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Abstract

This paper analyzes the effects of integrating corporate and personal income taxes using a
,Stylized dynamic general equilibrium model of thé United States ecorloﬁ;y. Simulation resulté
| suggest that welfare gains from- ip:egre}tion are at be_st very modest, .1%% of the GNP. Also, the
vaverage ‘long-run gains gre three times as large as the average short-run gains. This

‘ intertemporal pattern reflects an édjustment lag in the interindustry investment decisions. Under
a the Tax Reform Act of 1986, the efficiency gains from’ integration are much lower than under the

previous tax law. This suggests that the change in tax regimes will improve economic efficiency.
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Corporate Tax Integration in the United States:

A Dynamic General Equilibrium Analysis
1. Introduction

 The objective of this paber is t6 study empirically the effiéiency and distribution effects.of
integrating corporate and personal income taxes. It attempts to. ;')rovide‘a,c_omprehensive account of
both the economic inefficiencies eliminated by integration and the disiortions which are created, by
focusing on ‘intertemporal investment decisions and optimal allocation of investment across sectors,

“on intertemporal household consumption/leisure decisions, and on government deficits and

-~

- financial crowding out. Ve
. . N Vi
\

The corporate income tax has long been criticized for its effects on the economy. First, the

corporate income tax introduces a'wedge between the rates of return of capital in the corporate and

N

in the non-corporate industries. Thus, the allocation of investment in the economy is distorted in

~ .favor of-the non-corporéte sectors. Second, the existence of differentiated investment tax credits

and depreciation allowances creates a wide variety of marginal corporate taxes across industries.

Consequently, allocations within the corporaté sector are distorted. Third, the special treatment of

capital gains distorts thé' financing of investment by inducing more retained earnings. Fourth, the

tax treatment of interest payments distorts the financing of investment by inducing more debt

financing. Finally, the corporate income tax represents a 'double’ taxation of income at both the

.personal and corporate levels; corporate earnings are s'.ubject to the corporate tax, and the
after-tax earnings are either distributed as dividends and taxed at the personal level or retained

and potentially taxed as capital gains (See McLure 1979).
The public finance literature often proposes to eliminate or reduce the distortions created by

the taxation of corporate income by fully or partially integrating the corporate and the personal
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incc;me tax systems. Partial integration ihcludes alloning for dividends paid by corporations to be
deducted at either the personal or corporate income levels. This would eliminate the preferenti;'-ll
tax treatment of'bond financing. In turn, full integratio;t is the cémp!ete elimination of the
corporate income tax. Full integration is the only way to completely eliminate all the distortions
generated by the corporate income tax. .

 Empirical evidence on thé issue of corporate tax integration ir;dicates that integration may ha;ve
substantial effects. In the path-breaking work of Fulle}tén~King-Spoven-Wha!!ey {(FKSW)
(1980, 1981, 1985), total integration was found to yield ani annual .static efficiency gain of $4 to
$8 billion of 1973 dollars. Simulated dynamic gains were found to be at least $300 billion, and
" could be as large as $695 billion of 1973 dollars, or about 1.4% of the present value of
~c;;}nsumption ‘and leisure in the U.S. ecbnomy. Partial integration schemgsg it; particular, dividend
»jéxclusion from the corporate tax base, yield less of a dynamic gain. It né simulated to be between
$58 and $260 billion of 1973 ddllérs.\ Also, corporate tax integraiion is consistently a Pareto
improvement. Corporate tax intégration leads to a U-shaped pattern of gains \for the different
) &consume‘r classes, with the lower and higher income groups reaping most of the benefits.

_ The gains reported by FKSW result primarily from interindustry re-allocations of investment
after accounting for the additional distortion§ in labor-leisure decisions. More recent work in the
" area of corporate tax intégration emphasizes the importance of consumers’ asset portfolio decisions
and firms' financial decisions in the evaluation of the efficiency gains from integration. Slemrod
(1980) focuses on consumers' asset portfolio decisions. In the context of a static model, he finds
_ efficiency gains from full integration which are about twice‘ as large as those reported by FKSW.
However, the difference should not be totally attributed to efficiency gains in terms of consumers'
asset portfolio decisions. In fact, in Slemrod's model labor supply is exogenously determined. The

distortions in the labor-leisure decisions generated by increased marginal personal tax rates which

make up for foregone tax revenues, is not captured in his work. In the light of posterior work,
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mo§t of the difference in the:reported efﬁciency gains.may be indpce_zd 'by exogénous labor supply,
rather than endogenous portfolio decisions. Fullerton-Gordon (1983) focuses on firms’ ﬁnan'ciz‘al
decision:.s,, in the ’context of the GEMTAP modél (see Ballérd-FuI!ertoh-Shoven-Whalley (BFSW)
(1985) for a detailed description of this model). -De.bt—equity ratios are en‘dogenously determined
by trading-off the tax preference of debt against bankruptcy cost;. Fullerton-Gordon report
dynamic efficiency gains of babout 6% of the intertemporal GNP from the elimination of tﬁe
distortions favoring debt financing. However, when they eljmifxa’te the corporate tax and replace it
with increased personal income tax, additional distortions are created in the optimal labor-leisure
decisions. These distortions tend to dominate the analysis such that the overall effects of total
“integration are very modest, .5% of the intertemporal GNP at the very best, and may even be
.siightly negative.  More recently Galper-Lucke-Toder (1986), in the comexf of a static model,
%’.imultaneously consider- consumer§' asset portfolio decisions, as in Sléjr’nrod's paper, and firms'
financial debisions, as in Fullertoﬁ-G;rdon'sl _ No single efficiency indicator is provided, but
exogenous labof' supply may bias vthe results upwards. On thé other hand, it is g.u\ggested that the
.way assét return variances are modeled, at both the personal and corporate income levels, has an
important impact upon the distribution effects of integration.

The above results, as interesting as théy are, may be severely biased upwards. There are
several aspects of econémic behavior and modeling crucial for the study of income tax integration
which have not been captured in the literature. First, all the papers referred to above postulate
government yearly balanced budgets. No deficits are allowed to occur. It is true that resource
crowding out is still captured in these models, but financiél crowding out induced by government
spending is not. Therefore, the effects of corporate tax integration upon government deficits are
ignored. However, inasmuch as increased government deficits are generated under integration
private investment will face less favorable conditions. Secondly, there is no independent

investment behavior. Investment is not derived from optimization behavior. In all the papers
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refe'rred to above, investment behavior passively accommodates efidogenous savings decisions. As a
consequence, the differential impacts of policies in the incentives to save and to invest are n;n
captured. Thirdly, full capital mobility across seqtors is' assum-ed »in all the above papers.
Instantaneous and costless adjustments in the capital stock are also assumed. However, full capital
| mobility and costless adjusfments rule out the possibility of different costs of capital across sectors
and therefore of differentiated reacﬁons to tax policies changes'. Finally, the above models are
either static (Slemrod and Galper-Lucke-Toder's) or a dynéfnic sedue‘nce of otherwise static
models. However, the modeling of both governmént deficits-and of ;-;-ndogenobs real and financial

investment decisions necessitates the consideration of a dynamic framework and the introduction of

financial assets, namely government bonds and private financial assets. In turn, a dynamic

' /

the different agents in the economy. V : 4

This paﬁer develops a dynamic ger\mral edui!ibrium model :of the U.S. economy - DAGEM - to
study the efficiency and distribution effects of integrating personal and corporate im;ome taxes. The
~economy is characteriied by an incomplete sequential market structure. Agents face a dynamic
environment. Firms maximize the present value of the net cash flow in a technology with
adjustment costs to determine endogenously optirﬁa! supplies and cptimal demands for the different
préduction inputs. In ﬁarticular, investment decisions are forward looking. Real investment is
financed by retained earnings and issuance of new debt and equity according to exogendusly defined
rules. Government intertemporal behavior is obtained from the maximization of a social welfare
function defined over the domain of a public good and subject to an intertemporal budget constraint.
~ The government is allowed to run deficits which are financed by issuing bonds. Optimal household
behavior follows a life-cycle type of model generating endogenous savings and labor-leisure

decisions. Household asset portfolio decisions merély accommodate to the composition of demand for

funds.” Economic decisions are formulated in a context of uncertainty about future prices and

- framework highlights the efficiency effeds of integration on the optimal intertemporal decisions of




interest rates. In each period, expectations are formed as boint equctationé according to different
flexible rules. The concept éf Tempo}ary Walrasian Equilibrium (TWE) is adopted to capture the
incomplete and sequential aspects of real world trading and the limitations of foresight into the
future. All the markétg. clear, hence the Walrasian n'ature of equili_b;ium. " Also, equilibrium in
the short run is such that market clearing prices are parametric on the expectation formation
rules, hence the temporary nature of equilibrium.

Po!icy evaluations are carried out by contrasting a base case, reﬂeéting the status quo, and

several counterfactual, or revised case, equilibria reflecting different. policy scenarios. The

different equilibria are made comparable by the use of the concept of equal yield generalized to

- accommodate the existence of government deficits. The information contained in the different

equilibria is synthesized in a scalar policy evaluation indicator, Hicksian Equivalent Variations
- //

. ) . / -«
Yeneralized to accommodate intertemporal comparisons when perfect foresight is not assumed and

\

future markets are not open. S
Simulation results suggest first, that the net welfare gainé from integration are at best very

modest and frequently- negative. Such a dramatic change in the tax codes, like the complete

~ elimination of the corporate tax and its replacement by increased personal income tax rates, is

simulated to. yield long-run benefits which are never Iarger‘ than .17% of the present value of
future consumption and leisure. This is between four-times and twelve-times lower than
comparable results available in the literature. Secondly, it takes time for the efficiency gains of
integration to appear. In particular, the average long run gains are more than three times as large
as the average short-run gains. This new intertemporal pattern of efficiency effects reflects an
adjustment lag in the interindustry investment decisions due to the existence of costs of adjustment.

