effects
of taxes and inflation on the economy.

With the exception of investment in private housing and
agriculture, the vast majority of private sector investment projects
are initiated by incorporated firms, and so they should undoubtedly
be the focus of interest in studying taxation, investment, and finance.
Therefore, it seems that studying the combined effects of taxes and

inflation on macroeconomic variables through the use of a model that
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unites a simple macroeconomic model with a model of financial and
investment decisions of an incorporated firm is justifiable.

Feldstein, Green and Sheshinski (1978) presented such a model of
corporate financial policy in a growing economy and then used this
model to study the effects of changes in corporate and personal taxes
on the economy. They found that the current U.S. tax system is
designed for an ;conomy with little or no inflation. They concluded
that inflation causes changes in the effective rate of tax omn capital
income and, therefore, in the real net rate of return that savers
receive. These changes not only led to temporary disequilibrium
effects but also persisted in steady state equilibrium.

One difficulty with their model can be seen in their equation
for the market's demand for debt relative to all capital.3 They assume
that the debt-equity ratio for the entire economy is a function of the
difference between real-net-of-tax return on debt and the real-net-of-
tax return on equity. This ignores the important and explicit role
that risk plays in the equilibrium condition in the securities market.
The model can be improved by replacing this equation with another
equation that explains the activities in the financial markets more
explicitly. In this chapter an attempt is made to make this
improvement. It is aléo possible to present a graphical solution
of the model.

The economy must be described at both the level of the aggregate
and the individual firm. The aggregate model was presented in
chapter III. Unfortunately, it cannot answer questions about the
rate of return on assets, because it does not take into account the

restrictions imposed by the financial markets and the suppliers of
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funds. It remains for the disaggregated model to explain how the
combined effects of inflation and taxes affect the profitability and,
therefore, the rate of return on assets. The important assumption
here is that all firms have the same constant return-to-scale technology
so that the two levels can be linked via symmetry conditions in the
equilibrium.4

The eéonomy consists of a number of individual firms. Each firm
is governed by the rule of value maximization, given the technological
possibilities as expressed by a production function. Technology and
net prices are identical between firms, as a result of the assumption
of perfect competition. The individual production functions exhibit
constant return-to-scale. Therefore, firms differ only with respect
to scale, while elasticities of substitution are the same. Under
these assumptions, the aggregation problem amounts to aggregating
firms that are identical, except possibly for scale of operation.
Therefore, the behavior of an aggregate of firms (all business
activity) can be represented by that of "representative firm" with
characteristics equal to aggregate of individual characteristics. It
is the behavior of this 'representative firm" that is studied next.

According to equationm (2.11), per capita disposable income, d,
depends only on the stock of per capita real capital, k. Let the
money-capital ratio, L, in equation (2.2), be constant and, therefore,
L' = 0.5 Under these circumstances, government monetary and tax
policies do not affect the unique steady state level of tHe aggregate

variables presented by equation (3.7).6

Therefore, the values of Kk,
m, and y, can be taken as given in the analysis, and these values will

serve to determine the solution of the disaggregated model. Because
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the rate of growth of money is determined by the government, Il is
considered as predetermined by the virtue of equation (2.4).

At this point, it is useful to present a list of the variables
'that have been introduced so far in the dissertation and are relevant
to this chapter.

b: debt-capital ratio

e: real rate of return on equity

ey’ real net rate of return on equity
f': net marginal product of capital

i: nominal rate of interest

iN: real net rate of interest

u

: gross marginal product of capital

X: true rate of. physical decay when economic depreciation
is allowed

Z: present value of all the future tax savings as a result
of depreciation allowances

Y: proportion of corporate income paid out as dividends
U: tax rate on capital gains

: physical depreciation rate of capital

II: rate of inflation

T: corporate tax rate

B0: personal tax rate

The nominal rate of interest can be found from equation (3.2)

i=—, ' (5.1)

where iN is the real net rate of interest, and_g is the marginal rate

of personal tax. After assuming that all earnings are paid out as
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dividends, i.e., Y = 1, the nominal rate of return on equity can be

found from equation (3.3) to be:7

e + 1 = °x + ul + (1 - 9)I , (5.2)

1 -9

where ey is the real net rate of return on equity, and U is the capital

gains tax rate. The real net cost of a unit of capital is defined as:8
C=b1-1T)i+ (1 -Db)(e+1) -1, (5.3)

where b is the proportion of capital that is financed by debt, and T
is the corporate tax rate.

To study the financial and investment behavior of the firm, it is
necessary to start with its objective. The following section examines

the objective function of the firm.

The Objective of the Firm

The subject of business motivation is very complex, and it is
difficult to determine the "goals'" of the firm. The neoclassical
theory of optimal capital formation can be formulated in two
alternative ways. First,.the firm can be treated as accumulating
assets in order to supply capital services to itself. The objective
of the firm here is to maximize its value, subject to technology and
a set of constraints. Alternatively, the firm may be treated as
renting assets from itself or from other firms. In this case, the
objective of the firm is to maximize its current profit.

An optimal debt-equity mixture can be selected which would
maximize the value of the firm, or equiyalently, a particular value

of b can be found that would minimize the real net cost of a unit of
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capital, C (see figure 5). To find the optimal level of b, the first
derivative of C, which is defined in equation (5.3), with respect to b
must be set equal to zero.9 This is done in equation (5.6) below.

The supply of investment funds to the firm can be specified
through the inverse supply functions as a function of the corporate
debt-capital ratio, b, reflecting the risk of bankruptcy associated
with leverage. As the following figure shows, only a small number
of a priori conditions are imposed on the debt and equity cost of
supply functions, and they represent the most probable forms of the

i_and e functions.10 The equations for i, and e _ can be specified as:
N N q N N

p(d), p' > 0, and (5.4)

iN

e(b), €' > 0. (5.5)

N

Minimize C, in equation (5.3), after substituting for i and e + II

N from equations (5.4)

from equations (5.1) and (5.2), and for iN and e

and (5.5), and obtain:ll

(1 - T)iN - ey + (0 -1T-u +b(1l -Dp'+ (1 -Db)e' =0, (5.6)

where p' = (diN/db), and e' = (deN/db) are both positive as specified

in equations (5.4) and (5.5).

Tax parameters corresponding roughly to the current U.S. tax law

are: T= .46, 06 = .3, and U = 6/6 = .05.12 The value of b ranges

from .18 to .26.13 The long-run values for interest rate, return on

equity, and inflation rate are reported by Ibboston and Sinquefield

(1976): i = .036, e + 11 = .085, and I = .022. If the U.S. tax law

remains the same and tax rates are not changed in the future, from



the optimal level of b

Figure 5. The Cost of Capital
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equations (5.2) and (5.1), the long-run real net return on equity, ey’

and the long-run real net rate of interest, iN’ can be calculated.

Table II shows the possible values for ey and iN. They are independent

of the value of b. ey = (1 -0)(e+ 1) —ull - (1 -06)I-=

(L. - .3)(.085) - (.05)(.022) - (1 - .3)(.022) = .043, and
4

f0= (L-8)1-T=(1-.3(.036) - .022) = .0032.1

TABLE II

THE RANGE OF VALUES FOR ey, i, p's g5 E(ey, b), AND E(ig, b)

b .

Variable .18 .26

: . .043
eN. 043
i .0032 .0032
p': .05 < p' < .47 .06 < p' < .33
e': 0<e'< .05 0 <e'<.05

: ' < < .29

E(eN, b): 0 f_E(eN, b) < .29 _ 0 __E(eN, b) < .29
E(ig, b): 3.9 < E(ig, b) < 367.2 4.69 < E(ig, b) < 25.78

When the relevant values for the tax rates, long-run interest
rates, and b = .25 are introduced, a simple linear relatiomnship

between p' and €' can be obtained from equation (5.6):15

.135p" = .046 - .75¢! . (5.7)
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Since both p' and €' are assumed to be positive, then 0 < p' < .34,

and 0 < €' < .06.

