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Inflation and Taxes in a Growing 
Economy with Debt and Equity Finance 

M a r t ~ n  Feldstein a n d  Jerry Green 
Har,ari/ C n i < e r s ~ t >  

Eytan Sheshinski 
Hebrez C n i ~ e r s z ~  o f  Jerusalem 

O u r  t a l  s)stenl \?as designed for- an  economy \?it11 little or no inflation. 
'L'hc currelit paper sho\vs chat iriflatio~i causcs cal~ricious charigcs iri the 
effective rate of tax on cal)ital irlcome atld therefore in the rcal net rate of 
returli that \avers receive. This is not only a temporary disequilibrium 
ctrcct but one ~vh ich  per\ists ill steady-state equilibrium. Unlike earlier 
Ijapers by I~e l t l~ t e inand by Green ancl Sheshinski. the current study 
recogriizes that  firms iinancc investment by both tlebt arid equity in a 
ratio that dcpetlds on the tax rates and  o n  the rate of inflation. 

The  recent high rates of inflation have dra\vn professional and public 
attention to the undesiral~le lvays in \vhich inflation affects the functioning 
of our tax system.' l ' h e  most Fvidely perceived prol~lcm is that the 
progressive structure of the personal inco~ne  tax causes efrectivc tax rates 
to increase arbitrarily \vhcn inflation raises nominal incomes. Several 
economists Fricdman 197-1.; Bailey 1975; Fellner et al. 1973) haveI 

suggested that thc tax rates should Ile redetincd as functions of real 

income by indexing to consumer prices all of the dollar amounts in the 

tax la\v: for example, personal exemptions and the limits of the rate 

I~rackcts. 


* \\'(. art. qratvi'ul to the. Sational Sci(.nc(. Foundation fur financial support ~ lnd r r  
$rants SOC7.i-14656, SOC71-03803, anti SOC74-11446. \Ve have benefited from com- 
nicntr on a I)rr,\ious clrai't b y  .\Ian .\ucrt)sch. \ \ho pointed out an crror in our trratment 
ol'hirtori[- cost apprrciation: t l~e  corrrci rt.sults cln.i\.ccl by  .\ucrhacll arc prcsentrti in rh(. 
.\ppcnclix. of' hich lir is lht. ar~thor. 

' St.? 13rinnr.r '1973.  Friccllr~an (1974'. Diarnoncl !3973, Frllncr. C:larkson, and 
hloort. (19731, Aaron (1976). Fcltisrcin (1976), and Green and Sheshinski (1977). 



-1'lic.rr i~ ;I <cc.oncl anti III(~I.C. S(,\-CI-(, prol~lcrn tliat has reccivrcl less atten- 
tion. 13rc'll1ic. \\ (, currently tax the noniinal incolilc f'rorn invcitrncnt 
(nominal intc~rc\t and norllinal capital gain\, and allo\i I,orro\vers to 
ilctl~ict ~ ion l i~ i a l  intc.rc\t ccnit,. thc real net ol' tax return, to clc11t and 
ctluit>-\ \ i l l  I ) ( .  ~iltc-rcil1)) .  a chanqe in the rat<. of' inflation. This occ~irs 
even if tlic t ; i \  i \  not l~rogrc,~si\-c.. 'l'lii\ p;i~x'r l i o \ v ~  that, \\ it11 thc currcnt 
I'.S.tax l i r \ \  <, (.\-(,II rat(,< of' inflation can ci i~~\c.niotiu,itc \.cr). sul~stantial 
cli,ingc,\ in r1c.t r.c,,rl > irltl\. 

,111 ~ ~ ~ i a ~ i t i c i l ~ , ~ t c . t lcli;rnqc. i r i  t l i c .  rat(. of inllatioli I\ or~ltl ofcc~urse I~cncfit 
clt,l)to~\; i r i t l  I n  o r t l ~ ~ r1iar.11i c~.ctliro~.\. to al)\tr.clct f'ro~ii \ucli tcrllporary 
c.fii.ct\ antl fi.oni t l i t .  111.ol1lc11i\ tlie trarisitiori from on(. c~cjl~ilil~rium 01' to 
anotlicr, t l i i \  paprr  fi>c-lr\c,\ o~i l>-  on  tlir cotnparativc stcacly-\tat? ccl~ri l i /~ria 
c)S :i $ro\\ in? r c o ~ ~ o ~ i i >  rates of' it~llati(nn.\\itli clifT(~t~ct~t 

I n  r~irl ier  papers, Fclclstei~i ,1976) mil Grrcn  and Slirshinski (1977 I 

esanlinrcl tlic cikct\  of inflation on thc rcal net ratc of irltcrcst in an  
econoln! in \vllicli all invcit~ncnt is linanccd 11)- d r l ~ t .  I n  contrast, in this 
stucly firlii\ firlarlcc invc.\tnicmt 1 ) )  i su inq  11otll clcl)t ancl e c l ~ ~ i t > .  Because 
tlie intere5t ratc ancl the ecluit>. >-irltl that :i fir111 must pay arc increasing 
function of' t11r firm's clcl~t-rquity ratio, tlic firm can choose an  optimal 
ilcl~t-cciuity ratio that tnini~nizcs its total cost of capital. T h e  debt-
ecl~rity ratio clcl~cncls on the tax ratcs and on the rate of inflation. 