Thirdly, partial integration, achieved by excluding dividends from the corporate tax base,

systematically generates negative effects. This is a new second best effect suggesting that less than .

complete integration may have perverse efficiency effects. Fourthly, unlike suggested in previous

31 WS 5 € e SRR 2




studies, integration is shown not to be a Pareto'improve.mem action. ln'terms of the value pf
current consumbtion and ieisure, fhe lowest income groups are worse off after the policy
‘implg’mentation. However, all income classes show an increase in wealth accumulation and
therefore the potentiai for weifare gains at some point’ in the future. .Fifthly,.Under the Tax Reform
Act of 198?, the effects of integration show the same patterns and characteristics as under the old
tax regime. However, under the new tax law the efficiency gains of integration are much lower.
This suggests that the change in tax regimes was in itself efficiency imﬁroving. In particular, the
efficiency g_ains from both the new tax treatment of capital gains and depreciation allowances, and
the elimination of the investment tax credits dominate the additional distortions éenerated by an

- increased in the effective corporate income tax rates. Finally, the expectatioﬁ fc;rmation rules are.
shown to be of crucial importance for the evaluation of corporate tax integration.

s

' This paper is organized as follows. Section 2 develops the DAGE,M model. It discusses the
foundations of economic behavior as well as the nature of economic equilibrium and expectations.
Section 3 focuses on model implementation issues. Section 4 presents the empirical evidence on

S ‘corporaté tax integration under different policy scenarios. Finally, Section 5 summarizes the

" results in the paper and provides some concluding remarks.

- 2. The Modell/

In this economy there are three types of agenis: households; industries; and government.
Agents fage a dynamic environment. The economic behavior of every agent is derived from an
intertemporal specification of its ijectives and constraints. Intertemporal transfers of wealth are
allowed and economic decisions are forward looking. To make their real and financial decisions at
each t, the economic agents use several types of information. They observe current priceg at t. -

However, economic decisions are formulatec in a context of uncertainty about future prices. The




agents formulate expectations about future prices which are used. to determine his intertemporal

plans. Intertemporal consistency is not imposed: agents are allbwed to corﬁmit mistakes due to

‘i'ncorrect expectations. Thus, plans about ;he futu.re will in general be revised. The actual
ir]tertémporal sequence of plans is obtained as the contempotaneous period decisions associated with
an i-ntenemporal sequence of optimization problems.

The economy is characterized by a sequential market structur;a in a finite horizon and discrete
time frame. A:t period t, the following markets .are open: J consumption goods markets; physical
capital good market, labor market; and a financial assets market. There are no future markets at
any t. The concept of Temporary Walrasian Equilibrium, (TWE), is adopted to capture the

"incorhplete and sequential aspects of real world trading and the limitations of foresight into the
future which we want to capture in this' model. All current markets are a§/sufned to clear, hence
the Walrasiaﬁ nature c;f equilibrium. Also, equilibrium in the short,ﬂ;n is parametric on the
expectations of future prices héld ‘by the different agents as well as future taxation parameters,

. hence the temporary nature of equilibrium. Actions of thé economic agenis are based on

- \expectaﬁbns which may turn out to be incorrect, i. e. price expectations are not self-fulfilling.

2.1 Household behavior

Intertemporal preferences of consumer group i defined over current and future commodity

consumption/labor supply plans are represented by a time separable felicity function of the form:
() Zpeper(1+3) BUHL - Lipyi g ¥igy)
where g; is the time-invariant, subjective rate of discount for class i, and U;(.) is a well behaved,

time-invariant utility function defined over the space of the J output goods Yjr and leisure, Hy.

LT




Leisure is given 'by L’i'Lit' where L'i is conéumer’ i's total available time.

The consumer's behavior is constrained by a recursive 'se't of budget constraints relating the‘
intertemporal patterns of income, spending and savings. At t, consumer g(oup i receives labor
_income, py kit and Iu}'np~sum transfers from the -governme.nt, Tritl Also, consum;:.-r i receives
wea!th gen:erated income, which includes capital gains:

(?-") [(1-Zje e+ 2 jej(Divy/pjgr1 Ej) Wit ZjlPjEr-PjEL: 1] Ejy

where e;; is the share at t of equity j in total wealth of individual i, ‘ejt=PjEt:1E /Wit and

ji
~1'2jejt' re;ﬁresems the fraction of public and private det_)t, 1'zjejt=(szijt-+B'rgt)’wit'

- Labor and wealth income are taxable according to a linear progressive ingome tax schedule.

N , o y
Lump-sum transfers from the governmient are considered tax-exempt. Capital gains are taved at a-

’

‘different rate, CGTj. Accordingly,_disposabte income at t is given by:
(3) biﬁ“'Tit)[PLtLit*[‘“‘zlejt)'t"zjejt(b“’it"’j"i—:t-1Ejt)lwitl+‘7';t
"’(1‘CGTit)“zj[ijt'ijt-‘l]Eijt
where b;; is negative to reflect the fact that marginal tax rates exceed average tax rates, and Tit is
the marginal income tax rate for houszhold group i.
At each f, PjtYijt represents pre-tax expenditure of group i in commodity j. Purchase of good j
is subject to an ad valorem sales tax. Therefore the total after-tax expenditure of the i-th group in
consumption goods is X;(1+T)Pjijt- |

Given the information above, the recursive set of budget constraints - the equation of motion

for wealth - can for every t be written as:

(4) Wite1r-Wig=bj+ (1-Tiglpp b+ [ -Zje )i+ Zjej(Divjypjet-1 Ej) IWil +




+(1-CGT ) Xilpjet-PjEL-11Ejt+ Trir Zj01 + T PjYijt
(5} Wiry4=0
The terminal constraint on wealth (5) implies t.hat the total present value of current and

future expected income receipts has to be equal the present value of current and future expected

spending. Savings represent intertemporal transfers of wealth ‘to finance future consumption.

Accordingly, Wi, ¢ represents the new total wealth at the end of period t to be transfered into

_period t+1 after all expenditures have been incurred. Additional wealth representing the total

amount of new funds made available by group i to the rest of the economy is invested according to

“criteria detailed below in this section. Savings generated by group i at t are given by

-~

Y

(6)  Sit=ZjlBijt+1-Bijil+[Bigts1-Bigt+ ZPjEtlEijto1-Eijtl .~

Formally, at each period z the.economic problem of consumer group i can be stated as the

\

maximization of the expected value at z of his felicity function subject to the recursive sequence of
“budget constraints, to terminal state constraints, and to a sequence of future price expectations.

_'Such problem can be written as:2/
(7) Max{Y.L}ZzstsT“*‘ai)'(t'z)ui(LitrYHt:---,Yth)
subject to:
i) non-negativity constraint on controls for all z<i<T
(8) w0 for all 15, O<lysL’
ii) equation of motion of wealth for all z<t<T
(9)  Wipe1-Wit= Zj[Bijte1-Bijl+[Bigte 1-Bigtl + ZjPjEt Ejjta1-Eijtl
=bit+(1-Tit)[thLit+[(1-Zjejt)rt—l»Zjejt(DiVjt/ijt_1Ejt)]Wit}+

+{(1-CGTi) ZilPjet-PjEL-11Eijt+ Tri Z;(1 + Tj) Pjryij




10

iii) state terminal conditions for all igjsJ+1 (includes investment good industry)
(10) Wi,=W i=ZjB ij+szjEZ-1E ij+8 ig
(1) Wit,1=0" BjjT41=0; Bjg141=0; PjeTEijT4+1=0-

°

- 2.2 Producers’ Behavior

Production technology at each t is represented by a time-invariant Leontieff structure of the

form:

(12) y§t=M|n{FJ(th,Kjt),yj1t/a“ ,...,YjJt/ajJ) y

The value-added p_roduction funcﬁon, VAjt=Fj(th'Kjt): is twice contihuously differentiable,

Rl /

strictly increasing in every input, and concave.

A

We further assume that adjusting capital stock towards its optimal level is not costless. This

idea is captured by sector-specific cost functions "a la Gould" (1968), defined over gross capital

_'stock accumulation. The adjustment cost functions can be interpreted to include both acquisition

and internal,-non-market adjustment costs. The twice continuously differentiable investment cost

function for sector j is:3/
The adjustment cost function has the following properties:

(14) Cj(0)=0, and Gj(1j)>0 for IO
(15)  3C;(l;y)/aly>0 for >0, and  aCi(1jp)/dl;4<0 for Iy<0
(16) 22C;(1;p/0142>0.

The evolution of capital stock through time, reflecting actual investment, is given by the

ot e
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equation of motion: 7 o .
(17} 1jt=Kjts1-(1-Oj)Kjy
“where Ejt is the depreciation rate of capital stock installed in sector j at period t.

‘The equation of motion of capital reflects the idea that, in the short run, capital stock is. fixed,
i.e., the capital stock in existence at t is not a decision variable at't, but it is determined by optimal
decisiohs in previous periods. However, at t investment decisions will be made determining the
capital stock at i+1. In the long run, capital stock is variaﬁle.