Feldstein, Green and Sheshinski (1979) assumed that p' and €' are

1 .
independent of iN and ey" 6 They stated, however, that a more natural

assumption would consider: the elasticity of the interest cost function
with respect to a change in corporate debt, E(iN, b) and the elasticity
of the equity cost function with respect to the concomitant change in

equity capital E(eN, b) as being constant. E(iN, b) and E(eN, b) are

defined as:

E(i, b) = (dig/db)(b/1iy) = p'(b/4ip), and (5.8)

E(eN, b) = (deN/db)(b/eN) €'(b/eN) (5.9)

As debt capital is increased, the interest cost can be expected to
rise, giving a positive value to p', as shown in equation (5.4). Given

the values for the tax rates and the interest rates prevailing in the

economy in the long-run, b = .25, and the fact that 0 < p' < .34,

0 < E(iy, b) = p'(%) = 0" (222 < 26.5 | (5.10)

As mentioned earlier, here E(iN, b) is assumed to be constant.

If the assumption of general risk-aversion in the securities
markets is made, then as the equity capital is reduced, the rate of
return on equity can be expected to increase in response to the
increased risk position of the equity-holders. This suggests that
g' > 0, as shown by equation (5.5). Given the values for the tax
rates and the rates of return on equity prevailing in the economy in

the long-run, b = .25, and the fact that 0 < ' < .06, from equation

(5.9),
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.25
043 = -

0 < E(ey b) = ') = €' 35 (5.11)

N
Equation (5.6), which is the first-order condition, implies that
the firm is continuously choosing a debt-capital ratio, b, that

minimizes its cost of capital. It can be rewritten as:

(1 - D+ E(ig 5 i + ({(1 = b)/bIE(ey, b) - lleg +

Mo -1T-1w =0 (5.12)

The second-order condition for choosing b to minimize the cost of

capital, C, implies:18

U= (1-1(+E@{g b))p' + {qa - b)/b}E(eN, b) - 1}e' -

(E(eN, b)/bz)eN >0 (5.13)

If iN and ey are linear functions of b, i.e., p" = 0, and " = 0,

then the second order condition for minimizing C can be found from

equation (5.6) as:19

U=((l-1Dp'"-€¢"+ (1 -1p'-€">0 (5.14)

From equation (5.14), U = 2(1 - T)p' - 2¢' > 0. Given T = .46,

U= 1.08p"' - 2¢' > 0, or

p' > 1.85¢" (5.15)

Given the first order condition represented by equation (5.7) and
the second order condition represented by inequality (5.15), it is
possible to limit the range of the values for p' and €' even further.

The following graph of the inequality p' > .185e' and equation (5.7),
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which is p' = .34 - 5.56e', shows that the first and the second order

conditions for minimizing C are satisfied by the points to the left of

B up to A on line AB (figure 6).

At point A, p' = .34 and €' = 0. At point B, p' .06 and

g' = .05.20 This suggests that .06 < o' < .034, and 0

A

e' £ .05.

Therefore, from equations (5.8) and (5.9), 4.69 E_E(in, b) < 26.5, and

0 f_E(eN, b) < .29, when b = .25. The possible range of values for

p', ', E(eN, b) and E(iN, b) are presented in table II.

Empirical studies such as Arditti (1967) and Kolin (1969) have
shown tha; the capital structure of the firm does not play a significant
role in the determination of the rate of return on equity. These
results are in agreement with the findings here that both €' and
E(eN, b) are close to zero. Therefore, it seems plausible to assume
a zero value for £' and E(eN, b). This assumption is consistent with
the empirical research, provided that, as mentioned earlier, the
objective is to look for estimates that are roughly suggestive of the
pattennofcorporatetak:h1theUnited States, rather than as an exact
estimate. Under this assumption, from equation (5.7), when b = .25,
the value of p' is found to be equal to .34, and, therefore, E(iN, b)
is 26.5. It will be shown later than U plays an important role in

the solution to the model. Under the assumption that E(eN, b) = 0,

from equation (5.13), U = (1 - .46)(l + 26.5)(.34) = 5. This

assumption will be relaxed later in the paper.

Having discussed the objective function of the firm (minimizing
cost of capital), specific allowances must be made for the balance
sheet constraint and the interdependent nature of the financing

decision of the firm.
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The Range of Values for p' and £', when
b=.25
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The Balance Sheet Constraint

The flow of funds through a corporation is a continual process,
and at every step along the way each source of fund must be matched
by an application, or use, of those funds. Changes in the balance
sheet items in any period are constrained by the sources and uses
identity, and this imposeg a constraint on the firm's effort to
minimize its cost of capital.

The following is a simplified long-run balance sheet of the firm.

NWA  net working assets D long-term debt
i.e., inventories, net
trade credit and other

assets
NK net capital stock, E equity, i.e., cumulative gross
i.e., gross capital minus "~ stock issues minus cumulative
accumulated depreciation stock requirements plus
cumulative retained earnings
A assets A assets

Firm's real assets appear on the left side of the balance sheet
and the financial assets on the right side. The sources and uses

identity is given by the following equation.

d(A) = d(NWA) + d(NK) = d(D) + d(E) (5.16)

It shows how the firm's expenditures on plant and equipment and
working assets must be made up by changes in the right-hand side items.
The sources and uses of funds identity for one unit of capital is given
by equation (3.4). However, some time must be spent here to explain

why this equation looks the way it does.
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Financing for the acquisition of stocks of assets comes from
internal sources-—-profits retained after dividend payments and reserves
deductible under U.S. tax law for capital consumption (depreciation),
and external sources--funds raised through the sale of financial
instruments. Since all the funds raised from a source must be applied
to one of the uses of corporaté funds, the sources of funds sum to
the total uses of funds.

The gross marginal product of capital, u, is taxgd at a rate, T.
Therefore, the sources of funds amount to (1 - T)u. The uses of funds
are composed of the direct capital costs of C and a tax allowance for
depreciation. By taking into account the historical cost depreciation,

the sources and uses identity can be written as:
(L -tu=(C+X)(1 - 12), (5.17)

where u is the gross marginal product of capital and is given by

u=f' + X. Parameter X has already been introduced as being equal

to the true rate of physical decay when economic depreciation is
allowed, and being greater than the true rate of physical decay when
accelerated depreciation is allowed. Parameter Z has also been defined
in chapter iII, as the present value of the tax depreciation deduction

: 22 . s .
on one dollar's investment. When economic depreciation is allowed

Z =X/(C + X), and, therefore, from equation (5.17),23
(1 - f'=¢C (5.18)
When the method of historical cost depreciation is assumed,
Z=X/(C+ X+ 1), and, therefore, from equation (5.17),24
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(1 -f'=cC+ 1zl . (5.19)

This equation is the same as equation (3.4), keeping in mind that

1Z = ¢ and that equation (3.4) is written in terms of iN and eN’ As

mentioned earlier, if economic depreciation is allowed, then 7 = 0.

If accelerated depreciation is allowed, then ¢ has a positive value.

Z is a negative function of the rate of inflation. If the values for

the cost of capital, inflation rate, and X are given, then Z can be
calculated. If the long-term values reported by Ibbotson and Sinquefield

(1976) are used, that is, assuming i = .036, e + I = .085, 1 = .022,

and b = .25, then from equation (5.3), C = .047. Suppose that the rate
of decay is X = .1, i.e., all ﬁachines depreciate one-tenth per. year.

Then Z = .1/(.047 + .1 + .022) = .59. To keep the analysis simple, it

is assumed that Z is exogenous.