'l'lic first section of  this paprr  prcsents s modcl of thc gro~ving cconorny 
anil of tlic firm's financial 1)cliavior. Scction I1 derivrs the comparative 
stcacl>--utatc d>-naniics ancl invc-stigates the rffects of inflation on the d c l ~ t -  
ecluit>- ratio ant1 tlic real rlct )-iclcls to cle1,t and ccluit)-. Scction I11 dis-
cu\sc.s tht. n:i!urc of' colnl~lctc :iclj~rst~ncnt of tlic tax law to neutralize 
tlic cffrct of inflation ant1 t1ic clfcct of partial :ii\justrncnt. ;\ brief con- 
clucliny section tlicrl cli,cussrs the irn1)licatiorls of i111l:ition in a more 
general nloclcl than tlic orlc t1i:it is Sully a n a l > - ~ e d  hcre. 

I. The Model 

\Ye study thr  prol~letns discussccl above by ~rniting a siml~le variant of a 
fi~ll-e~nplo>,tnentmonetary-gro\itl~ ~noclel, [vith :i system ilescril~ing the 
suppl>- of capital to firms individually and collectivcl> . 'r'hc risks inherent 
in the o\vnersliip of financial assets \iill 11c determinants of the supply of 
capital to firnis in the forrn of equity or debt ol~ligations along \iith their 
respectivc rates of return. 

T h e  economy is t1ierel1)- dcscril~cd :it 110th tlie level of' tlie aggregate 
and the incliviclual firni. T h e  assumption tliat all firms have the same 
constant returns-to-scale technology \iill serve to link these t \ io levels via 
syrnmctry conditions in the equilibrium. \ r e  will be consiclcring steady- 
state grolvtli ecjuilil~ria througl~out this paper, 



\Vc consiclcr a ncoclas\ical one-t:ommodit)- gro\\-tll model. The  labor forcc 
L is assumccl to r o w  esogcnously a t  rate n.  Sincc firms arc identical and 
havc constant returns-to-scalc technologies, aggregate o u t p ~ ~ t  I' is also 
given 11y the same production function 

\\-here K is the Icvcl of tlic azgregate capital stock. \\.c \\.ill \vritc this in 
its usual pcr capita form as 

\vherc j = IT1, and k = K L. XIoney does not enter thc production 
function clirectly. I t  ii, lie\\-cver, hclcl as a n  asset 1))- indivicluals. l ' h e  
ccluation 

clcscril~es the clc\irecl Icvel of rcal money balanccs per capita, ?n,as a rnul- 
tiple of the real capital stock. This multiple, 9,nlay I J ~a function of the 
relative rates of'rcturn to holcling these assets. Either of thesc nct returns 
may depend on the rate of inflation or the tax system. Ho \~evc r ,  as Fcld- 
stein (1976) has pointed out, the magnitude of the rcal effects of inflation 
induced through shifts in m , /; is very small. \\-e ~vill therefore treat 9as a 
constant for most of our analysis. Alone)- balances arc held by individuals 
directly, rather than by firms; this simple but some\\-hat unrealistic 
assumption is traditional in the monetary-gro\vth literature.* 

I 'he  government is assumed to have a desired level of expenditures 
equal to a fraction, ;', of national income. Its revenue sources arc three- 
fold: various corporate, interest-income, and capital gains taxes to be 
described bclo~v; the issuance of money; and a labor-income tax. \\-hen 
Ive compare steady states attainable through different rates of inflation, 
the labor-income tax \\.ill be assurned to vary so as to maintain the 
government's budget-balance condition. Even if labor is supplied elastic- 
ally, this tax \\.ill aEect the rcal variables of the system only insofar as it 
changes savings and ultimately the capital stock (Feldstein 1971). 

Sincc the real level of money balances is ni, and the labor force is gro~ving 
a t  rate 71,  ~vhich  \\.ill therefore be the grolvth rate of output and capital 
in the steady state, the government can issue money a t  the rate of nin 
lyithout causing any inflation in the price level. Inflation a t  rate n produces 
extra revenue of nni. 

Disposable income per capita, d, is therefore given by the national 

Green and Shesliinski (1977) have studird a system in \\hich firms hold monry for 
production purposes. T h e  comparative statistics are similar to the traditional case. 



i n c c ~ ~ ~ i r  11ii1111\ to t ;1111c.r ( . L ~ I ~ I , I . - I .  tasc.5 atit1 tlie tc.<11 ci11)ital Io\\cj i1lc1uc.t-d 
i t i l la t i i~~i .zttt, '1 ot,il t'lx(,y ;11,c, J I I \ ~  ;:I, t i l i~lu\t l i t ,  11'1t.t 1 1 1 '  qr)\-rrt1liic~rit 

\prt~cliriq f ~ t ~ ~ i t i c c ~ ~ l  of ~iioti(') ;; 11'.I ' ~ I L I \ .t l l l . i ) ~ l q l l  tlic. i \ \ l i ;~~iec. + t i  

( i  = I -- .,, + t11tl. 4; 

Saving\ a r c  a ~ j t o l j ~ x t i o n ,  o \\.illr r ,  of clisljosaijlc iricome. 'I'he n u m b e r  
cl(:i1~,11c1,it1  011 t l ~ c , 1.t,:11 ~ i c t  rat(,  of' rc,turtl t i )  11c. 011y t ~ t ~ c ~ ~ . ~ i l ,  r ~ i r ~ ~ c c l  t l i c ,  

a\ict5 tliat c a n  iic,ltl I)! incli\.icl~tal\,.is \yell a \  t 1 1 c . i t  ri\kitrc,h\. I n  t l i i h  

\$a>.. t l i ( ,  tax \>5 tc ,11 i  ~ I I I ( I  i ~ ~ f l ~ i t i i ~ r i  ,'i\.iriq,~ I I C .  r a t t ~01' \ \ i l l  i ~ i f l ~ ~ t ~ t i ( c ~  :itit1 

llc~icc,t I i ( .  5tc.ail) -\t,ltr I,elia\-iot. of t1ic. niotlc,l. 'l'lli, ih t11<. clYcct c ~ l i p l i n ~ i ~ c c l  
11)- I . ' c . l t l \ t c , i r i  lcJ70 . 