Each sector of production j faces ad valorem taxes on the use of labor services, which represent

-the employer's portion of Social Security taxes. Therefore, if T , is the tax rate, assumed constant

across sectors of production, the cost for sector j of one unit of labor is given by (1+T )Py 4-

' /

As a consequence of its decisi'crjs qt period t, the >sector realizes gréés profits Hjt - payment of
capital services plus economic profits, i.e., vsa!es' revenues minus non-investment expenditures:
(18" Hj:=[bjt;z1sfsJ(aij;n)]er("'?TLi)PLtth-‘
Each sector j is gubject to an ad valorem corporate tax on er The after-tax gross profits are
“chjt)Hjt- where cht 'is the sector-specific corporate tax rate at t.
. On the other hand, investment expenditures benefit frem an investment tax credit which is an
ad valorem subsidy. Actual investment expenditures are (1"TCjt)plt“jt*Cj('jt)]-

Interest payments are deductible from the corporate tax base so that the net interest paid on

outstanding bonds is “‘cht)rtBjt'

Also, depreciation aliowances DA}-t are to be deducted from the corporate tax base. Let djt and

,K'jt be the depreciation rates for tax purposes and capital stock for tax purposes, respectifely.

LAy

s o 2 A

T
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The after-tax gross profits are increased by chtg.jtK'jt-
Industry j's net cash flow at t NCth can be written- as:

=(1 *cht){[pjt-zf(ajfpn)]FJ(KJt. th)-(‘l +T Lt)thth}-(1 .‘iTC}t)[P“‘jﬁ' C]“N)]
The discounted value at t of the intertemporal sequence of net cash flows is obtained from the

sequence of current and future expected market rates of return ry's.

The producers’' dynamic behavior with respect to real economic variables is determined by the
“maximization of the present value of net discounted cash flows at each moment z subject to strictly
convex adjustment costs, the equation of motion for the capiial stock, and futurg price expectations.

e
Formally, this is for z<t<T, z<s<t, '

/

(20) Maxgy (i Edg(1+r) T INCF =X [TTg(14rg) 1.

{(1-TejlIPj- E(@jP ) IFj (K Ljp) - (1+ T L)Lt Lyl -(1-1TCy [P+ C (05 1
subject to: /

i) npon-negativity constraints for all z<t<T and 1<f<d,

ii) equation of motion of capital stock for all z<t<T
(22) ‘jtszl+1-(1-@jt)Kjl;'

iii) state end conditions .
(23) K jz=K i

(24) scrap value of capital at T+1 is zero.
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2.3 Government Behavior : | -

The governmént engages in four economic activities. F:'irst, it collects taxes according to an
exogenously given tax regime. Second, it transfers éiiscretionary lump—sum. amounts to the-private
sector. Third, it purchases consumption goods, capital, and labor to acc.omplish general governiment
activities through the productién of a public good. Finally, since -general government- activities ére
constrained by a recursive set of budget constraints, and it is allowed to run yearly deficits, the
government is also allowed to engage in the séle Qf public bonds to finance such imbalances.

The govérnment raises revenue by levying taxes on the private sector; It is assumed that the

“government knows exactly how to compute the tax revenue it is going to collect at t. It is as if the
». g;:vérnment knows thé' closed fbrm net demands o} all the agents in the ecgnoﬁxy and therefére tﬁe

) ;
tax base. The government can also infer future tax revenues which are relevant for current

decisions from future price expectations.

The tax system and tax policies are institutionally given as the outcome of a process not

.captured by the model. Six classes of taxes are considered in this model as described in the
preceding sections. The total revenues they generate at t are accumulated as follows:
1. ad valorem labor tax on labor services used by the different industries (j=i,...,J;l)

and government, representing Social Security taxes, unemployment insurance, and workmen's

compensation and which generates revenue LTy

(25)  LTy=(ZTL P+ Tupt i TouipLat Pt

It should be noted that government is seen as paying taxes to itself on the use of labor.
Consequently, the income effects of such a tax cancel out. However, the price effects measure the
opportunity cost to government of hiring labor. Notice also that marginal labor tax rates in the

private and public sectors are different, reflecting better pension plans for government empioyees.
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2. ad valorem gorporate income tax on industry j=1,.....}:|~generates revenue CTt net of

interest de'ductibility and depreciation allowances:
» . : D 1 ) ]
(26) CTy=3;TolPjr-ZqapPr)y Sj-(1+TLPLL it'wiBjr @ jiK -

3. ad valorem jnvestment tax_credits ITC;, on ‘industry j=1,.:.,J;,

(27). 1TC=Z{ITC;ipyylljp+ Cjllip1-

4. ad valorem gales tax generates revenue STt: '

(28)  STy=Si[ZTjpjy Pijel:
6. a progEessive personal income tax represented by a linear function for each i
generates revenue ITy: A S : y .

7/
Al /

(29) |T,=zi{-bi+Tn[thL?“+[(\1-zjejt)rt+;jejt(Divn/Ejt)Jw';:]

(30) - CGT1=ZiCGTn(PjEt'PiE:-1)Ei;t+ZjCGTjt(PjEerEt-1)Ejt: |

Accordingly, IQ!&Ltﬁ;Qﬁ.QQH&Q&E_d attime tare TTy:

(31) TTy= LTt+CTﬁ-STt+ITt—ITCt+CGTt.

.Total lump-sum red‘istributive trensfer payments, i.e., transfers to househclds at t (Social
Security, food stamps, AFDC, etc.) are exogenously given and represented by Tri=3,Tr;;.

The basic intertemporal consistency requirement imposed on government behayior is that its
actions are constrained by an intertemporal balanced budget condition. The discounted sum of all
the government expenditures on commodities, labor, and new capital in\;estment cannot exceed the
discounted sum of all its revenues, i.e. tax revenues net of transfers. The interlemporally

recursive quciﬁcation of the budget constraint can be written for each z<t<T in the form:

s

S T Y e U A SN A e g T
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(32) LGy q=(terLGer[Tryr Zpjpygjt+ (1+TgLOPLLgt+Pitlgtl-TTt:
with end conditions
(33) LG,~LG"

(34) LGT,1=0.

Optimal government spehding is derived from the maximizaiion of a social welfare function
over the doméin of an aggregate public good. éuch public good is produced using capital, labor, and
intermediate inputs according to a well behaved production function. This publiq good is not subject
to market pricing. Accordingly, its production is financed by tax income and other sources of
. government income. This optimization objective is consistent with our modeling of consumers'
behavior in which the public good does not enter the set of budget constrainﬁs énd is not a decision
\Variable. Tﬁis is equi\;alent to having the public good enter additive/!y/in time t to the private
utility functions. Thus the margina.l' rates of subsmution between private goods do not depend on
_ the level éf availabiﬁty of the pub!i_c good. The government is‘then assumed to act empathetically

with the private consumers according to a constrained social utility maximizing problem.

The social welfare function over the domain of the aggregate public good can be expressed .

indirectly. in terms of a well-behaved, time invariant utility function defined at every t over thé J
commodities and labor and capital services:
(35)  Ug(Kgplgp¥grp-Ygup-
The intertemporalkgovernment breferences at z are characterized by an additively separable
intertehporal felicity function of the form: .
(56) zzstgu+ag)'(t'z)ug(th,Lg,,yg,t,...,ngt)
where ag is the time invari‘ant subjective rate of discount for the government.

The government's optimization problem at each period z can be formally stated as the

axranmme
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maximization of the expected value of its felicity function subject to the recursive sequence of

budget constraints as follows:

L (87) Maxgy i 1Zaqrs(1+3g) DU (Kgp Ly Vg 1o Ygupt
subject to: '
‘i) pon-negativity constraints for all z<t<T,

(3'8) ygjtZO for all j=1,...,d, LthO, Kg

20

i) equation of motion for government liabilities for each z<i<T,
(39) LGpyq=(1+1)LG+[Tr+ Tipjtygit+ (1+TgLOPLiL g+ Pitlgt]- TTy
| iii) end_conditions for_government uggmngé ' .
(40) LG,=LG" = (initial condition) | R
(41) LGy,¢=0 (terminal condition)

iv) gqumwi_mmmm_camial.ﬂg:k for all z<t<T | | \
(42) Kgpyq=lgr#(1-Og)Kgqy

v) end conditions ¢ tal stoct
=K"

(43) K g (initial condition)

gz

(44) scrap value of capital at T+1 is zero.
2.4 Financial Markets and Financial Decisions

The DAGEM model considers a whole menu of financial assets, private and public bonds, and

firm-specific equity. In terms of equilibrium analysis, consumers typically supply funds and

production sectors, and government typically demands funds by issuing equity and private bonds and

RIR——
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public bonds, respectively. . ' .

The current interest rate as well as the individual and malnjk;zt availability of funds.a{re
endogenously determined by the equilibrium conditions. ~ On the other hand, individual asset
portfolio. decisions - are passive. Also, corporate. fihancial rules and retention policies are either
exogenous to the model or follow exogenous reaction rules paramétric .on the state of crucial
variables in the economy.

The non-optimality of the allocation of saving and the absence or exogeneity of corporate
financial rules reflect the way uncertainty is treated in the model. ljncertainty is solved by
endowing the agents with point expectations about future prices. Under such circumstances,
. -~ consumers either expect different rates of return (inclusive of‘ risk premium) across assets, in
) which case they will buy only one asset (that with highest rate), or they, expect equal rates of
‘return, in wHich case tﬁey are indifferent about the asset composition pf/ their portfolio. There is

no way of trading off rates of return and risks:{o- obtain an opfimal interior solution to the problem

of the allocation of saving. In the DAGEM all the assets are expected to yield the same after-tax rate

" . of return’ (eventually corrected by exogenous risk premia), and-therefore are perceived as perfect

substitutes.  Also, the endogenous deterniination of debt/equity policy parameters by trading off
ex'pected bankruptcy costs and the preferential tax treatment of bonds is difficult and problematic
in the absence of uncertainty.