As mentioned earlier, { = TZ, where [ is a parameter such that ZIl
measures the difference between real depreciation and the historic
depreciation allowance by the tax system. A decline in the statutory
corporate income tax rate, T, reduces the present value of all
depreciation allowances by a uniform percentage. Since structures
have a longer useful tax life, a reduction in T reduces the present
value of the costs of structures compared to the cost of equipment
and, therefore, it could persuade the corporate sector to spendvmore
on structures and other assets with longer useful lives.25

Capital goods, such as buildings and equipment, provide services
in producing current output for periods up to decadgs. Firms are
required to distribute the purchase price as a cost over a number of
years, reflecting the consumption of capital services in producing

current output. This procedure is necessary to measure production
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costs every year. However, the capital consumption, or depreciatign
allowance the firm can claim for tax purposes is bgsed on the original
purchase price of the capital good. As equation (5.19) indicates,
uqder even moderate rates of inflationm, the.replacement price of the
capital good will increase by Il over the depreciatipn_Period, and,
therefore, the cost of capital in current dollars will rise above the
capital COpsumption allowance based on the purchase price. This leads
to understatement of the cost of capital and, therefore, raises
taxable profits without raising agtual profits. Thus, the tax
liability and the effective tax rate become higher. All this should
have been avoided if the entire purchase price could be entefed as a
cost in the year the capital good is obtained, or if economic, rather
than historic cost depreciation is allowed.

Current depreciation law diverts investment from long-lived assets
to assets with shorter useful lives. The present value of real
depreciation allowances per dollar of investment, Z, falls as asset
durability increases for a given rate of inflation. Depreciation
allowaﬁces are postponed with asset life, letting inflation to
discount.more heavily the value of future allowances.26

Most firms hold inventories of the materials used in their
production. Usually, a considerable amount of time passes between
the purchase of a batch of material and the sale of the final product
containing that material. When the rate of inflation is high, prices
of both the material and the final product rise over this interval.
Under first-in, first-out, FIFO, inventory accounting, goods leave in
the order in which they arrive. Thus, the cost of sales is based on

the material prices that prevailed when those obtained farthest in
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the past were purchased for holding in the inventory. Since sales are
measured in current dollars, increases in the rate of inflation create
inventory holding gains and added taxable income. The tax liability
of the firm can be reduced by using last-in, first-out, LIFO,
inventory accounting which measures the cost of goods sold in current
prices. Even under LIFO, some inventory appreciation can occur.
Summers (198la) shows that the taxation of nominal inventory profits
raised corporate tax liabilities by over $30 billion in 1979.27

Therefore, the cost of maintaining inventory levels is understated
for firms that use the FIFO method of inventory accounting. Suppose J
is the ratio of inventories based on FIFO accounting to the stock of
fixed capital. Then the term TJIl captures the fact that when the FIFO
method of inventory accounting is used, the real value of inventories
is understated when inflation is positive, and thus real taxable

29

profits are overstated.28 Equation (5.19) can be generalized as:
(1 - T)f' = C + 12l + tJI (5.20)

Sources and uses identity, after substituting for C, i, and e + 1,
from equations (5.3), (5.1), and (5.2), respectively, can be obtained

from equation (5.20).

(1-1@0-0f" =b1-0i g+ (1 -Dbleg+ m{vee - ) +

w(l = b) + 11 - 8)(Z + I} (5.21)

Equation (5.21) shows that the combined effect of inflation and
taxes leads to the overstatement of inventory holding gains and the

understatement of the costs of capital.
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The Financial Constraint

The supply of funds to the entire economy is limited at each point
in time and lenders determine the mixture of debt and equity on the
basis of (a) the net rates of return that the market provides, and
(b) default risk. This imposes a financial constraint on the firm.
This constraint changes depending on whether it is imposed by banks,
insurance campanies, commercial banks, or other institutions, acting
together.30

To arrive at a relationship between risk and returns in the
financial markets, let F be the supply of funds available for lending

and r be a measure of the risk that the lenders face. Then,

F o= Y(ig egs ) ' (5.22)

This is a utility function for lenders. It is expected that an
increase in the risk exposure of the loans decreases the amount that

the lender is willing to lend. That is (dF/dr) = w3 < 0. It is also

expected that an increase in the after-tax rates of return on debt
and equity increases the total funds' available, i.e., (df/diN) =

(df/deN) = wz > 0. It is assumed that wl = wz, meaning that the

lender values a unit increase in the rate of return on equity as much
as it would vaiue a unit increase in the rate of return on debt.

The supply of savings is assumed to be a constant fraction of
disposable income according to equation (2.12). If the total
differential of equatioﬁ (5.22) is set equal to zero, the trade-off

between return and risk can be determined.

dF = ll)l(diN + deN) + der =90 (5.23)
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Suppose that the risk exposure, r, depends on the debt-capital

ratio of the firm. That is,
r=1r(b), r' >0 (5.24)

Therefore, an increase in debt-capital ratio of the firm is assumed to
result to an increase in the risk premium required by the lenders in

order for them to continue the supply of funds. From equation (5.24),
dr = r'db . (5.25)
Substitute equation (5.25) into equation (5.23) to obtain:
diN + deN + &6db = 0, (5.26)

where § = (w3r'/wl) is negative. Equation (5.26) can now be rewritten
31
s:

a

iN E(iN, b) + ey E(eN, b) + b =20 (5.27)

Equation (5.27) represents the financial constraint in the model.
The supply of funds to the firm has already been specified by equations
(5.4) and (5.5).32 Equation (5.27) gives the mixture of risk and
return that is acceptable to the investors. It also shows that the
firm's choice of the debt-capital ratio would have to depend on the
elasticities of the debt and equity supply equations. &b in equation
(5.27) measures the risk premium that investors require in order to
absorb the risk from the investment.

If E(eN, b) is equal to zero, then iN is positively related to b,

and the constraint has a slope equal to S/E(iN, b). The lender faces a

risk-return trade-off where risk is measured by the firm's debt-capital
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ratio, and the real net interest rate represents the return. If the
firm can borrow funds from more than one lender, the constraint
represents the least-cost combination of availéble funds. Suppose
there are two lenders--a commercial bank, CB, and a finance company, FC.
Figure 7 represents the constraint imposed by each of the lenders.

As shown, CB requires a higher return for each particular level of
risk compared to FC. Here, FC is more willing to assume the high-risk
loans than is CB. This may be so because of the nature of the business
of the commercial financing companies that they grant high-risk loans
at lower interest rates than do commercial banks.

Equation (5.22) from which the financial constraint, or equation
(5.27), is derived, explains the effect of inflation and taxes on
the supply of household savings to businesses. Inflation raises
effective tax rates on the returns to investment in both stocks and
bonds. Usually, the before-tax rate on return can only contribute
to the maintenance of the purchasing power of the stockholder.
Feldstein and Slemrod (1978) show that individuals who were holding
stocks in 1973, paid capital gains taxes on what was actually a
capital loss in real terms.33 Bondholders, on the other hand, receive
interest income which compensates them for the depreciation of the
currency in which the loan is repaid. However, interest income is
taxed. Thus, the combined effect of inflation and taxes reduces the
incentive for individuals to supply funds in the debt or equity
markets.

Some analysts believe that inflation and taxes reduce the supply
of fupds to businesses by making the alternatives to bonds and stocks

more attractive. Homeownership is the most mentioned altermative.
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Tax laws offer some advantages to homeowners. Inflation magnifies
these advantages. For example, inflation raises interest rates, and,
therefore, interest payments which are tax deductible will also increase.
Thus, inflation causes the tax system to subsidize the repayment of
the principal and the payment of the interest on the mortgage. In
éddition, capital gains realized on the appreciation of owner-occupied
homes are tax exempt. All these will encourage people to put more
funds into housing and less into stocks and bonds.

The model presented in this chapter explains and captures the
essential characteristics of a "representative firm." As mentioned
earlier, these characteristics are equivalent to the characteristics
of an aggregate of firms (all business activity). It is now possible
to study the combined effects of inflation and taxes on the financial

' and draw

and investment decisions of the '"representative firm,'
conclusions about the behavior of the entire economy. Working of

the model and its implications are left for the next chapter.
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1 . .