111 t l i i \  11:111rl.\ \ ( ,  \ t i l l  t o t i ( , c , ~ ~ t r a t i t ~ q  i t1011 t l i c ,  I i ~ r ~ i l  \ \ I I ~ C I I  > : t \ i~lqi, 
clorlc. ar~tcl on  tht. itltc,rpl,1!- \ j ( , t \ \ ( , ( , ~ i t l i i \ .  a~i t f  col . [~c~satc  the 1 2 1 1  s t r i ~ c t ~ ~ r c . ,  
finallcia1 I~c.i~,l\iot.. I:or \innljiicit)-, tl~c,rc,fi)rc.. i t  i \  a\ \unic~tl tli,lt 0 i \  a 
cr)ri,t:itlt. 

csljrc~ssingtiic ,  cclu;ilit) Ijct\\c,t,n a c t ~ t a l  5avi1lqs a n d  tliat tlecc\iar>. to  k c ~ p  
thc ~.c.:il \.,irial~lc.\ qro\viny a t  tllc, \ , L I I I ~rat<,a\ popnlarioll. I<c,calisc. of rhc 
\pr(.ific;itiori of' t i ~ r<in \  cl.rlnlc,llt i1r1c1q.t c'ili~ation tliat \vi' ha\.(, etnplo)-ed, 
i/ clrl~c.~lcl\oril) o n  X ,  a c,ill \ec,n clircctl>. in 4 , .  'I'Iic.rc~fore,1.5,clc.ter-
m i n r \  the. itnicjuc \teael) - i t ' i t c ,  Icvcl of tile aqqreyativc varinljle\ iriclcpcn- 
cIc.11t of thc. yc~vcr~irne:lt's rnonctar). 01. tax policb-. \ \ 'c  \\ i l l  therefore take 
X , -I,, ariel 11) in our  anal>-si5 Ijtrlo\v. a \  ~ j rc~c l~~tc . r tn i~ icd  

Both tlic iupplh- and  tlc.t~laricl sides of' t l lc ,  111arkc.t for corporarc firiaricial 
ohliqation\ arc. intinlately connected \vith the tax stritcturr arid ~ v i t h  tlie 
rate  of' inflatio~i.  T h e r e  a r c  f i ~ u r  I~asic  fbatures of the tax s t ructure that  
\ve \vill Ije corisiclesirig I~elo\v:  1 1 )  X corporate  iricomr tax a t  ra te  T,  for 
\vllich the base is corporate  inconlc net of interest pa)ment.;  on  dcbt  a n d  
net of depreciation hascd o n  historic cost.;. 12) X personal capital income 
tax a t  ra te  0,  ~ v h i c hi.; the same for intcrest o n  clebt a n d  for equity in- 
conie;  this equity incorxic corlsi.;t.; of bo th  d i~ idend . ;  a n d  retained earnin?.;, . . 

including the illflation-induced real gain that  holders of equity receive 
l~ecause  of tlic f j l l  in the real value of' dcb t  claims on  the firm'.; assets." 

In  an varlicr \(.rsion of this paprr. \\.c assumrd that tht- prrsonal tax rat? on inti,rr,st 
incornt \vat hiqhvr than thr ratr on  i.quity incornc bi.causr of thr rt-lativrly fa\orahle 
trratrncnt of rrtainrd i.arninqs. St~bsrclr~i.nt\\ark has shown us that tht- problrrn is rnore 
complex bi,cat~st th1. ratio of dividends to rrtainrd carnings \arirs \vith thi. rat? of i n k -
tion. \\'(. thfvforr ignori. thf. distinction brt\vi.i.n di\idrnds and rrtainrd earnings r ~ n t i l  
\\e can providr a morr cornplcti, analysis. 
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(3) The cost of depreciation is deductiblc from corporate incornc at the 
historic nominal value of the capital rather than a t  replacement cost. This 
induces an extra tax proportional to the rate of inflation, \\-hose effective 
rate \\-c denote by 6. 

Let us first consider the decision to be rnade by firms. Since \Ye have 
assumed that all firms have identical production functions, \ye study the 
behavior of a representative producer \\-hose financial goal is to minimize 
the cost of financing a unit of capital. His only decision is the mixture of 
debt and equity to use. Let b = proportion of capital financed by debt; 
e = dividends paid by firms plus retained earnings, per unit of equity; 
i = gross interest cost to firm, per unit of debt obligation. The real cost 
of capital to the firm is computed as folio\\-s: Sincc the interest costs arc 
deductiblc from profits for computing taxable corporate income, the net 
interest cost of debt is only (1 - 7)i.hloreover, the real valuc of the 
debt is falling a t  the rate of inflation, since the principle is denominated 
in nominal terms. 'I'hereforc, the real net cost of debt finance is ( 1  - 7)i 