Desbite the shortcomings of the analysis, the consideration of different financial assets is very
important.  First, it allow consideration of exogenous debvtequity and dividend/retention corporate
financing rules and therefore several sources of corporate investment financing: bonds, equity, and
retained earnings. Second, it allows the model to capture the fact that different assets are treated

differently by the tax code both at the personal and corporate income levels.

Let us address now the financial decisions of consumers. Wealth Wy 4, representing the_total
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améunt of funds made available by consumer group i to the rest of the economy, is to be invested.
There is a menu of assets in which savings an can be invested: private bonds, equity, and
government bonds.

(45) FSiFABigt‘*zj.ABigt"‘ijt[Eith'Eijt] .

- The 2J+3 financial assets are perceived by consumers as perfect substitutes, because all the
assets are expected to yield the same after-tax rate of return. . Accordingly, the asset composition
of the portlolio is a matter of indifference for consumers. The only non-trivial financial decision is
the amount of funds made available by the group to the rest of the economy.

The actual composition of the portfolio holdings is determined by the market equilibrium
conditions. Furthermore, the portfolio composition will be the same for all consumer groups. Each
. e :
group i will own, at t, a'fraction of the market portfolic which corresponcjs/ to its share of the fotal
wealth owned by consumers at t. '»According!y. group i's holdings at t of equity and privaté and
public debt are given by: ‘ >
(46) Wy=3Bji+Bigt+Zjpjet-1Eijt
(47) Bijji=siBjy
(48) Bigr=sitBigt _
(49) ZipPiEt-1Eiji=sit ZjPjEL-1Ejt
where Sn=W.t/Zint.

To sum up, financial allocation of savings is exogenous to consumers but endogenous to the
model. Also, the equilibrium conditicns determine the équilibrium rate of return parametrically
on corporate and government financing rules. However, due to the nature of the tax code, different

consumer groups wili have different after tax rates of return on their portfolios. -
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'Financing its real invesiment, production sector‘j is constrained in the féllowing way for all

-

’zstST:
(50) FDjt;(1-ITCjt)pn[Ijt+Cj(ijt)]+(1-ch.t)rWtB‘jﬁ
(1'Cijt)IPjEtjijt-ﬂEjt 'REjt‘chté'jtK'it )
Qith terminal condition FlLi,4=0.

This means that real investment activities and the payment of interest on outstanding debt at t

are financed through retained earnings, REjt,'and external funds, th, which represent the

increment in the financial liabilities of the sector Fth. Financial liabilities must be liquidated by

the end of the model horizon.

-

e
Dividend-retention policies are exogenously given. Corporate dividend-retention policies are

represented by parameter th, jhe fraction of the after-tax gross profits generated at t which is
retained by industry j. The remainder, (HaHjt)' represents the distributed poftion of after-tax

w_‘earnings. Total dividends at t, “@Hjt)“'cht)H.jt" are distributed among the- t-th period

shareholders. Notice that this criterion is consistent with the fact that the amount of capital in use
at t by sector j is fixed so that gross profits reflect the existent capital stock and should be

distributed among thosel who own it, the t-th period shareholders.

Corporate financing policies are exogenously given. External funds totalling FDjt are obtained
by issuing additional equity and fixed price bonds:

(51) kFDjt=ABjtprjt(Ejt+1'Ejt)'

Issuance of new bonds and equity is governed by exogenous continuous corporate financing rules

represented in this model by parameter gEjt' Such policy rules can be described as follows: _
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(52) PEji(Ejte1-Ej)=PEgjFit
with end'conditions,
(54)  PjEz-1Ejz= P jEz-1E j ad pPjETEjT41=0

(55) szsz and BjT+1=O'

Perfect capital markets are assumed such that the price of equity at z PEjz is the present

discounted value of the future expected stream of dividends per share Divejt/Ejt

(56) Pjgz=Ei{Iggt(t+rg) 1IDIVe/EC), with z+1stsT.

Government deficits and surpluses, which represent changes in ggvémment liabilities, are

\

accommodated by open market operations in the bond market. These’Aoperations reflect the net

I

demand for new funds by government:

D D,
(57) LGPy, 4-LG=aBy=FO

- D . D D
The two different methods of government financing spending, taxation, and bond financing have

different effects in the economy. This is a central issue in the model.

2.5 Economic Equilibrium

Atomistic competition in every market is assumed. Even though the number of agents on each
side of the market is finite, it is assumed that enough agents are involved to render their actions
negligible in terms of the overall equilibrium outcomes. The concept of Temporary Walrasian

Equilibrium is adopted to capture the incompleie and sequential aspects of real worid trading and

B ARG WY

AsTL
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the limitations of foresight into the future which we want~to capture in this model.  All current
markets are assﬁmed to clear, hence the Walrasian natufe of equilibrium. Also, equiliorium in the
short run is parametric on the expectations of future prices held by the different agents as well as
future taxation param.et,ers, hence the temporary nature of equilibrium. Actions of the economic
agents are ‘based on expectations which may turn out to be incorrect, i. e. price expectations are not
self-fulfilling. Therefore, the intertemporal equilibrium path in this economy is conceived as a
sequence of short-run, temporary equilibria parametric on future price éxpectations. '

The lin|_< between adjacent short-run equilibria is provided by the -optimal transitions rules
for the individual agents. In fact, given equilibrium prices, consumers decide not or'mly how much to
: purchase of the several commodities available .in the economy, but also how mt'Jch'to save, which is.
tﬁe change in the stock of private!ypwned wealth. The same js tru@:/af)out producers and_

‘government in terms of their decisions on the evolution of their capital stock and financial

4
Y

liabilities.

An equilibrium solution for our economy is a seauence of price vectors py and quantity vectors

.-."qt defined over {1,...,t,...,T} of the form p=(p{¢.---:PytiPLEPips7y) and  Gy=(Yqo--YypilplpF)-
The vectors satisfy the following conditions:

i) For each and every 1<z2<T, and for i=1,...I, given _prices pz, consumer group i
méximizes the expected value of its intertemporal preferences subject to a recursive set of budget

constraints and, point expectations about future prices p"z={pz +1PThH

ii) For each and every 1<z<T, and for j=1,..J+1, given prices p,, industry j

(including the investment good sector) maximizes the expected present value of the net cash flows

subject to the equation of motion of capital stock, strictly convex adjustment costs, and point

expectations about future prices p'z={pz+1,...,pT};
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iiiy For each and every 1<z<T, "given prices pz. the government maximizes the expected
value of its intertemporal social preferences subject to a recursive Set of budget constraints and

point expectations about future prices p'z={pZ +15PTH

-

iv) For each and every 1<z<T, given prices p,, the J+3 markets in the economy clear
based on common expectations about future prices p'z, individual preference parameters ¥,

technology parameters, corporate financing rules ¥j' ahq on social welfare parameters and

.

current and expected tax policy rules ¥g. The market clearing equations are:

(59) ySi(pzip z:¥)) =
* ' * * Ve - *
Zin;j(pz;p.z;¥;)+yD|j(pz';p z;¥|)+y4°jgz(pz:p z:¥g)+21;~f'5JYijz(pz:p 2:%)

60)  ZiLPip,ip ¥ +LP (pgip ¥+ LD g (pyip 2i¥g)=ZiLS ((pip 2%

~

(61) szTDj(pz;p’z;)‘j)‘HTD|(pz;p*2’;¥|)+lDg(pz;p'z;ig)‘"‘ls(pz;p'z;;¥.])
(62) EFPi(pp ¥ +FP (pip %)) +FD (P51 1 %g)=ZiF S (pp i)
- This economy satisfies Walras's Law for each and every 2<T and for all current prices, i.e., the
val}ue of market excess demand is zero. This economy is Qharacterized by a system of J+3 equations
' equating excess demands to zero in every m-arketAin J+3 unknown prices (J consumption goods,
investment good, labor, and the interest rate). However, using Walras's Law, only J+2 equations
are linearly independent, énd therefore only kelative-prices.can be obtained. Some sort of price

‘normalization is necessary. In what follows, the prices are defined to be strictly positive and to

sum up to one, i.e. they are defined in the unit simplex.

e e
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2.6 The Rules of Formation of Expectations

Tﬁe information set at period t.reﬂects what is known about the economy at t. It consists of all
the structural informa;io,n of individual preferences and technologies, and a[l'the past equilibrium
prices and quantities. Individual expectations at t, for all t+1...T, are based on information as
specifigd in the information éet. Price expectations are formed as Hicksian point expectations
according to rules to be specified below. In each simulation of the interte'rﬁporal model, the agents
maintain an intertemporally consistent rule of form’ation of point price expectations. Therefore,

the possibility of the expectation formation rules changing throughout time is ruled out. However,

“the price expectations are updated when new information comes into the information set. For.

-example, the expectations of prices at t+h formulated at t and t+1 will, i general, be different.

Finally, in terms of the the information structure of the economy it is aséumed that all the agents

have common price expectations. Therefore, the possibility of informational asymmetries across

~

agents is ruled out.

The rules of formation of expectation are intended to capture the limitations of foresight into

_ the future, and are -therefore reasonably simple. In particular, the following three simpliifying »

assumptions are made on the expectational price process.

" Assumption 2.1: Bounded rationality - Price expectations depend only on past realized prices,

not other variables in IS;. This assumption can be interpreted as recognizing that information is

costly to acquire and process, thus not all the information in IS, is used.

(63) Py 1=PC(PpPq s pO) for all t.