See Hamada (1979), for inflation-tax effects on relative risk
of and return on assets. He studies the combined effects of inflation
and taxes on the private sector's balance sheet items.

2See for example, Hendershott (1981), or Feldstein, Green and
Sheshinski (1978).

3See equation (17), on p. s60, in Feldstein, Green and Sheshinski
(1978).

See equation (16), on p. s59, in Feldstein, Green and Sheshinski
(1978).
5Feldstein (1982), p. 301, shows that the importance of interest
elasticity of demand for money in the United States. should not be over-
emphasized. TFeldstein (1976) shows that the inflation tax effects
induced through shifts in L are insignificant.

6In monetary growth models, money balances are assumed to be held
by individuals, rather than firms.

7From equation (3.3), e, = (1 - tDe-ull, and t' = yO + u(l - 9).

N
Since y = 1, then t' = 6, and, therefore, e, = (1 - 8)e - yll. From

) N
this equation e = (eN + ul)/(1 - 8), or e+ 1 (eN + ulD)/(1 - 8) + 1,
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See equation (6), on p. s57, in Feldstein, Green and Sheshinski
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9See equation (22), on p. sbl, in Feldstein, Green and Sheshinski
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10See for example, Ballentine and McLure . (1980).
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12See table 1.

13See table 1.

14 . . .
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Lbrom equation (5.6), (1 - .46)(.0032) - .043 + .022(.3 - .46 —
.05)+ .25(1 - .46)p' + (1 - .25)e' = 0, which gives equation (5.7)

16See Feldstein, Green and Sheshinski, p. 414, note 4.

17Equation (5.6) can be rewritten as:

a - T)iN - ey T e -7 -w + (1 - T)iN(diN/db)(b/iN)~+

{a - b)eN/b}(deN/db)(b/eN) = 0.

Equation (5.12) follows, keeping in mind that E(iN, b) =
(diN/db)(b/iN), and E(eN, b) = (deN/db)(b/eN).

18’1‘0 find U, differentiate equation (5.12) with respect to b,
keeping in mind that E(eN, b) and E(iN, b) are assumed to be constant

and d[(1 - b)/b]/db = -1/b>.

19To find U, differentiate equation (5.6) with respect to b.

20The following two equations have to be solved for p' and g'

simultaneously.

{p' = .34 - 5.56¢"
p!' = 1.85¢"
21

See Feldstein, Green and Sheshinski (1978), p. s68.

22See the appendix to Feldstein, Green and Sheshinski (1978).

23From equation (5.17), (1 - T)u = (C + X)(1 - 1Z). Since
Z=X/(C+X), and u = £' + X, therefore, (1 - T)(f' + X) =
C+X(N -1TE/(C+X),0or (1 -DE'+ (1 -1NX=C+X-1X=
C+ (1 - T)X. This gives equation (5.18).

4From equation (5.17), and since Z = X/(C + X + 1) and u = f' + X,
(1 -Df'+ 1 -DX=C+XNA - 1TX(C+X+1T) or (1 - T)Ff' =
-0 -DX+C+X-[XC+XN/(C+X+M] =C+ X -[1X(C + X)/

(C+ X+ )]. Therefore, (1 - Df'=C+ X[1 - ((C+XD/(C+X+1))] =
C + WX[I/(C + X + I)]. This gives equation (5.19).

25See Tannewald (1982), pp. 27-39.
26See Kopcke (1981), pp. 123-128.

27See Summers (198la), p. 123. In note 5, p. 123, he argues that
firms stay with FIFO because of some intramarginal economic gain.

28While TZIl measures the difference between real depreciation and
the historic Eggfeciation allowance by the tax system, TJI measures the
difference between real value of inventories and the book value of
inventories.
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- 31 . . R .
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obtain equation (5.27).

2Gordon (1984) presents a financial constraint which is very
similar to equation (23). See equation (1) on p. 31l4.

33See Feldstein and Slemrod (1978), p. 107.

34See for example Feldstein (1982a), or Downs (1980).
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CHAPTER VI

INFLATION, TAXATION, AND THE REAL

RATES OF RETURN
Introduction

Several studies have examined the profit rate for non-financial
corporations and arrived at different conclusions. WNordhaus (1974)
and Lovell (1977) found that the rate of return earmed by U.S. business
has been declining over the last 40 years. However, Feldstein and
Summers (1977) found no evidence of this decline. Allman (1981) found
that the aggregate rate of profit has been declining since 1952, with
manufacturing industry contributing the most to the aggregate decline.
He found that the finance, insurance, and real estate industry to be
the only one with a positive change in profit rate in the 1952 to
1981 period.

Feldstein and Summers (1977) prove that the before-tax profit
rate equals the return that the society earns on additional investment
in physical capital.1 With respect to the individual investor, i.e.,
the household, there is little doubt that the nominal before-tax
value of its investment portfolio is not what counts, but rather
its real after-tax value. It follows that investors are concerned
with the real or inflation-~adjusted net rate of return rather than

the nominal rate of return on their investments. Recent studies of
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the real rate of return on corporate capital indicate that the real
rate of return to both debt and equity combined is in the range of
6 to 7% per year.2 They also indicate that the combined effect of
inflation and taxes lowers the returns to the investors.

As mentioned earlier, corporate income is taxed at both the

corporate and individual level. Therefore, the effective tax rates on

e

returns to investors depend on the taxable profit of the corporations
and the taxable income of its sharéholders. As a result, corporate
income tends to be highly taxed at the persomal level. Therefore,
what appears to be relatively low rates of tax on interest income,
capital gains, and corporate profit may actually be very high tax
rates. That would lower the supply of funds to the corporate sector
and shift them to less productive sectors of the économy. The total
effective tax rate incfeased from 55.1% in 1965 to 74.5% in 1979,
while the real net rate of return decreased from 6.5% to 2.3%.3
These low returns have been blamed for lowering the rate of growth
of investment expenditures in the last two decades.

To study the combined effect of inflation and taxes on real net-
of-tax rates of return, the model which has been developed in

chapter V can be used.

The Solution to the Model and the Effect

of Inflation on Debt~Capital Ratio

It is useful to write the complete model by putting together
equations (5.12), (5.21), and (5.27).

{1 - b)/blE(ey> D) - 1 6 -1 _
N T a-oa+ E(is b)) qNTT-Da+ E(ig, b)

3 n (6.
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. 1 -5 1 -8 .y _ b6 -1 +u(l -hb)
Z=-sa-oeawt 1 - bl = T) +
(L - 0)(Z + J)
T = 1) } I (6.2)
E(eys> b) 5b ‘
TR D N TR, ) ¢-3)

Equation (6.1) represents the objective function of the firm, OF;
equation (6.2) represents the sources and uses identity and the
constraint imposed on the firm by the balance sheet, BF; and equation

(6.3) represents the financial constraint, FF. Here iN, ey’ and b

are the unknowns of the model.
Totally differentiate equations (6.1), (6.2), and (6.3) with

respect to iN’ eN, b, and the predetermined, E, to find the solution

to the model. This solution is given by equation (6.4), where U is
given by equation (5.13) and is positive, and Q is equal to

(1 - T)iN - ey + [I(6 - T - W, and as implied by equation (5.6),

Q=-b(1-mp"'- (A -b)e' <O0.

(1- D@ +E(, b)) {(1-b)/blECe, ) -1 T

b(]_ - T) 1 -b Q

E(iN’ b) E(eN, b) S
dig 0 -T1-~-u
deg | == |b(O -1 +n(l-b) +1(l=-86)(2+J) | dl (6.4)
db 0

Assuming E(eN, b) = 0, from equation (6.4), the effect of a chénge

in the rate of inflation on the firm's debt-capital ratio, given the

present tax laws, can be found as:
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(db/dm) = ¢y b){(T - 8) - T(L - 8)(Zz + N}
W

s (6.5)

where W = E(iy, p){Q + (1 - B)U} - &1 --){(1 + (1 -'b)E(iN, b)}.