- n.Equity finance, ho\\-ever, sirnljl>- costs e ,  as thc value of the equity- 
holders claim on real capital rises \\-it11 thc rate of inflation. Therefore, a 
unit of capital financed by b units of debt and ( 1  - b) units of equity has a 
real net cost of 

N = b(l - t)i + (1 - b)e - bn. (6) 

\Ye asume that the firm perceives the effect of its choice of b on the 
nct rates of return it must provide to its t\\ o classes of investors and hence 
on thc cost it nlust incur for this financing. In  a model in \%.hich the securi- 
ties of all corporations \\-ere perfect substitutes, e and i \\-ould have an 
infinite elasticity ~vi th  respect to b. Here \\-c ~vill be implicitly supposing 
that therc are fe\v enough risk classes of firms so that e and i have nonzero 
derivatives \\-ith respect to b. The  supply-of-funds schedule faced by an 
individual firm depends also on the riskiness and returns from other 
assets. In  this model, due to symmetry conditions, \\-e can use the market's 
debt-equity ratio and promised yields on the t\vo classes of assets. 

I\-e indicate variables relevant to thc rest of the markct, treated as 
parameters by the individual firm, by thc symbol ^ .  Thus we denote 

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

t~v= real net rate of return promised on debt holdings by the "markct," 

b = proportion of capital in the "markct" financed by dcbt, 

ex = real net rate of return on holdings of equity in thc representative 
firm, 

i, = real net rate of return on holdings of debt issued by the representative 
firm. 
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The supply of investment funds to the firm can then be ~ r i t t c n  t h r o u ~ h  
the inverse supply function as: 

'1.0 determine the net return to the holders of equity after inflation and . . 

taxation, it is necessary to describe the financial and accounting rules 
used b>- the tax authorities. The real earnings of equity per dollar of 
equity capital, after corporate taxes and payments of the other factors 
have been deducted from sales revenue, is e. In  the al~sencc of inflation, 
the net return to the equity o\\-ncrs per unit of equity capital is (1 - Q)e, 
\\-here 8 is the personal tax rate on capital income. Inflation raises the 
nominal value of the firm's capital stock a t  rate n.Since the value of the 
debt is fixed in nominal terms, all of this increase in the nominal value of the 
firm's capital accrues to holders of equity. These nominal capital gains 
arc taxed at the capital gains tax rate, c. Thus the net yield per unit time 
on a unit of equity is4 

e,, = ( 1  - O ) e  - cn. (9) 

This implies dircctl) that 

The  case of the holderr of debt i5 5ornev hat simpler. They are taxed a t  
a rate 0 on their nominal return and experience inflation-produced 
capital losm at  rate n ~ h i c h  are uncompensated by the tax sy5tem. 
Therefore, 

and 

The situation would be more complex if dividends and retained earnings were taxed 
differently. Consider an increase in the rate of inflation. This means that the debt-equity 
ratio \$-auld tend to fall continuously since the nominal value of equity is rising. To  offset 
this tendency and maintain a stable value of b (which may, of course, differ from the b 
chosen before the changr in T ) ,the firm must issue new debt and pay out the proceeds as 
dividends: Sote that it cannot retain these proceeds because doing so would cause the firm 
to depart from its rquilibrium growth rate. This process of converting these real gains 
(that result from the inflation-induced fall in the value of existing debt) from retained 
earnings to dividends has no tax consequence if dividends and retained earnings are 
taxed equally. The process is therefore ignored in equation (9). In a more realistic model, 
in which dividends are taxed more heavily than retained earnings, inflation would raise 
the effective tax rate by causing more of the real return to have the apparent form of divi- 
dends rather than retained earnings. 
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In minimizing (6) \\-ith respect to b, the firm uses (10) and (12) to- 
gether \\-ith the specification of the supply functions given in (7 )  and (8). 
T'his minimization is carried out in the next section, ~vhich is concerned 
\\-ith the long-run comparative statics of the model. 

.L\ second equilibrium condition for the system is that the firms promised 
payments can bc cxactl>- met by their net profits. One can either view this 
as a type of zero-profit condition arising because the firms arc numerous, 
or a cash-flow balance condition for feasibility and equilibrium \\-ithin 
the firm. 

Since the labor market is competitive, the real gross rate of profit is 
equal to the marginal product of capital, f'.This is taxed at a rate r .  
Sorninal income of the firm includes this plus the inflation-produced 
gain on the capital stock ~vhich is n. XIoreover, since the real value of the 
debt has fallen at the rate n, the firm can borrow bn continually \\-ithout 
changing its debt-equity ratio. Therefore, the sourccs of fund\ amount to 

(1 - r ) f '  + n +  bn. (13) 

T'he uses of funds are cornljoscd of'the direct capital costs (~vhich are being 
minimized as discussed above) of b ~ l  - ~ ) i+ I 1 - b)e, the increased 
nominal value of the equity n, and a tax allo\vancc for dcprcciation. 

Ordinarily \\-e can regard depreciation of the capital stock as being 
included in thc definition of' the production function. But in a \\-orld 
with both taxes and inflation, deprcciaticn allo\\-ances at historic cost 
underestimate the neccssar>- capital recluircments. \\.e suppose, therefore, 
that the additional funds used up by the difference bct~veen real dcprccia- 
tion and the historic cost allo\\-ance by the tax system are 6n. The para- 
meter 6 reflects the timing and the rate of depreciation. (An example of 
the calculation of 6 \\-ill be presented in thc Appendix.) l ' he  total uses of 
funds are, therefore, 

Equatiny 13) and I 13.) \\ c have the condition I 

describing thc cash flo~v of thc rcprcsentative firm in e~~uilibriurn.  
I n  equilibrium, firms must be choosing identical financing mixes and 

rates of return on the t\vo assets. Thus, 

i ,  = 2̂, 
arc equilibrium conditions. 