This is a crucial assumption. The closed definition of the relevant information set excludes the

possibility of the agents knowing, or at least using the knowledge of the model! of the economy, hence -

the bounded rationality nature of the assumption. ‘At a deeper level this assumption may be

o e
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construed as revealing the source of uncertainty in this economy. - if the agents‘ knew the model of

the economy they would be able to accurately forecast future prices.

Assumption 2.2: Markov Assumption - The price procesé {py} is at most a second order Markov
process, i.e., only py, py.4 help to predict py, 1. Thus for all t:

(64)  p®i,1=PCy(PpP{.1 e Po)=P&(Py.Py.1)
Assumption 2.3: Stationarity - The parameters of the price process are time-invariant. For
each simulation of the model to determine the equilibrium at each period.-the agents will maintain

expectations according to a stationary process. Thus for all t:

(65) P€4(P1-Py-1)=PE(P1.Pt.1)

Several rules of formation of point price expectations satisfying the above assumptions will be
\ ) // )

‘éonsidered. Let current price (or interest rate) be p,. Agents will form 'éxpectations at z of prices

Al

h periods into the future, Zpez +h (the first éubscript will be dropped whenever it is not

ambiguous) under several alternative rules. These rules are as_follows:

%

i) Static_Expectations: Current prices are expected to prevail into the future. For all
hzb:
- (66)  p®y4h=P;
ii) Extrapolative Expectations: Expectations about future prices reflect the expected

changes in prices in previous periods. Extrapolative expectations are obtained according to the

recursive rule for all h>0,
(67) P®24h=P%2+h-1+2(P®21h-1-P%24h-2)-

iii) Constant Rate of Growth: The expectations about future prices reflect the idea that

the rate of change in current prices is expected to prevail. Forecasts are given according to the
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recursive rule for all h>0, T .
(68)- P®2ih=(P24h-1/P%24h-2)P%24h-1-

iv) Adapiative Expectations: Expectations of future prices reflect current prices and
previous expectations, so that scme adjustment is made for” expectation errors and new information.

The recursive rule is for all h>0,
(69) pe-z+h=pez+h-1+g(pez+h-1'z-1'pez+h-1)'
v) Auto-Reaqressive Expectations of Qrder 2 - AR(2): Forecasts are given according to
the recursive rule for all h>0, '
(70) P®;ih=bzin+a1P%24n-1+22P%; h 2,

Notice that if we set b, =0 for all h, a;=1, and a>=0, (70) reduces to}he’ static expectations
. . . /,“

as in equation (586). Also, if b,., =0 for all h, a;=1+@, and a2==5£'3, (70) reduces to the
extrapolative expectations in equation (67). In turn, if we set b, =0 for all h, aq=(p,/Pz.1),
- iand 32=b, (70) reduces to constant rate of growth expectations in equations (68). Finally, if we

set bz+h=~ﬁ 2-1P%24h-1» 84=1+0, and ay=0, (70) reduces to adaptative expectations in

equations (69). Therefqre static expectations, extrapolative expectations, constant rate of growth
exéectations, and adaptétive expectations are special cases of the AR(2) expectation rule as in (70)
above.

To calculate the short-run equ‘ilibrium resulting from the different expectations rules above,
it is sufficient to replace in the equilibrium expressions in section 2.5, the future price and

interest rates according to the expectation rules outlined above.

A T (oI
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3- !l l l i I 1 A!. .l E l. Ev. l i- '

Tﬁe implementation of DAGEM involves the specifis:ation of a base case equilibrium, which is to
be contrasted with the.revised case equilibria resulting from different altern_aiive polity scenarios.
The link between the base case equilibrium and the revised case equilibria is provided by the
concept of equal yield generalized to accommodate the presence of government deficits. The ranking
among different equilibria is provided by scalar welfare indicators, the Hicksian Equivalent
Variations, generalized to accommodate both the absence of future markets and incorrect

expectations.

3.1 Base Case Equilibrium: Data Requirements and ?aramg;g’r Specification
) ’ ” /
The qufrent data set and the barémeter specification of the 'DAGEM is essentially consistent
with the 1973 data set and parémeter specification .of the fecent version of S;hoven-WhaiIey's
\GEMTAP' model as reporied in BFSW. The!data set and speciiication was enlarged»to cover
aspects'not gonsidered in the GEMTAP. See Tables 1-3‘ for a detailed descriptioﬁ of the data set and' |
parameter specification in the DAGEM. 4/ '
The implementation"of the model in this paper requires the specification of a data set which
bconsists of the initial values of the stock variables in the economy. The capital stocks for the
different industries in the model are obtained from BFSW by applying an average after-tax rate of
return to capital income. Industry specific'debt and equity are obtained by applying ihe
debt/capital ratios reported in Fullerton-Gordon (1983) to the capital stocks figures. The figure
for government capital stock is based on the work of Boskin-Robinson-Roberts (1986) translated
into 1973 numbers. Public debt is specified to reflect its current importance in the economy. The -

1983 values of debt per capita and the proportion of debt to GNP are applied to the 1873 figures as
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reported in BFSW. Since the formulation of the model assumes the existence of a market financial

portfolio with individuals allocating savings by buying shares of the market portfolio, it is enough -

to determine the composition of ownership of Q;Iobal wéalth in the economy by income class. This
data is obtainéd from the Office of Tax Planning as reporied in Galper-Lucke-Toder (1986). The
nur;1ber of households in each income class is as repofted in BFSW.

Running-the model requi'res the specification of functional foéms and parametér selection. For
tractability, Iiﬁear homogeneous Cobb-Dougla.s_ functional forms are chosen for all the utility and
production functions in the current implementation of the model. Individual preference,
government, and technology share parameter values, and the input/output structure are obtained
~ from BFSW and correspond to 1973 values. Quadratic adjustment cost functions are postulated.
The value of the adjustment cost parameters is consistent with the valug;, reported in Summers
'(1981) and ‘Goulder-SL‘zmmers (1987). Finally, the private capital de;;reciation rates are from
Fullerton-Gordon (1983), and r;t]blié capita! depreciation rate are from Boskin~Robinson§
. Roberts -(1986). )

Corporate financial rules are constant industry specific debt/equity ratios obtained from
Fullerton-Gordon (1§83) and ihe constant industry specific retention/dividend ratios are obtained
from the Survey of Current Business (1983). |

Tax parameters under the previous tax regime réflect sector specific labor taxes, corporate tax
rates, investment tax credits, and capital depreciation rates for tax purposes as reported by
Fullerton-Gordon (1983). Marginal personal income taxes are those in BFSW and capital gains

taxes are set at 5% as in Goulder-Summers (1987).

3.2 Equal Yield Alternative nd Revised Case Eaquilibria

The policy evaluation of tax changes is based on comparisons between a base case equilibrium

S L
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which represents the status quo and a series of révised cése equilibria which reflect the tax policy
changes under d%scussion. The link between a base case and counterfactual simulations is usually
provided by the concept of equal yiéld: to be comparable, base and revi§ed equilibrium cases should
be such that the size of government is kept constant in a meaningful way.

Shoven-Whalley (1977) provide a detailed discussion of the concept of equal yield in a general
equilibrium context. When governmeni is confined to taxation and discretjonary transfers, equal
yield is interpreted to mean equal tax revenues. On the other hand, when government activities
include purchases of private goods in addition to taxation and discretionary transfers, equal yield is
interpreted -to mean constant "public utility." In this case, government basé case utility is

" maintained in the counterfactual experiments.. » o

In this paper equal yield is also assumed to mean equal government quﬁlic utility in both the

/

‘\ * g . o . /‘ . age .
‘base and revised case equilibria. The intertemporal sequence of government cumulative utility

‘{thb,...,FgTb} is retrieved from the base case. For the revised case, government purchases of

~

commodities will be such that at revised equilibrium prices, the base case sequence of utilities is

" attained at minimum cost. Thus government behavior is consistent with compensated demand

functions for. base cése utility levels.

Running a revised case reduires changes in the equilibrium conditions and the optimal
trénsitions for the stcg)ck variables. First, the equilibrium conditions include government
compensated demand functions rather than the ordinary demand functions as in Section 2.5 .
Second, the government expénditure function in.its budget constraints also reilects the compensated

demands.  Accordingly, the revised case transition for government liabilities can be written as

(71) TTIT)+aBg= thLgt(thb)+2jpjtygjt(thb)q—pnlgt(thb)+rtht+Trt

In Shoven-Whalley (1977), government is subject to a balanced budget constraint. ~ With

balanced budgets, the concept of equal yield is unambiguous. The new equilibrium prices and the

TIORGOS R

B S R L S R T

AN SRS W




29

balanced budget condition will determine the minimal expenditure and taxes néeded to maintain base
case public utilify. F{evised case tai revenues just match,re?vised case minimum expenditures.
Accqrdingly, in general, equal yield is inconsistent with equal nominal tax revenue. Some change in
tax revenue is necess‘a(y. Different tax replacement ,sc.hemes are consi'dered to assure that enough
tax revenue is collected.

In the DAGEM, because government is allowed to run dgﬁcits, the concept of equal yield tax
replace_sment needs to be refined. If tax revenues are kept equal tb new expenditures, the
government supply of bonds is changed which introduces marginal financial crowding-out effects.

Also, by keeping either revenues or debt constant, there is still one degree-o}-freedom since

- additional expenditures plus discretionary transfers and interest payment on débt,‘may be financed .

via tax revenues, bond issuance, or both. Consequently there are several pgssfble equal yield ways

‘of computing* a replacerﬁent tax rate in the revised case. The optimal level of expenditure for base'

case public utility can now be tax financed, bond financed or financed by a mix of bonds and taxation.