It is not possible to determine the sign of (db/dll) theoretically.
However, given the value of the parameters prevailing in the economy,

Q can be calculated. Assuming T = .46, iN = ,0032, e_ = 043, I = .022,

N
6 = .3, and u = .05, then Q = (1 - 'L')iN - ey + 06 -1-1w =

(1 - .46)(.0032) - .043 + .022(.3 - .46 - .05) = -.046. The range

of possible values for b has been discussed in section (4.2).4 U has

already been found to be equal to 5 in section (5.2.1), assuming that

b = .25 in the long-run. If E(eN, b) = 0, then from equation (6.3):
§ = - E(i, b)i /b = - (26.5)(.0032)/.25 = ~.34.° Therefore,
W=26.5{-.046 + (1 - .25)(5)} + .34(1 - .46){1 + (1 - .25)(26.5)} =
102.

In the case of economic depreciation and no FIFO inventory
accounting, i.e., Z = J = 0, the sign of (db/dll) is determined by the
sign of (T - 8). As the gap between the corporate and personal tax
rates increases, firms borrow more as the rate of inflation rises.

Given the present values for T and 6, (db/dll) = E(in, BY(T ~ B)/W =

26.5(.46 - .3)/102 = .042. That is, a one percentage point increase

in the rate of inflation results to a .042 percentage point increase
in the firm's debt-capital ratio.

Equality of depreciation for tax purposes with true economic
depreciation is rather difficult to achieve. Given the factors such
as the decay of capital, the change in the price of capital, and the
rate of scrapping, it is almost impossible to find the true rate at

which capital is used up. Consequently, equating the tax allowance
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with the economic value of the capital which is used up in any period
can only be done approximately.

In a more general case, represented by equation (6.5), the sign of
(db/dll) depends on whether (T - 8) is larger or smaller than

(1l - §)(@Z + J). If it is larger, (db/dll) is positive, and if it is

smaller, (db/dll) is negative. In any case, the gap between the personal
and corporate tax rates is the determining factor.

The value of J is reported by Hendershott (1981) to be approximately
.2.6 J is negative in some years, but in the long run it is about
.2.7 The value of Z is inversely related to the useful tax life of the
equipment. As the tax code reduces the useful life of an asset, Z
increases, resulting in a possible change of sign of (db/dll) from

positive to negative.8 Assuming Z = .39, T = .46, § = .3, J = .2, and

W = 102, from equation (6.5), (db/dll) = [26.5(.46 - .3) - .46(1 - .3)

(.39 + .2)]1/102 = .04, That is, a one percentage point increase in

the rate of inflation results to a .04 percentage point increase in
the firm's debt-capital ratio.

Equation (6.5) suggests that if one of the aims of the tax system
is to bé nondistortionary, i.e., (db/dl) = 0, then the tax rates must

be such that (t - 8) = (1 - 6)(Z + J). Another (and very unlikely)

way of preventing inflation from having an effect on the capital
structure of the firm is to abolish the corporate and personal taxes,

i.e., T=6=0. If T=6 >0, then (db/dl) is extremely small and

negative.
Equation (6.5) shows that the capital gains tax rate is not a
factor in determining the sign of (db/dll). This is so only because

E(eN, b) is assumed to be zero.
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Equation (6.5) indicates that inflation and taxes have a small
effect on the debt-capital ratio. This is consistent with new studies
that show personal taxes in general and capital gains taxation in
particular do not influence corporate finance significantly.9

If E(eN, b) # 0, then the calculation of (db/dl) becomes

complicated, and the capital gains tax rate, U, affects debt-capital
ratio of the firm. The graphical solution of the model in section
(6.5), indicates that (db/dll) is likely to be positive. Table III

presents the possible values of (db/dll) under different assumptions.

TABLE III

THE POSSIBLE VALUES OF (db/dll)*

b

Assumption .18 .26
E(eN, b) =2 =J=0 .0368 .042
E(eN, b) =0 .0356 .04

= = = 0
E(eN, b) T=06=0 0
E(eN, b) =0, T=6>0 -.001 -.002
T>0>0 (db/dll) > 0 (db/dll) > 0
*

When E(eN, b) =0 and b = .18, from table II, E(iN, b) = 36.72.
Therefore, 6 = .47 and W = 113.2. When E(eN, b) =0 and b = .26, from
table II, E(iN, b) = 25.78. Therefore, § = —.32 and W = 97.67
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The structure of corporate and personal income taxes and the
relative costs of debt and equity have caused corporations.to prefer
debt. The corporate tax code favors debt by making the deductibility
of interest expenses from gross corporate income possible. Angelo and
Masulis (1980) show that by relying more on debt, corporations have
reduced taxable income by raising tax-deductible interest expenses.

Investors are the ones who determine the relative prices
(required rates of return) at which corporationé offer debt and equity
securities. Tax laws for personal investment income should have lowered
both debt-capital ratio and the dividend-payout ratio of the
corporations, since interest and dividends paid to individuals are
taxed at the ordinary rate while capital gains are taxed when
realized at about one-sixth the ordinary rate. As mentioned earlier,
empirical evidence shows that personal income taxes do not influence
corporation debt-capital ratio significantly.lo Despite the opposite
effects of the personal tax laws, the reason for‘greater use of debt
by corporations ﬁay be the growth of financial intermediaries along
with changes in the legal and tax restrictions on investors.

Another reason for the use of ﬁore debt in recent years has been
the higher cost of equity finance. Empirical studies show that
relative costs are very important in financial decisions of the
corporations. Cost of equity and debt were 5.5% and .077 in 1960-
1964, and they were 6.4% and -2.57% in 1975—1981.12

The analysis above shows that the combined effect of inflation
and taxes is likely to increase the debt-capital ratio in the economy.
(db/dll) may not be very significant, but nevertheless it is positive

according to the model presented in this chapter.
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The Effect of Inflation on the

Real Net Rate of Interest

The effect of a change in the rate of inflation on the real net

rate of return on debt, assuming E(eN, b) = 0, is given by equation

(6.4) as:

_8{(r -8 -1l -8+ D}
W

(dig/dmy = (6.6)

Equation (6.6) shows that &, the risk measure that the lenders
in the financial markets are facing has a definite effect on iN.

In the case of economic depreciation and no FIFO invento;;
accounting, i.e., Z = J = 0, the sign of (diN/dH) is determined by
the sign of (1t - 8). Under current tax law, (Tt - 6) > 0. -As the
gap between the corporate and personal tax rates increases, investors
expect to see higher returns as inflation continues to surge.

The magnitude of the change in iN can be found approximately by

using the values prevailing in the economy in equation (6.6).

Assuming Z = J = 0,
(le) - _ S(t - 9) . (6.7)
dll W :
Since b = .25, § = -,34, W= 102, T = .46, and 6 = .3, then
(diN/dH) = ,0005. That is, a one percentage point increase in the

rate of inflation will increase the real net rate of interest very
slightly.
If the shift in the debt-capital ratio is ignored, i.e.,

E(iN, b) = E(eN, b) = 0, and if it is assumed that Z = J = 0, i.e.,
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economic depreciation and no FIFO inventory accounting is assumed,

then from equation (6.6),

diN T -6 .
D =T | (6.8)

Because iN = (1 - 8)i - II, then

di, _
G =T (6.9)

which is a well-known result.13 Given the values of T = .46, and

§ = .3, the effect of a one percentage point increase in the rate of
inflation would be a .3 percentage point increase in the real net
rate of interest and a 1.9 percentage point increase in the nominal

rate of interest under the assumption of E(iN, b) = E(eN, b) =2 =

7=0. :
15
It can be shown that:
di - _ =
il =7T-7 - (6.10)
That is, d(i - I)/dll = .85, or a one percentage point increase in

the rate of inflation will result to a .85 percentage point increase in
the real rate of interest.