Finally, recall that the \upply of savings to the entire s e ~ t o r  is fixed, 

being a constant fraction of disposable income. The mixture of debt and 
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equity asscts acceptablc to the market dcpends on the nct rates of rcturn 
that the market provides. Specifically, we assume that the cliffcrcnces in 
the net rcal rates of rcturn are the determining variables, 

and that ti ' > 0,  reflecting the fjct that highcr returns on bonds makc 
thcm rclativcly more attractivc in the aggregate portfolio. 

In summary, thcrcfore, the lcvcl of capital per hcad is fixcd by (5) 
and \\-ill be trcated as constant throughout our analysis. The  remaining 
six variables, b, b, e,,, e^.v, i,v, <,., are determined through the system of' 
cquations given by thc conditions for a minimum of (6) and by (15)-(17). 
Thc rcrnaining variablcs e and i can be recomputed from (10) and ( 1 2),  
rcspcctivcl>-. 

11. Effects of Changes in Inflation 

\\.c arc no\\- ready to stud>- how a permanent change in the rate of in- 
flation changcs the steady-statc equilibrium of the econom>-. In  general, 
an increase in the rate of inflation \\-ill change the capital intensity of the 
economy and, for any capital intensity, \\.ill change the debt-equity ratio 
and thc rcal nct yiclds on debt and cquity. In order to focus on the effects 
that do not depend on thc change in capital intensity, wc are examining 
the special case in which inflation does not alter the capital labor ratio; 
we return in Section I\. to consider the effect of inflation on capital 
intensity. 

\Ye are therefore considering an economy in which the ratio of saving 
to disposable income (a)and the ratio of money to capital (L) are con- 
stant. Equation (5) thcn implies a uniquc capital labor ratio that is 
independent of the rate of inflation. .L\lthough thc assumption of inelastic 
saving and liquidity preference thus makes the economy decomposable, 
this is not quite the classical dichotomy between real and nominal 
quantities. The first part of the model can be solved for an equilibrium 
capital intensity and the corresponding real national income and marginal 
products of labor and capital. Conditional on this marginal product of 
capital, the second part of the model finds the equilibrium debt equity 
and the real after-tax yields on debt and equity. I t  is this part that \ve 
now examine. 

Equation (15) shohved that the firm's after-tax income [ ( l  - T )  f '  
- a x  + bx] is divided between net interest payments [b(1 - z)i] and a 
return to equity [ ( l  - b)e]: 
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Using 1 10) and ( 12), we can re\> rite the cash-flow equation 1 18) as 

This is the first of the three basic equations to be s o l ~ e d  for h, e,, and 1,.  

The net co\t of capltal to the firm\ (.I7)was \houn In equation (6) to 
11c b 1 - T ) Z  + 1 - h ) e  - hn 5~lbs t i tu t in~  zagain for and e yields 

The firm selects b to minimize this cost, implying 

wherr Y ,  = i z ,  i b  and 4 ,  = i e ,  i b  alonq the hrni'j f~nancial supply 
equations (7) and , H i  

The final equation is the rriarket'j demand for debt relative to all 
capital. Equatlon 17) and the equilil~riurn condition b = 1 1 ,  1, = i,, 
and e, = i ,  irnpl) 

b = q11, - e , ) .  123) 

Totally diferentiating equations 2 0 ) ,  (22), and 23 I \.\ it11 i apec t  to 
b, e, ,  1, ,  and the predetermined i7 ields 

Q 1 - 6 )  hi1 - T )  

[z - 1  
1 v '  - rl' 

,7d\ 


where Q = ( 1  - r ) ~ ,  e ,  + n(O - T - c ) ,  and Z = iZl- 0 ) S O h Z .- 1 
Since both 1 ,  and e, are increasing functtons of b(Y,  > 0 and Q, > 0) ,  
equation (5) irnplies Q < 0. The second-order condition for choosing h 
to minimize the cost of capital implies Z > 0. 
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The Debt-Eguit,: Ratio 

Solving 2-1.) for db drr we have: 

db - I ~ ' [ \ T - U ) + c ~ l - 7 ) - ~ d ( 1 - 0 ) j  
, (23)

drr A 
where A is the deterrriinant of the matrix on the left-hand side of 12-1.). 
\Ye have that A = 11 - T )  + ~ ' [ T Q+ z(1- b ~ ) j .  Clearly, A > 0 
when 11' = 0 ;  although the sign of A is ambiguous when q' > 0 (because 
Q and Z are of opposite sign), kve will continue to assume throughout this 
paper that A > 0 even hvhen kve consider rl' > 0. 

\\'hen c and 6 are both zero, so that economic depreciation is allowed 
and the taxation of capital gains has been adjusted for inflation, hve see 
that db drr has the sign of T - 0. 

It  is important to note that the parameter values c = 6 = 0 do not 
correspond to a full indexing of the tax systerri, in the sense of making it 
inflation proof. There are thvo reasons for this, kvhich hve will explore in 
detail in Section IK7. First, it is still nominal interest cost and not the real 
costs that is deductible from profits of firms for tax purposes. Second, 
nominal interest income, rather than real interest, is taxed a t  the individual 
level. Thus, although the purely inflationary gains of equity holders are 
not taxed kvhen c = 0, bond holders are not treated symmetrically. (Cnder 
a full indexing of the tax system, we would have i,v = [ I  - Q ] [ i- n], 
and not [l  - 0]i - 71.) 