Some measure of financial crowding-out effects of gévernmeht deficits can be inferred from the

*  comparison of the several equal yield alternatives.

The following three cases are considered.
1) fax financed policy change
- In this alternative, equal yield is defined as the same utility levels and same deficits. The size
of the deficits is kept as in the base case. A tax rate is endogenously changed such that tax revenues
make up for the expenditure net of deficit financing. Formally, this adds to the model the following

constraints:

(72)  ABg"=ABgP or By =B

gt

(73)  TTIT)+8BgP=py4Lgt(F g2+ Zpjpy gjt(Fgt®) +Pitlgi(Fgt)+riBg O+ Tr.

O T BT RGN SO T
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Z)mnd.ﬁnancsd:mﬁcx_cham | "

This equal yield alternative implies the same government utility and same tax revenues. It

»

should bfe emphaéized that unlike Shoven-Whalley (1977) eciual yield is now consistent with equal .
tax revenue. Tax revenues are kept constant at bas;a case levels. For diff:erent equilibrium prices,
| the same tax revenue implies endogenous changes in tax rates. Adjustrr;ent to deficits, and therefore
bond issuance, makes up the difference between tax revenue net‘ of transfers, interest payment ;:m
the debt, and the minimizing expenditure to achieve base case' utilities.” Formally, this adds to the

model the following constraints: ' ' ' .
(74) ABg=pLiLgy(Fg®)+Zipjty git(Fgt®) +Pitlgt(F gtP)+rBgp+ Try T,
(75) TTL= TT(T).

| . 3) same composition of expenditure financing
This equal yield aternative implies the same government Qtil’ity and tlhe same bond-tax revenue
financing mix as in the base case. Formally: o o | .
(76) ABg, [TTtb/AB R A (h)

(77) {1+[TTtb/AB bty 0T =

| pLtLgt(thl?)+2jpjtygjt(thb)+pI‘t'.gt(thb)"’"tht"'T"t'
The comparison among these equal yield schemes is central to tax policy evaluation in the
presence of government deficits. The three schemes differ in the marginal financial crowding out
they generate. Tax financed change blocks marginal financial crowding out by keeping debt at base
case levels. Bond financed equal yield maximize marginal financial crowding-out effects by keeping
base case tax revenues constant and by allowing deficits to make up the necessary adjustments. Case -

3 reflects an intermediate situation.

AR
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'3.3 Tax Replacement Schemes -

The equal yield alternatives discussed above involve endogenous replacement changes in the tax
rates. Different tax replacement schemes are considered to assure that enough tax revenue is
collected. Tax replacements involve changes in the personal income tax rates. The personal income

tax collected from individual i at time t is in the revised case:

(78) by +[a IT;;+bl(Taxable Income)

-

where a is a multiplicative change factor and b is an additive change factor. This lump-sum tax
corresponds to a fraction of the total endogenous tax revenue change equal to the i-th household
share in total wealth.

The two replacement schemes are obtained as follows: <

‘ ,
1) mu_lngugamg__[e_plagg_mgm - set b=0 and let a be endogé‘nously determined; .
2) ,adﬁmxz_e_mp_laggmem_ set a=1 énd let b be endogenously determine\d;
In ggneral, not all possible replacements schemes are feasible. The tax base that provides the
' ' additional revenues to r—natch the tax revenues foregone by the po]icy changes has got to'be important
enough to generate the necessary revenues. Otherwise, counterfactual equilibrium may fail to
exist (see Shoven-Whalley (1977) on this issuei.
| The three replacemént schemes suggested here ssem plausible on a priori grounds. Using the
personal income fax as the base for the tax replacement in the context of corporate tax integration
is conceptually appropriate in the light of the concept of "double taxation.” Also, personal income
tax as the base for the tax replacement in the context of corporate tax integration seems to
minimize the likelihood of non-existence in that corporate tax revenues were about 8% of total tax

revenues in 1985, while personal income tax revenues accounted for 46%.
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3.4 Poli Evaluati indical
.

There are several ways of associating a scalar’w}velfare measure to.the array of information
\w}hich defines an economic equilibrium. The concept of -Hicksian Equivalent Variations (EV) is
among the most prevalent criteria to measure efﬁéiency gains of losses in the public finance
literature. EV measures at bése case prices the maximum amountﬁ of money the coﬁsumer is willing
to receive or .pay to attain the revised case utility level. ‘ Positive EV's are to be interpreted as
representing welfare gains. -Individual compensation EV's are constructed by using optimal cost
functiovns. Therefore they are "objectivé" money metric indicators. Aggregation of EV's across
: individuals does not pose any particular problem.

| The construction Qf an EV indicator from individual optimal cost funct§9n§ in an intertemporal
framework d;aserves soAme attention. Consider a consumer in an inté;temporal framework. In
general. the' optimal intertemmrél‘cbst I‘function associated with a certain path of utility depends on
. all present and future prices. ’l.f all future markets are opén. or if future pric\es are perfectly
‘anticipatéd - the case discussed by Pollak (1875) - there are no problems with the interpretation
and use of the intertemporal cost function and "a fortiori" with the computation of intertemporal
EV. When some future markets are not open and/or future prices and interest rates are not
perfectly anticipated, the concept of intertemporal cést function and associated policy evaluation
indicators needs some refinements. Denton (1982) develops the notion of anticipated cost function
to reflect expected long-run cost of utility. He also develops the idea of annuity costs associated
with a con‘st‘ant flow of utility.

From the standpoint of meaningful empirical applications Denton's indicators are less than
ideal. The true compensation indices must be based on ex-post, one—beriod, optimai‘cost function
parametric on future price-expectations, and not on an ex-ante anticipated cost function which is,

in general, not self-fulfilling.  Also, the true intertemporal compensation indices must be based on
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a consistent sequence of one-period, ex-post, optimal cost functions associated with a certain

utility path. This will, in general, involve non-constant utility annuities. Thebasic concepts used -

in this subsection to build the true compeneation ihQices are: anticipated cost function, and
short-run and fong-run realized cost functions. *

Consider a sequential economy starting at z, lasting' T periods. Consider also two different

(T-z)-dimensional equilibrium trajectories for an ‘economy essociated with different policy

specifications: a base case equilibrium with prices {...,ptb....} and associated price expectations
{....p8P...}; and a revised case equilibrium with prices {..,p;....} and associated price
. expectations {...,pte’,...}. in both base and revised cases, the sequence of primal problems for the

household induces a one-period utility sequence {U',z.....U*t,.,..U'T}./ This utility sequence

4
\

generates a decreasing sequence of felicity {F't}={F'z(.),..,,F*t( pz,‘bzﬂ,...,pT;W'),...,F*T(.)}

through a recursive dyna_mic progr'amming’ algorithm, F’t=U't+“+ai)'1F*~t;1' | From the
perspective of dual household behavior, there is a sequence of one-period cost functions
{SRC'Z(F'Z),..., SRC't(F't) =2jpthdjt,...,SRC'T(F’T)}, where Hd's is the one-period Hicksian
demand functions, consistent with the primal felicity sequence. In turn, the one-period cost

functions generates a sequence of cumulative future costs {C"Z(F"z),...,{)"t(pz.pz +1,...,p-¢-;F'z),

....C'T(F*T)} through a recursive dynamic programming algorithm C't=SRCFt+(1+rt)‘1C't+1.

Now, we want to compare from the point of view of the i-th household the two equilibrium
sequencee both in the short run and in the long run.
If the i-th consumer correctly anticipates all future prices in both the base and revised cases,

then all the plans into the future wiil be implemented without the need for revisions. In such a

case, F'i(._) is the actual intertemporal optimal felicity functicn at z. In turn, C'Z(.) is the actual
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intertemporal optimal cost function at z. The construction of intertemporal compensation tests is,

in this context, a straightforward generalization of the static case.

However, If at z the i-th consumer cannot perfectly anticipate future prices, then p, q,....pT

are to be interpreted as price expectations, p®,, 1,....p%7 and not as actual prices. Furthermore,

-

since expectations are not fulfilled, intertemporal primal and dual plans will be revised according

to a sequence of optimization problems. At each z only current plans parai'netric on the expectation

of future prices are actually implemented.  Also, only current utility U’z and associated current

optimal cost’ SF\’C*z are actually realized. Accordingly, the optimal functions F'z(.) and C'z(.) are
. to be interpreted as the long-run anticipated optimal felicity function and long-run anticipated

- ° e .
?ptimal cost - functions .at z, respectively. Since C ,(.) reflects current costs and future

anticipated costs of obtaining a certain, expected utility path level, as opposed to actual costs of

financing an actual utility path, it ‘should be rewritten as C®,(): >

(79) Pz P8t POTF D=ZPizHY 4 20 L1 1a Tz 1 g5t 1+76)  IZjpjHE

Now, (79) may be used to generate the EV indicator of the long-run effects anticipated at z of a
certain policy change.

(80) Evez=cez(bbz'pebz+1 "--’pebT;sz)'Ceiz(pbz'pesz ’--.-'pebT3Frz)

Inasmuch as consumers do not anticipate correctly future prices, the anticipated indicators are
of no help to evaluate either the actua! short-run effects at z or the actual long-run. effects of the
alternative policies. The relevant concept for short-run policy evaluation is the realized
short-run cost function at z, which gives current realized costs at z aé a function of current prices

as well as future price expectations and a given level of felicity:

(81)  SRCy(p;.p®; 41, POTiF 2)=EjpjzHY ()
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The following is the associated WMM&W

(82) SREV,=SRC,(p?,.p€0,, 1....001:FP,)-SRC;,(p2,.peP, , 1,-..pEOT:F",)

Let us now focus on the long-run evaluation indicators. The problem with obtaining such

long-run indicators is te get a meaningful sequence of short-run indicators which are comparable
and consistent for aggregation. We need first to construct a meaningful sequence of short-run
optimal cost functions associated with an actual utility path, sc that at each t the one-period costs

reflect.current utility and are consistent with future observed felicity.