The assumptions that lead to equations (6.8), (6.9), and (6.10)
are very restrictive. However, they provide very important and
interesting results. They indicate that the tax system has a definite
and a significant effect on the behavior of nominal, real, and real

net rates of interest, if E(iN, b) = E(eN, b) =2 =J = 0.

From equation (6.9), it is clear that Fisher's conclusion that
(di/dll) = 1 corresponds to the special case of no corporate taxes.

In the more general case in which corporate taxes are recognized,
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the nominal rate of interest may increase by almost twice the rate of
inflation.
From equation (6.10), again the Fisherian conclusion that the real

rate of interest is not affected by inflation, i.e., d(i - II)/dI = 0,

can be derived. But this requires the assumption of no corporate
taxation. In the more general case in which T > 0, the real rate of
interest may increase by a rate lower than the rate of inflation.

From equation (6.8), (diN/dH) = ,3. This indicates that the

real net rate of interest may increase by an amount (substantially)
lower than the rate of inflationm.

In a more general case, with historic cost depreciation method
and FIFO inventory accounting, the sign of (diN/dH) is the same as
the sign of (db/dll). If they are both positive, then the yield of.
debt increases because the debt-equity ratio rises, increasing the
riskiness of debt. Inflation increases uncertainty, this uncertainty
results to lenders' insistence on higher returns. Therefore, lenders
insist on not only being compensated for inflation, but also for
uncertainty resulting from it.

Inflation increases the present value of depreciation and the
costs associated with FIFO inventory accounting. This dampens the
increase in the real net rate of interest as a result of an increase
in the rate of inflation. Given the relevant parameter values
prevailing in the economy, (diN/dH) is found to be extremely small.

Assuming b = ,25, 1 = .46, 6 = .3, Z = .39, J = .2, § = -.34, and

W= 102, (di&/dﬂ) = [(-.36)[(.46 - .3) - .46(1 - .3)(.39 + 2)1/102],

from equation (6.6), which is almost equal to zero.
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Equation (6.6) shows that the real net rate of interest does not
change as a result of a change in capital gains tax rate. However,

this conclusion is true only if E(eN, b) = 0.

If E(eN, b) # 0, then the calculation of (diN/dH) becomes

complicated, and the capital gains tax rate, U, affects the real
net rate of interest. The graphical solution of the model, presented
in section (6.5), indicates that (diN/dH) is likely to be positive,

but small. Table IV presents the possible values of (di/dll),

(d(i - M) /dll), and (din/dH) under different assumptions.

The Effect of Inflation on the Real

Net Rate of Return on Equity

The effect of a change in the rate of inflation on the real net

rate of return on equity, assuming E(eN, b) = 0, is given by

equation (6.4) as:

E(iN;b)(PQ—UH)+6{(1 - T)(1+E(iN,b)H-b(1 - 7)P}
W

(6.11)

(deN/dH) =

where P=0 -1 - and H=b(0 - 1) + u(l - b) + 7(1 - 6)(Z + J).

By ignoring the change in debt-capital ratio, i.e., by assuming

E(iN, b) = E(eN, b) = 0, the approximate value of (deN/dH) can be

found from equation (6711).
(déN/dH) = - pu-T(1 -9)(Z+J) (6.12)

Since from equation (5.2) the nominal rate of return on equity,

e + 1 is {eN + ull + (1 - 8)I}/(1 - 8), then:

{d(e + M)/dNl} = 1 - T(Z + J). (6.13)
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TABLE IV

THE POSSIBLE VALUES OF (di/dID,
(d(i = M /dh, AND (di /dI)*

b
.18 .26
Assumption: E(eN; b) = E(iN, b) =
Z=J=0

(di/dm) 1.85 1.85

(d(i - 1) /d) .85 .85

(diN/dH) 3 .3
Assumption: E(eN, b) =2 =J=20

(di/dil) 1.43 1.43

(d(i - ) /dm) .43 .43

(diN/dH) .0007 .0005
Assumption: E(eN, b) =0

(di/dI) 1.43 1.43

(d(i - M)/dm) .43 .43

(di/dIh) 0 0
Assumption: E(eN, b) =1=6=20

(di/dm) 1.43 1.43

(d(i - M) /dm) .43 .43

(di/dl) 0 0
Assumption: E(eN, b) = 0,

T=6>0

(di/di) 1.43 1.43

(d(i - 1) /dm) .43 - .43

(a1, /dm) 0 0
No Restrictive Assumption

(di/dm) Positive Positive

(a4 - ) /4 Positive Positive

(diN/dH) Positive & small Positive & small

*obviously, (4i/dl) = (1/(1 - 8))[(di /dl) + 1] and
(d(1 - M/4dm = (1/(1 - 9))[(diN/dH) + 6].
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The effect of inflation on the real rate of return on equity in

this case is given by:
(de/dl) = - 1(Z + J) (6.14)

Equations (6.12), (6.13), and (6.14) can give the effect of
inflation on real net, nominal, and real rate of return on equity.
The value of J is reported in Hendershott (1981) to be equal to .2.
The value of Z is reported in Feldstein, Green and Sheshinski (1978)
to be about .39.16 Given these values, from equation (6.12), the
change in the real net rate of return on equity is found to be equal
to -.24 percentage point for a one percentage point increase in the
rate of inflation(l7- From equation (6.13), a one percentage point
increase in the rate of inflation results to a .73 percentage point
increase in the nominal rate of return on equity.18 From equation
(6.14), a one percentage point increase in the rate of inflation
results to a .27 percentage point reduction in the real rate of return
on equity.19 To the investor, obviously, it is the .24 percentage
point reduction in the real net rate of return on equity that matters.

In a more general case represented by equation (6.11),

(de./dll) = -.25, implying that a one percentage point increase in the
N M -

rate of inflation reduces the real net rate of return on equity by .25
. 20 R 3 . .

percentage point. This is a substantial reduction. This also

indicates a .71 percentage point reduction in the real rate of return

on equity, when E(eN, b) = 0, and E(iN, b) # O.21

If E(eN, b) # 0, then the calculation of (deN/dH) becomes

complicated. The graphical solution of the model, presented in the

next section, indicates that (deN/dH) is likely to be negative and
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substantial. Table V presents the possible values of (de/dl),

(d(e + II)/dl), and (deN/dH) under different assumptions.
Graphical Solution and Additional Results

It is possible to present a graphical solution of the model
presented by equations (6.1), (6.2), and (6.3). Here, there is no
need for any restrictive assumption with regard to the value of
E(iN, b), or the value of E(eN, b).

Equation (6.1) represents the objective function, OF, and can be
rewritten as:

eNE(eN, b)
TS -+ E(Ly> b)iy + (1 + E(ey, b)ley - (0 - T - 1)

b

(6.15)

Equation (6.2) represents the balance sheet constraint, BF,
and can be rewritten as:

(1 - )(1 - §)f' - ey - My + (1 - 8)@ + I}
b = ’ (6.16)
(1 - T)iN - ey * n{e - t - y}

Equation (6.3) represents the financial censtraint, FF, and can

be rewritten as:

e E(e_, b) E(i_, b)
b= -2 SN - 1§ — i (6.17)

The following graph (figure 8) of equations (6.15), (6.16),
and (6.17) gives the solution to the model for b and iN. The graph is
two dimensional, instead of three, to show the relationship between b

and iN. The relationship between iN and e_ is analyzed later in this

N

section.