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

The sign of the numerator of (25) cannot be determined on purely 
theoretical grounds. Hokvever, for values of the tax parameters corre-
sponding roughly to the current U.S. tax laws ( T  = .45 and 0 = .30), 
we can see that d b / d n  hvould be positive even if c = 0 and 6 = .3, hvhich 
are, as we will see, lower and upper bounds on the values of these para- 
meters, respectively. 

The Real ,Yet Rate of I~zterest 

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

( T  - 0) - d ( l  - 0) + g'(Q(0 - T - c) - Z[b(O - T) 

di, 
--- + ( I - b ) c + d ( l - Q ) ] )  (26) 

d71 A 

C'onsider first the case in uhich c = 6 = 0. Tlle real net yield no\\ 
increases if T > O and decreases if T < 0. \\'it11 T > 0, z L  rises for t ~ o  
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reasons. \\'ith a fixed debt-equity ratio, the firm can increase the nominal 
rate of interest by n, (1 - T )  and keep the same real net rate of interest. 
This raises the net nominal yield to llouseholds by ( 1  - 0)n ,  (1 - r )  and 
the real net yield by (1 - O)n , ( l  - r )  - n = n ( T  - U)/(l  - 7).  In 
addition, \%it11 r - 0 > 0, inflation induces firms to substitute debt for 
equity, thus raising the interest rate further by a risk premium. Positive 
taxation of nominal capital gains and historic cost depreciation reduce 
the overall net profits of the firm available for interest payments. 

In a previous study, Feldstein (1976) found that in an  all debt-financed 
economy with economic depreciation (d = O and r = 0), the real net 
rate of interest kvould remain unchanged only if r = 8.  Equation (27) 
shokvs that this continues to be true ullen the firms choose an  optimal mix 
of debt and equity finance. 

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

di, T - 0 - d(1 - 8) 
-

dn 1 - 7  

I t  is of interest to note first that this expression is independent of c, the 
inflation-induced taxation of equity earnings. As noted above, d ~ , ~ / d nis 
positive \%hen r > 6 if d = 0. However, for tax rates close to those 
currently in force in the United States, even modest values of d may com- 
pletely offset this positive effect. If d = .2, the real net yield on debt 
would be approximately insulated from inflation, but only as the con- 
sequence of two equal and opposite forces. 

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

Xote, moreover, that the effect of inflation on i, mill vary among 
individual investors in a kvay that depends on tlleir own personal tax 
rates. Bondholders with low values of 0 will benefit from inflation, while 
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thosc \\it11 lligh tax ratrs will recei\.e a lower nrt  intrrest rate as inflation 
rises. Equation 19) implies that an  individual hvith a 50 percent mar- 
ginal rate I)  = .3j xvill find that even a moderate rate of inflation 
eliminates llis real interest incomr. T o  sre this, note that in the late 1950s 
and carly 1960s \vhen there kvas no inflation, the interest rate kvas i = .04, 
and therrforc. for a 50 percent marginal rate individual, i, = ( 1  - O)i = 

.02. Tllc :Zppendix shows that c i  = .20 is a reasonable value for U.S. 
conditions. \\.it11 7 = .1.5, equation (27) implies di,,/di7 = - .27. Thus,  
a n  inflation ratc of T[ = .08 kvould eliminate all of the real net interest 
l~ecausc of thc kvay in hvhich the tax law operates. 

Since 1 = :i, + n) ( 1  - I ) ) ,  

-
111 

-- --
1 dl, + 1 =-. 

1 - 0 

117r 1 - 0 dn 1 - 7  

\\'it11 the ~ a l u e  of = .20 derixed in the Appendix, rquatlon (28) implies 
dl di7 = 1 1.3.' 

T h e  responsr of the rral  after-tax return of e q u i t ~  okvners is, from equa- 
tion (21.), 

I t  is a q i n  usrful to begin xtith the care 6 = r = 0 :  

Since Z > 0 and Q < 0,' the sign of de ,v /dn  is the same as the sign of 
dhldi7. I n  this casr, the yield on equity increases because the debt-equity 
ratio rises, increasing thc riskiness of equity. If inflation decreases the 
real value of depreciation ( c i  > 0) or if nominal capital gains are taxed 
i c  > 0) ,  the return to equity owners is thereby reduced. 

Thv c,riipir~cal I,\ itlrncr, ~ n t l ~ c a r c ~  (ha1 a h~istainctl chany i  in the. inilarion ra r i  lratis 
afrrr li.\v yrarr ro a n  in rhr norr~inal intcrrst r a t r ;  srt. ar1prouirnati.1) r(1~1al r h a ~ ~ q ( .  
Yo11(. anti Karnovsky lYti9. I:(~ltlsti.in and Eckstc.in a n d  C:hanll~cr- 19701. and  F r l t i ~ t ~ i n  
lain I 1973 I .  I'(.ltl~tcin's 1Yiti I moti(.l. \I liicll iynor(,cl Imth cl(-prcciation anti cclu~ty financr..I 

irnp11f.d tliar tkic. nominal intrrrst ratc sllo~ilti rlsv 1,)- t\\icr. the cllanqr in the ratc 01' in-
flation: rhih conrratiiction \virh tlir (,\.itirncr. is ~u1,~tant ial ly  rrsolvccl by rhe currrnr anti 
marc. sa~istjcrory 1noclr.1. 'I'llr. calculation 01' 6 in thr  .Appendix ignores th r  arcclcrated 
cl(.pr<.ciarion fi,attlr(.s in t h l  actual tax la\\^. 'I'hc rmpirical a n a l y ~ r \  also failed to in- 
corporarr taxation txplicitly and  may pro\-iclr. 1,iasrd cst i rnatr~ of thr  rfTrcts of ~nflation 
on  inter(,hl ralvs. 