The true ex-post intertemporal cost function over the period z to f, C‘z, corresponding to
certain temporary equilibrium prices, future price expectations, and a given .felicity sequence, is

the present discounted value of the sequence of realized short-run cost functions:

e

3 (83) C'z(pzspz.';"g--.’pT;{F*t})" . .//

¢

2 eteTMzcsct(14718) MIZPHY (PP 1y 11O T3F 10

where ry and p; are actual market prices and interest rates att, and pin's are expected values at

"t of prices at t+h.

To obtain the intertemporal EV evaluation indicators, we just have to use the long-run optimal

cost function as described above.
(84) LREV,=C",(pP,.pP, 1,...0Ti{FPH-C ,(PP,.0°, , 1, PPTilF )=

ZastetIMzsct(1+706) IISREV (PPp®Py, 1,080 iR FT]

3.4 Computation Techniques

Given the temporary equilibrium structure of the DAGEM, the computation of a t-dimensional -

i . bl
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inteﬁemporal equilibrium pa;h involves the computatidn of a sequence of t, one-shot, short-run
equilibria parametrically on price expectations. The model is typically run to produce a twent.y-
year eqqilibrium éequence in a decision time frame of one h.undred years. The optimal transitions
of the stock variables between adjacent short-run -eq;ilibria are determined .endogenously given the
equilibrium prices and net demands. ‘

Each one-shot equilibriuﬁ is ¢omputed using NPSOL, an oﬁtimization algorithm developed .by
Gill-Murray-Saunders-Wright (1986). The equilibrium conditions are seen as nonlinear
equality constraints in the minimization of an articifial objecti\}e function. The prices are
normalized to the unit simplex by an additional linear equality constraint. The algorithm computes

" an equilibrium by finding a feasible point to this "bogus® minimization problem: by definition a
-féasibie point satisfies the constraints of the problem, in this case the eqq_i!ibrfum conditions.

\ The DAGEM is implemented ugiﬁg an interactive FORTRAN prograr‘f; running on a SBM~4381.
The NPSQL algerithm proved to Be ‘\extremély efficient for the computation of the economic
equilibrium for such a relatively cdmplex model as the DAGEM.’ In fact it takes g_er;erally about one
- . minute o% terminal time on an IBM 4381 to compute a one-period equilibrium for an economy with

eig'ht markets and a lime horizon of one-hundred periods. For the same specification of DAGEM,

Merril's (1972) version ?f the fixed-point algbritﬁm takes about eight minutes.
4. Simulation Results
4.1 The Design of the Policy Experiments
ln;ﬁguﬁongl Settings

Two institutional settings are considered in this chapter: those before and those after the Tax

Reform Act of 1986. From the standpoint of this work, the two institutional settings differ in
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crucial aspects. Let us begin by reviewing some rélevant aépects in both situations.

Before the fax Reform Act of 1986, corborate income. was subject to a progressive tax
structure with a top rate of 46% for incomes above _$100,000. Most of the corporations were
actually in the highest echelon. A wedge was thereby introduced between the corporate and
non-corporate industries which made investment conditions more favorable for the latter.

Moreover, marked differential treatment of incorporated industries had been induced by special
provisions such as the investment tax credit and the favorable treatment of depreciation allowances.
The investment tax credit was first enacted in 1962 and was in effect through the end of 1985,

except for two short periods. Under this provision, a variable share of expenditures in new

" investment could be credited against the corporate tax liability.  Since the share of new investment

allowed to be credited depended on the type of capital, different sectors wege dsfferently affected by
‘investment tax credit dependmg on the composition of their caplta( formation.” Under the
»Acceleratgd Cost Recovery Syst‘em of 1981, capital depreciation ,a!lowances were treated very
favorably, permitting depreciation for tax purposes whic;h exceéded the true econo;nic depreciation.

. Because the tax advantage was related to the life of the physical asset, different corporate sectors

were differenily affected depending on the maturity of their capital. As a consequence of these

provisions there has resulted marked differences in the effective tax rates within the corporate
sectors, which has generated further distortions in the intersectorial.allocation of capital.

The taxation of corporate capital has been seen as leading to the "double” taxation of income in
that corporate income is taxed both at the corporate and personal income levels (see Mclure
(1979)). In fact, corporate earnings are subjeét to corporate income tax. .After-tax earnings are
either distributed as dividends and taxed again at the personal income level, or retained by the

corporation and potentially taxed as capital gains.

The tax law consecrated a preferential treatment of retained earnings. In fact, retained -

earnings were only taxed as capital gains and therefore at a lower tax rate - 28%. Furthermore,

+ RO,
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capita! gains were (and still %re) taxed upon realization, and the tjme deferred .treatment of capital
gains further favors retained earnings. Therefore, the tax treatment of retained ean}ings dist.or’ts
the financing of investment by inducing more retained earninés against dividends.

Finally, interest payments on outstanding corpo}ate debt were deduct_ible from the corporate
tax base. Payments on other financial intermediares, such as dividendsZ are not. Therefore, the tax
treatment of interest payments distorts the financing of investment by inducing more debt financfng
against equity financing.

The Tax Reform Act of 1986 changes some important parameteis in ;he analysis of corporate
tax integration. First, the corporate tax rates diminish. = The top corporate tax rate and the rate
" that most corporations face is now 34%. Inasmuch as the low statutory rate may be passed into a
.Ic;wer effective tax rate, the wedge between corporate and non-corporate Sectors will also be
‘reduced. In-such a cas;e, there are potentially lower gains to be derived,f:om integration.

Secor)d!"y, the lower statutory’ tax }ates go hand in hand with a broader corporate tax base.

Investment tax vcredits were retroactively eliminated effective‘January 1, 1986: and depreciation
\ allowancés made far less favorable. These changes reduce the distortions in the allocation of capital
across incorporated production sectors. Therefore, under the current tax code the corporate
industries are facing more uniform effectivé corporate tax rates. However, given the broader
corporate tax base the éorporate industries may have to face higher effective corporate tax rates.
Actually, the presumption is that effective corporate tax rates will increase. Lower intersectorial
distortions go in the direction of lower efficiency gains from integration policies under the new tax
law. On the other hand, higher effective corporate tax rates will widen the gap between the
corporate and non-corporate industries and generate increased distortions. Higher effective
corporate tax rates go in the direction of lower efficiency gains from integration policies under the
new tax law.

Thirdly, capital gains no longer receive special treatment at either the household or corporate
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level. Cabital gains are now taxed as is income from any other, source. The differential tax
treatment of retained earning and dividends is thereby eliminated, except for the time deferral
aspects of taxation of capital gains upon realization. At any rate the tax preference of retained
earnings is alleviated‘. . In this margin the potential- gains from integration gnder the-new tax law

are unambiguously lower.
Finally, personal income tax rates were reduced by the Tax Reform Act of 1986. Thus the tax
replacement necessary to accomplish integration under the new tax law wfll increase and so will its
marginal d{stortionary effects.

It appears that gains from integration under the new tax regime may be lower or greater than

" under the previous tax regime. There are no a priori grounds for the results to go either way. .

Lower distortions in the allocation of capital within the corporate sectors,”together with lower

/

“distortions in terms of corporate dividend-retention decisions under the’ vnew tax law, have to be

weighted against higher effective ‘cbrpérate tax rates and the necessity of higher personal income

~

tax replacements.

Corporate Tax Integration Schemes
Several ways of dealing with the distortionary effects of tﬁe taxation of corporate income have
either been suggested or implemented in the United States as well as in other countries. (See
| Pechman (1987) pp. 179-188 and, CBO Study (1985) pp. 141-163 for detailed discussions of
different integration mechanisms.)
Several laws for various periods in the U.S. tried to alleviate the "double” taxation of dividends
and the tax preference for bond financing. In 1936-1937, a dividend-paid deduction was in effect.

The corporations were allowed to deduct dividends from the corporate tax base. This effectively

reduced the corporate income tax to a tax on retained earnings. For that reason this tax provision -

was promptly eliminated. More recently, during the planning that preceded the Tax Reform Act of

g
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1986, the U.S. Treasury Department propésed that 10% of the * dividends be deductible by
corporations. This plan encountered some opposition from the ‘corporation who claimed they would
be forced to pay higher dividends as a result. This plan was not adopted by the Tax Reform Act. A
dividend-received credit for individuals was in effect in the U.S. from 1954 t01963. Households
were allowad to déduct 4% of dividends received as a credit aéainst their income tax. Although this
method provided some relief from the ""double” taxation of dividends, it was perceived as reducing
the progressiveness of the personal income tax. When this dividend credi-t was repealed in 1964, a
dividend excluysion was introduced. A basic exclusion from the personai income tax of dividends

under $100 ($200 for joint returns) was introduced. This dividend exclusion was only eliminated

' with the Tax Reform Act of 1986 when the personal income tax base was broadened to make up for a’

rd

statutory tax reduction. : . //
R

In countries like Austria, Japan and Norway, a gplit-rate corpor a.g income tax has been

adopted. Retamed earnings are taxed at a higher rate than dividends. This method is similar in its

~

effects to a deduction for dividends paid. On the other hand, in countries like France, italy, United

s Kingdom, and West Germany an jmputation method has been followed. All or part of the personal

income tax is regarded as having been paid at the source through the corporate tax.