TABLE V

THE POSSIBLE VALUES OF (de/dll), (d(e + ID/dI), AND (deN/dH)*

b
.18 .26

Assumption: E(eN, b) = E(iN, b) =0

(de/dll) ' -.27 -.27

(d(e + ) /4l . .73 .73

(deN/dH) -.24 : ~.24°
Assumption: E(eN, b) = 0

(de/dl) -.39 -.29

(d(e + II)/am) .61 .71

(deN/dH) -.32 -.25
No Restrictive Assumptions

(de/dll) Substantially Negative Substantially Negative

(d(e + M) /dl) : ’ Poésitive ... Positive

(deN/dH) Substantially Negative Substantially Negative

*Obviously, (de/dll) = (1/(1 - 6))[(deN/dH) + ul, and (d(e+1W)/dM) = (1/(1 - u))[(deN/dH) + u +
(1L -06)]. :

0TI



Figure 8. The Relationship Between :|_N and b
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The financial constraint equation, FF, is an upward sloping line
with a sharp slope of —E(iN, b)/S8. The objective functionm, OF, and
the balance sheet constraint, BF, are rectangular hif’perbolas.22 .A
rectangular hyperbola has asymptotes that are parallel to the

coordinate axes and can be written in the standard form of

(X - A -B) =D, where (A, B) is the center of the hyperbola, and

X = A and Y = B are the asymptotes. (D/A) gives the intercept of
the hyperbola with the vertical axis.

Suppose that anticipated inflation rate is initially I = 0. The
solid lines in figure 8 represent this situation. The intercepts _
and also the asymptotes are not shown in the graph for simplicity.

The intercept of FF is -ey E(eN, b)/8. The intercept of OF is

ey E(eN, b)/(1 + E(eN, b))eN, and the intercept of BF is

{(1 -0 - /)f"' - eN}/(—eN). E is the point of equilibrium and b0

and ig represent the initial debt-capital ratio and real net rate of
interest. The tax system is neutral if: (1) Z = 0, i.e., assets are
depreciated at the economic rate of decay; (2) J =‘0, i.e., no FIFO
inventory accounting; (3) 4 = 0, i.e., capital gains are not taxed;
and (4) T = 68, i.e., there is no gap between personal and corporate
tax rates. In this case, an increase in the rate of inflation from

zero to Il > 0 would have no effect on b and iN'

Under the current tax law, T > 6, 4w >0, Z >0, and J > 0. 1If

inflation rate is increased to Il > O,\the position of the objective
function and the balance sheet constraint changes. However, for the
financial constraint, since it is assumed that the market adjusts to
changes in the rate of inflation and tax rules, the position of FF

does not change, i.e., (db/dll) = 0 on FF.

112
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From equation (6.15) the intercept of OF is very small. If II > 0O,

then OF shifts to OFl’ which has an even smaller intercept of

ey E(eN, b)Y /{(1 + E(eN, b))eN -T(6 - T -1u)}. The vertical asymptote

of OF1 is given by {(1 + E(eN, b))eN -0 -1-wWHA -1

(1 + E(iN, b))iN, which is also small, suggesting that OF

. 23
p 1s steep.

On OF, (db/dll) = {-[-6-T-u] eEleys b)}/{-(1 - (1 + E(ig, b))ig +

(l + E(eN, b))eN -6 -1 - u)}z < 0. The denominator is always

positive. The numerator is negative, given the tax parameters
prevailing in the economy. This suggests that an increase in the rate

of inflation shifts OF to the right to OFI'
For BF,, the intercept is {(1 - T)(1 - 8)f' - ey ~ T{y + (1 - 9)

(z + J)}}/{—eN +T(6 - T - u)}, from equation (6.16). The vertical

asymptote for BF, is given by { -7 -1 -wWHQ - 1), which is to
N

1
the right of the asymptote for OFl’ suggesting that BFl is flatter
than OFl' Since BF and BFl intersect, (db/dll) on BF depends on the
value of iN.

Figure 8 indicates that the combined effect of inflation and
taxes is likely to result to higher levels of the real net interest
rate and the debt-capital ratio. However, all three equations of the
model, i.e., OF, BF, and FF, are extremely steep, suggesting that
increases in iN are likely to be minimal. As indicated earlier

b may experience a larger increase compared to iN in the presence

of inflation. But again increases in b are not likely to be
substantial either.

The following graph (figure 9) of the three equations of the
model shows the relationship between ig.and ey The slope (le/deN),

of the objective function, OF, which is represented by equation (6.1),
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Figure 9. .The Relationship Between iN and ey
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is given by -{{(1 - b)/b}E(eN, b) - 1}/{(1 - O + E (i, b))}, which

is positive. The slope of the sources and uses of funds identity, BF,

represented by equation (6.2), is =(1 - b)/b(l - T), and is negative.

FF represents the financial constraint and has a slope equal to

—E(eN, b)/E(iN, b), which is negative and very small, as shown by

equation (6.3).

In figure 9, suppose that anticipated inflation rate is initially
I = 0. The solid lines represent this situation. E is the point of
equilibrium and ig and eg represent the real net rate of return on
debt and equity, respectively. The tax system would be neutral if:
(1) Z = 0, i.e., assets are depreciated at the economic rate of decay;
(2) J =0, i.e., no FIFO inventory accounting exists; (3) u =0, i.e.,
capital gains are not taxed; and (4) T = 6, i.e., there is no gap
between personal and corporate tax rates. In this case, an increase

in the rate of inflation from zero to II > 0 would have no effect on

iN and eN. However, the nominal rate of interest will rise by

N{1/(1 - 6)} and the nominal rate of return on equity will rise by 2324

Since it is only the real net rate that matters and not the nominal
rate, firms can afford to pay these higher nominal returns, and

investors supply the same amount of funds as before.

Under the current tax law, T > 6, u >0, Z > 0, and J > 0. If
-
inflation rate is increased to Il > 0, since the effective corporate
tax rate is raised by the interaction of inflation with the tax laws,

firms cannot afford to pay enough to keep iN and ey unchanged. OF

and BF will shift to OF, and BFI’ respectively. Interest costs can

1

be deducted from taxable income by the corporations. The model shows

that the real net interest rate increases by a slight amount, if any.
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However, there is a definite reduction in the real net rate of return
on equity.

In fhe face of inflatiomn, both bondholders and stockholders are
worse off. However, it seems that the current tax system works mostly
against the equityholders in inflationary times. For the bondholders
the increase in iN is not enough to compensate them for the lost income
due to inflation. For the equityholders the loss of income due to the
combined effect of inflation and taxation is substantial.

The fact that real net rates of return change as a result of a
change in the rate of inflation, makes the curfent tax system
undesirable. To make the tax system neutral, one of the most important
things is to eliminate the inflation-induced taxation of equity
earnings. In other words, the taxation of nominal capital gains must
be eliminated, i.e., U = 0. Another change that must be made is to
let capital assets depreciate at their economic rate of decay. The
method of replacement cost depreciation makes Z = 0. Still another
change is to make the corporations that are still ﬁsing FIFO inventory
accounting method to switch to LIFO method. This makes J = 0.

In addition, firms must be allowed to deduct only the real interest
expenses, and individuais should be taxed only on their real interest
income, i - II. These changes are called the full indexing of the tax

system. If all these changes are made, then equation (5.1) becomes:

[N
nh

T -5t I, or iN =(1-06){E-1D (6.18)

Equation (5.2) becomes:

+ I, or ey = (1 - B)e (6.19)
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Equation (5.3) becomes:
C=b(l-1)(E -1 + (1 -be (6.20)

Under these circumstances, the model represented by equations

(6.1}, (6.2), and (6.3) can be represented as:

(€1 - b)/b)E(ey, b)-1

=TT -0+ EG, B) °N (6.21)

i = - b(i - 2) ey + 2 £ (6.22)
E(e., b)

N 5b 6.2

Iy T T EG, B N E(L, D)

Therefore, the model is completely independent of the rate of
inflation and the tax system is neutral. A full indexation will not
reduce taxes. Instead, it keeps the characteristics of the progressive
tax system intact. There are, however, some analysts who find
indexation very costly to administer.25 In addition, they believe
that it makes the economy more sensitive to supply stocks. Moreover,
it is almost impossible to depreciate capital at the true economic
rate of decay, and there is a debate over the true measurement of
inflation. Some believe that the consumer price index is not the
best measure of the rate of inflation and an immediate write-off would

be a better alternative.
Conclusions

According to the Keynesian view, monetary expansion lowers interest

rates, reducing the cost of funds to businesses, and, therefore, it
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encourages the accumulation of plant and equipment. However, ;his has
not been the case in the U.S. in recent years.2§ Monetary expansion
has resulted to higher rates of nominal interest; however, the real
net-of-tax cost of funds, which is what really matters to the lenders,
has remained low.27 At the same time, the lower cost of funds produced
in this way has encouraged investment in housing and consumer durables
rather than more investment in plant and equipment.