" Sr(. rhr c1iscu~~i;)n fi)llo\vinq i.iluation 2-1). 
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Ll rough approximatlon of the magnitude of the change In the yield 
on equities can be obtained by ignoring the change In the debt-equity 
ratio, that is, b~ settiny q' = 0.' 

T h e  statutory rate of tax on capital gains is approximately one-half of the 
individual rate on ordinary income. In  addition, the effective rate is 
reduced by the rule delaying the tax liability until the gain is realized. 
It may be reasonable to estimate c = .20.'\Vith the estimate that S = .2, 
equation ( 31 )  implies de,/dn = - .2 for all values of 0 . A 10 percent rate 
of inflation rcduces the real net return to equity by 2 percentage points. 

\Vha: is the corresponding value of e ,  when TI  is zero Y Equation ( 1 8 )  
implies 

e = ( 1  - s ) ( f '  - b i ) / ( l  - b ) ,  ( 3 2 )  

and. since e, = I - 0 ) e  when TI  = 0.I 

e,, = ( 1  - O ) ( l  - s ) ( f i  - b i ) / ( l  - b ) .  ( 3 3 )  

Lsing the values of i = .04 and b = .3 to represent conditions when the 
inflation rate kvas zero and f '  = .12 as the pretax marginal product of 
capital (Feldstein and Summers 1977), equation ( 3 3 )  implies e ,  = .85 
( 1  - I ) ) .  An investor with a ~narginal tax rate of 0 = .3  receives e, = 

.039; a 10 percent rate of inflation cuts the real net return to equity by 
about one-third. \Vith 0 = .5, e ,  = ,042 when there is no inflation and a 
10 percent rate of inflation cuts the real net return to equity in half. 

111. Adjusting Taxes for  Inflation 

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

The most obvious adjustments to the tax law are to end the taxation 
of norriinal capital gains ;c = 0)' and to allow replacement cost deprecia- 
tion of capital assets (6 = 0)." Two further changes should be made, 

' IVith 77' = 0.  part o f  the i n c r r a ~ e  in c v  reflects a n  incrcase in risk. 'That anlhigl~i ty is 
avoicl~~clIly assuming 7' :-0. 

See Bail?) (1969) fi)r i,stirnatc,s of tkir eff'ecr o f  the clefi~rral of raxarion on  rhe effbctivr 
rate of capital gains tax. 
'Spccific proposals to artjusr the capital gains tax in this \yay ha\,? bci.n nlarle by 

Brinner 1973) and  Diamond 197.7 8 . 

' O  Sce Fcllncr r t  a1. f 197.5) fbr a tiisclcssion ofrhis  sul?jecr. 
I 
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both in the tax treatrrient of interest. First, indixiduals sllould be taxed on 
their real interest receipts, b ~ i- n ) .  Second, firrns should 1)e perniitted 
to deduct only their real interest expense in calculating their taxable 
profits: that is, taxable profits per unit of' capital are f'- b(i - n j ,  so 
that the company t a s  is T [f '  - bl;1 - n ) ] . Note that this is equivalent 
to allolving a dcduction of rhc nominal interest payment and taxing the 
real gain that results Srom the decline in the real value of the debt:  
T f - bi) + T ~ T [ .  

\\'ith these changes, the firm's nominal after-tax income [ ( l  - T )f '  
+ bn] is divided between net interrst payments [bi - Tb(i - n ) ]  and 
a return to equity [ j  1 - b)e]:' ' 

\t'ith this change, i, = ( 1  - ( I )  ji - T I ) ,or i = TI  + i , / ( l  - I ) ) .  Simi-
larly, rquation ( 9 )  becomrs e ,  = ( 1  - I ) ) ? ,  or e = e ,v , ' ( l  - 0 ) .  Sub-
stituting into (31)and rearranging yields 

This equilibrium condition (\chic11 is analogous to [ l o ]  without indexing) 
is now completely independent of the rate of inflation. 

Since the net cost of capital to the firm is the right-hand side of ( 3 5 ) ,  
the condition for choosing b to minimize the cost of capital is also inde- 
pendent of n :  

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

Thus the three equations that determine the equilibrium values of b, 
i,, and e,. are independent of the rate of inflation. T h e  tax changes de- 
scribed above are suficient to eliminate completely the arbitrary effects of 
infiation. 

At the current tirne, most discussions of adjusting the tax law for infla- 
tion have stopped short of the complete indexing that has just been 
described. The  most common proposals call for replacement cost deprecia- 
tion and taxing only real capital gains. This partial indexing corresponds 
to the special case of 6 = c = 0 that hvas examined in Section 11. T h e  
effect of the different approaches to indexing in cornparison to the current 
tax rules can be seen in table 1 for individuals at  three different marginal 
tax rates. Note that replacement cost depreciation only (6 = 0, indexing 

" S o t e  that this is analogous to equation (18) ~vitllout indexing. 