The interaction of inflation and taxes can mislead monetary
authorities so that they think that the cost of funds is too high.
As a result they might resort to expansionary policies to lower this
cost. But because of the combined effect of inflation and taxes,
these expansionary policies can only lead to lower investment in plant
and equipment and to discourage saving. This conclusion is based on
Boskin (1978), who finds that the reductioms in the real net rates
of return will reduce the saving rate and, therefore, reduce the rate
of growth of the economy. Meanwhile, the low real after-tax rates
of return can encourage the growth of consumer spending and investment
in real estate.

In this chapter it has been shown that the interaction of the
tax laws and inflation may result to very small positive changes in

iN and substantial negative changes in ey It is interesting to note

that even though iN and ey can be negative in the short-run, they are

always positive in the long-run. Green (1971) explains why iN and ex
cannot be negative in the long—run.28 He identifies the three forces
that are at work to make iN and ex positive in the long-run. These

forces were originally identified by Bohm-Bawek. The first force is

the expectation of éarnings growing through time. The second force
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is impatience which implies a positive rate of time preference. The
last force is the technical superiority of present goods in the sense
that every unit of current consumption goods can be transformed into
more than one unit of future consumption goods. It follows that since
ey must be positive in the long-run, reduction in ey as a result of
higher rates of inflation cannot continue forever. That is, unless
something is done about inflation, taxes, and combined effects of

inflation and taxes, eventually ey approaches negative values and

investors stop supplying equity funds.



ENDNOTES

1See the appendix to Feldstein and Summers (1977).

2See Brainard, Shoven, and Weiss (1980) and Feldstein and Summers
(1977).

3See table 2, p. 120 in Summers (1981a), or table (4.2), p. 123
in Bosworth (1984).

4Gordon and Malkiel (1981) provide estimates of b for the
nonfinancial corporations for the 1957-78 period. See table 1, p. 158.

5Gordon (1984) finds 6 = -.24 in table II, p. 326.
6See Hendershott (1981), p. 911.

7See Kopcke (1983), table 3. Since almost 70% of inventories are
accounted for by FIFO, to find J, the ratio of inventories to fixed
capital and land must be multiplied by .7 for each year.

%& is equal to 1, if all capital expenditures are allowed to be
immediately offset against taxes.

9See for example Gordon and Masulis (1980).

10See for example Gordon and Bradford (1980), or Black and Scholes
(1974).

1 . . . .
Commercial banks, for example, are prevented from investing in
corporate stocks but are allowed to hold corporate bonds.

12See Nakamura and Nakamura (1982), or Taub (1979).

di
13, o . div __ 1w =
Since i = (1 - 6)i -1, then (dH il — [(dH ) + 1] =

1 t1-6 1
T-61-< U "7-
di i
14 _ N, T -6 _ .46 - .3 _ iy _ 1 _
In this case, (dH ) = 1 = 1 1- .46 3, and (dH 1 -1
1.9.
15 d@ -1 _ @i, , __1 __, __ T
Here, i =GP -~ l=7-7-l!=1T-%
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16See the appendix to Feldstein, Green and Sheshinski (1978).

17 dey
From equation (6.12), Qﬂfﬁ =-.05 - .46(1 - .3)(.39 + .2) = -.24.

18From equation (6.13), Céﬁga%—ﬂl) =1 - .46(.39 + .2) = .73.

19From equation (6.14), (de/dll) = -.46(.39 + .2) = -,27.

205 om equation (6.11), (de /dll) = {26.5({(~.21) (-.046) - (5)(.1875)}

- .34 (1 - .46)(1 + 26.5)(.1875 - .25(1 - .46)(-.21)J/102 = -.25.
e+ ul de
1. N de _ 1 N _ 1 _
Since e = —T—% '@ - T—:—g{-aﬁ— + ul} =173 {~.25 + .05} =
-.29, and therefore, de + D = de +1=-.29+1= .71.

dll dll

2
See any mathematical economics text.

'23The horizontal asymptotes for OF, OFl’ BF, and BF

by Y = 0.

p are given
24Since (di/dm) = (1/(1 - 6)){(diN/dH) + 1}, if (diN/dH) = 0, then

(di/dll) = 1/(1 - 8). Also, since (d(e + ) /d) = (1/(1 - 8))

{(deN/dH) + (1 - 8)}, if (deydll) = 0, then (d(e + m/dm = 1.

25See Tatom (1985).

26See Feldstein (1982b).

27See Feldstein (1982c).

28See Green (1971), pp. 203-208.



CHAPTER VII
SUMMARY AND CONCLUSIONS

This dissertation has presented an analysis of the combined effects
of inflation and the tax system on macroeconomic variables. In Chapter
IV, it has been shown that a higher rate of inflation can cause people
to shift their money balances into real capital, thereby increasing the
rate of capital accumulation. This phenomena is called the Tobin effect.
It has been argued here that the interaction of inflation and taxation
may reduce the rate of.growth of economy. Chapter IV suggests that
lowering the corporate and personal tax rates may lead to a higher rate
of capital formation. A higher debt-capital ratio for the entire
economy may also result to a higher rate of growth of capital stock,
as suggested by Chapter IV. Empirical evidence suggests that the
economy's total debt ratio has remained stable over many years.1 1f
the economy's total debt ratio is stable, then the current rise in
government debt (and, therefore, government's debt ratio) would result
to the economy's private sector not being able to increase its
outstanding debt. Given the importance of debt in financing capital
assets in the United States, in the absence of some break from
government deficit, a substantial increase in capital formation is

unlikely, even if some other policies are conducted successfully.
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The analysis presented in chapter VI suggests that the interaction
of the tax laws and inflation may result to very small positive changes
in the real net rate of intefest and substantial negative changes in
the real net rate of return on equity. It follows that low rates of
return lead to lower rates of capital accumulation. On the other hand,
debt-capital ratio for the entire'economy is 1likely to experience a
small positive change.

In lieu of the results obtained throughout this dissertation, the
following policy recommendations seem to be appropriate. Since it is
impossible to use the methods based on actual wear of assets, replacing
the historic cost method of depreciation with market value accounting
may be better.2 In addition, lowering the corporate and personal tax
rates leads to lower cost of capital and may stimulate investment.
Adjusting capital gains tax rates to reflect the fact that much of
accrued capital gains represents inflationary gains could also lower
the cost of capital and increase investment.

Sustained economic growth should be the long-run goal of the
economic policy. Bringing down the budget deficit and changing the
tax codes are the most importént fiscal policy actions that could be
taken to improve prospects for a balanced and sustained economic
growth, Meanwhile the major contribution that the monetary policy
can make is to ensure reasonable price stability.

If these steps are taken, then in the short run the increase in
capital formation should contribute to higher rates of inflation
because of an increase in investment. In the long run, howevef,
capital formation raises productivity and output, thereby checking

inflation from the supply side.



ENDNOTES

lSee Friedman (1983), p. 88.

2See Bulow and Shoven (1982).
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