PERSONAL 10 PERCENT RATEOF IVFLATION 
TAXRATE 

(8' 
AND 

Partial Indexing. u

Rules* 
1-FTREAL No Current Complete 
RETURN INFLATION Rule 1 2 3 Indrxing 

N o T E . - T ~ ~calculations are based on the follo\>ing as\umptions: /' = . 12 ,  ri' = 0 ,  h = .3 ,  T = .45, 
c = .28, and 1 = .04 at n = 0. See text for details of equilibrium relationships. 

*Partial indexinir rules: ( I ;  replacement cost depreciation ; B  = 0 ) ;  .a replacement cost depreciation 
(6  = O;, no taxation of nominal capital gains (c = 0 ) ;  . 3 :  replacement costs depreciation ; B  = O ) ,  no 
taxation of nominal capital gains ;c = O:, personal taxation of real interest onlv [iv = 1 - B ! t i  - n:]. 

rule 1) still causes e ,  to fall with inflation, while 6 = 0, and c = 0 (rule 2)  
makes e ,  independent of inflation. Any of the partial rules makes i ,sensitive 
to inflation with the direction of the change depending on the level of 6. 

IV. Conclusion 

Our  tax system was designed for an economy with little or no inflation. 
I n  this paper we have shown that the rates of inflation that can be expected 
in the future will cause capricious and undesirable changes in the effectile 
rates of tax on capital income. This would be true e len with a propor- 
tional tax, but a progressive structure can exacerbate distortions. 

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

\Ye have purposely simplified the analysis by abstracting from the eff'ect 
of inflation on portfolio composition and the potentially more important 
eff'ect on the rate of saving. l 2  \\'ith our current tax system, inflation 
decreases the net rate of return and therefore is likely to decrease the rate 
of savinq. This in turn would decrease the ratio of capital to labor and 
thus increase the marginal product of capital. This in turn would partially 
off'set the fall in the after-tax rate of return, but the qualitative results of 

l 2  See Boskin (1978) for estimates of the rffrct of thr rral nrt  rate of rrturn on  savings. 
Frldstein (1976) discusses the small size of the liquidity or portfolio composition effect. 



our analysis \\.auld remain unchanged. In  contrast, the partial indexing 
descril~cd in Scction 111 allows for real economic depreciation for firm\ 
l ~ u tdoes not tax the real return to savings. T h e  likely result would be a n  
increase in saving \\.kiich would reduce the marginal product of capital, 
again partially reducing the cffcct described above l ~ u t  not changing the 
qualitative conclusions. Only complete indexing-recognizing only the 
real component of interest payments as \vcll as altering the treatment of 
depreciation and capital gains-would make real yields and therefore 
saving independent of the ratc of inflation. 

Appendix 

The Effect of Inflation on the Tax Value of Depreciation 

I n  this L\pperidix \ \ e  calculate the implicit ratc of tax induced by historic cost 
clcl,reciation in a period of iriflation. that is. the value of the parameter S used 
in the text. \Ve shall investigate the special case iri \ \hich capital decays ("ex-all- 
orates" cxl~orier~tially. 

C:on,ider an  investment of S l  of capital at  time f 0. LVith cxponeritial clcllrc- -

ciation at  ratc d, the riet margirial product of capital,!' can be ~ v r i ~ t c n  -as J" 
g' - d, where g' is thus the gross marg-inal product of capital. I n  any future 

-period, the firm pays a tax at  rate T on g' h i  D ( J ) .~vhcreD ( S Iis the real 
tax depreciation allo\vecl on a "machine" of ag-r s. T h e  firm's first-order con-
dition. analogous to equation (1.5 is 

\vhcre Z is the Ilrcserit \.slur of the tax depreciation as of the time that the invert- 
mcnt is made:  

Z = I.T 

e- ' \ D ( s I  ds. (39)  
'0 


-Note that I\ her1 Dlc correspond\ to cconornlc c lcprec~at~on,  I de-"$.I that IS, Dls 
Z = d  l,V d . ant1 (38  becomes 

This is idnltical with the condition of (15) when 8 = 0, that is. when ecorlomic 
clclxcciation is allo\vcd. 

.l'he method of historic cost depreciation that is iri current usc13 implies that 
D(s)  = de-d'e-ny, that is, the real value of the depreciation falls belo\v economic 
depreciation by a factor that gro\vs \vith time a t  the rate T;. Thus,  for historic 
cost depreciatiori Lvr have Z ,  = d ! ( S  d + x ) ,and ( 3 )becomes 

l 3  \Ye ignorr the special fraturrs of the investment crrdit and accelerated depreciation. 



I'his car1 be rc\\ri t te~i ah 

C:ompari~iq 1-1 \\-ill1 (15 arltl usinq (6 \holv\ that 

~For a machine that rlcpreciates orie-tenth per year, (1' - . l o .  .\t x 0. .V -: 
(1 T J' Or approximately .\. . I ,066. T h u \  at  x 0. 6 .27.-

.\t 77 .10. cquation (4-1 implich .V .Oft3 ancl tht7refure 6 .Ii3. Lo~ver  1-slur\-

of (1 imply smaller \-slue\ of S at each clepreciatiori ratc. 1-or example, a t  77 0. 
a decay rate of d ,067 implies 6 .23 .  In  the text \ve u\cd 8 .20, a relatively -

censer\-ativr \slue Sor thc inflation rates that have been observed i r i  the Uriitecl 
State\. 
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