All of the above methods provide only a partial integration of the personal and corporate income
v takes. Full integration’.would be a way of completely eliminating all the distortions generated by
the corporate income taxation. One possibility is a full integration mechanism in the form of
partnership. Corporations would be treated like partnerships, and corporate income would be
taxed at the personal income level whether distributed or not. The partnership method raises
several difficult problems. The most important problem ‘s>tems from having to impute corporate
income to stockholders. To avoid the possibility of an individual having to liquidate assets to pay

taxes on earnings he or she did not receive, the 'co.rporate tax is kept as a withholding device.

Corporations under this full integration mechanism are treated as closely held corporation are

T S
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treated under the current tax law. Corporations impute retained earnings émong the shareholders

in order to withhold their income taxes. Shareholders, in turn, include both imputed and actual -

dividends in their tax base and would deduct the tax withheld by the firm from their tax payments.

An alternative approach of achieving full integration is to repeal the corporate income tax. All
cor-porate income would be fully taxed at the personal iricome level. 'T!ﬁs scheme poses fewer
implementation problems than the partnership method.

in this di'ssertation. two integration meth;ads are considered. The first method is a partial
integration scheme. It is - designed to partially reduce or eliminate the “double” taxation of

dividends, as well as the bias against equity financing. The second method is a full integration plan.
]

A variant of this method was in effect in the U.S. from 1936-1937, and was proposed in the

‘debate preceding the Tax Reform Act of 1986. ' S/

Partial integration promotes équhl treatment of dividends and interest payments, while

. maintaining a corporate tax: This partial integration method specifies that dividends can be fully

- deducted from the corporate income tax base. This eliminates the "double” taxation of dividends.

Also, under this paﬁial integration scheme the same treatment is given to dividends and interest
payments on debt. This eliminates the tax preference towards debt. Equal tax treatmeni of
dividends induces more equity financing and encouragés dividend outlays.

' Because dividends are now deductible, the corporate tax is levied solely on retained earning.
Therefore, this method discourages internal financing. This may be an undesirable feature when
large deﬁcits generate important financial crowding-out effects and tight fund markets.

This partial integration scheme assumes particular importance in the light of the recent Tax
Reform Act of 1986. In fact, unlike the other distortions, the issues of "double” taxation of
dividends and the tax preference towards debt were not addressed by the Tax Reform Agt. i

anything, matters were made worse by the elimination of the basic deduction for dividends received
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at the personal income level. _
i) Method 2 - Full Integration Achieved by Repealing the Corparate Income Tax

Under this full integration scheme the corporate iﬁcome tax is eliminated and individual income
t.axes are paid~on both corporate dividends and retained earnings.  According to this scheme the
distortions associated with the tax.ation of corporate éapital are complete'ly_ eliminated.

Full integration seems to‘ have some political clout and occas}onally has been éuggested. For
example, in 1‘977 full integration was advocated by a group of experts from the U.S. Treasury
Department in "Blueprints for Basic Tax Reform. Also, in early 1983 the repeal of the corporate
income tax was suggested in an offhand remark by President Reagan.

| Given the different nature of the two plans above, different efficiency effects are to be expected.
'i'he efficiency gainsv under full integration are potentially large when éompared to partial
\integration, because allithe distorti'ons are eliminated. However, the fSregone tax revenues that
‘have to befecovered through ;épiacément mechanisms are higher under full integration. The

~

- relative size of the net effect of full integration is unclear on "a priori" grounds.
42 Corporate Tax Integration under the Previous Tax Law

The previous tax ."regime has provided the first institutional setting for the analysis of
integration. In all the basic simulation experiments, static expectation are maintained. This makes

the results in this work directly comparable to the previous literature.

Effici Effect ¢ Integrati
PROPOSITION #1
The efficiency gains from such a radical measure as the elimination of the corporate income tax

are at best-very modest. The efficiency gains predicted by the DAGEM are well below previous
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estimates in the literature. ) . +

Simulation results for full integration are reported in Tables 4-5. The efficiency gains from ~

) éuch a radical measure as the elimination of the corporate income tax are at pest very modest.
L‘Jnder the best scenario, the elimination of the corporate income tax under multiplicative
replacement has long-run welfare effects which are positive but relativély low. The gains range
from* 55 to 58 billions of 1973 dollars or .158% to .165% of the present discéunted value of
oonsumptiom‘and leisure, the adjusted GNP. On the other hand, the elimination of the corporate
income tax under additive replacement has long-run welfare effects which are negative and range
from -.098% to -.112% of the present value of the adjusted GNP.

| fhe efficiency gains reported are certainly a minuscule proportion of the adjusted GNP. To put
{hings in perspective let us compare the efficiency gains to the corpoyaté tax revenues. The
‘corporate tax revenues ﬁave been gbout 2% of GNP or 1.4 % of the adjﬂz;ted GNP. Therefore, the
efficiency. gains from integratiC;n ére;at the very best about 12% of corporate tax revenues

- eliminated by ihtegration. | )

The‘efficiency gains predicted by the DAGEM are well below previous estimates in the
literature. That is to be expected since the DAGEM has been designed to provide a better account of
both the benefits of integration and the distortions integration creates. In their path- breaking
work, FKSW concentra’ie on the benefits induced by integration on inter-industry allocations of
im./estment and on the intertemporal allocation of consumption. ~ Total integration with lump-sum
replacement was found to yield dynramic gains as large as $635 billion of 1973 dollars, or about
1.4% of the present value of consumption and leisure in the U.S. economy. Dynamic gains under
multiplicative replacement are of the order of .62% of the present value of the intertemporal
adjusted GNP. '

The long-run gains- from full integration simulated with the DAGEM are about four-times

lower than eomparable results in FKSW. This difference can be attributed to two facters. First, in
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the DAGEM model investment decisions are subject to rigidities. Therefore, lower efficiency gains

are to be expected. Secondly, while both models capture intertemporal consumption and -

_lébor-leisure decisions, the endogenously recursivghnature of equilibrium in this paper better
céptures distortions induced by higher marginal income tax.rates. It should be stressed that under
Vah;e Added Tax and lump-sum replacements FKSW find efficiency gains \{vhich are about twice as
big as with multiplicative replécement. This suggeéts that we mi'ght have found Higher efficiency
gains had thesé alternative replacement schem;es been trieq. Nevertheless, the results with DAGEM
~ would still be substantially lower.

In the context of a model similar to the one in FKSW, Fullerton-Gordon (1983) focus on the
"optimality of firms' financial decisions. They report efficiency gains of .6% of the GNP from the
eiimination of the tax distortions favoring debt. However, when they elimjpafe the corporate tax
and replace ft with incréased personal income tax rates, additional disté;tions are created in the
optimal labor-leisure decisions. ' Tﬁesé distortions tend to dominate the analysis such that the
. overall effects df total integration under additive replacement ’are slightly negativé -.058% of the
_present vélue of the intertemporal adjusted GNP.

The long-run neéative effects from full integration in the DAGEM are more than four-times
greater than comparable results in Fullerton-Gordon. Given the similarity of the two models the
reasons that explain the differences in the results bétween DAGEM and FKSW also explain the
différences between DAGEM and Fullerton-Gordon. Presumably, the difference between DAGEM and
Fullerton-Gordon would have been lower had the DAGEM been modeled to capture endogenously the
debt-equity decisions. Nevertheless, the results with DAGEM would still be substantially lower.

Slemrod (1980,1983) develops a static general equilibrium model focusing on consumers'’
asset portfolio decisions. He finds static efficiency gains which are about twice as Ia.rge as those
reported by FKSW.  Despite the fact that an additional source of efficiency gains from integration

is modeled.in the form of household portfolio decisions, the results in Slemrod are overly
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optimistic. First, Slemrod's ;Txodel is static. Second, labor supp&y‘ is fixed exogénously. However,
distortions in the intertemporal leisure-labor decisions induced by the replacement_mechaniéﬁls
have been shown in FKSW and Fullerton-Gordon (1983)' to be of primordial importance (see
Proposition #3 below for confirming evidence). -. .

PROPOSITION #2

Results from integration -follow a sharply increasing :_'nterterhporal pattern: long-run averérge
benefits are much larger than short-run average benefits.

The intertemporal pattern of efficiency gains from integration is cﬂaracterized by relatively

small short-run gains followed by relatively large long-run gains.5/ Multiplicative replacement

" short-run average results are about .07%. of the discounted present value of short-run adjusted

. GNP, while in the long run welfare effects are about .165%. Therefore, a};erége long-run benefits

‘are more than twice as large as the average short-run benefits, which implies a sharply increasing
efficiency pattern. This is a pers‘is'tent‘“panern in the simulation expériments.

This intertemporal pattern is'explained in part by the existence of adjustmeﬁt costs. Since

- . capital is not perfectly mobile across sectors and it takes time for capital to adjust towards the

optimal levels, it also takes time for the investment efficiency effects to take place. The full
benefits of integration in the allocation of cépitaf in the economy will only be reaped in the long
run.

Other important factors for the intertemporal pattern of efficiency gains are the distortions
generated by the replacement mechanisms in the intertemporal labor-leisure decisions. In fact,
for both bond-financed and mixed-financed equal yield and unlike tax-financed equal yield, the
average long-run replacement is smaller than the average short-run replacement. In the two
cases the intertemporal pattern is even more marked: average long-run benefits are about three
times as large as the average short-run benefits.

PROPOSITION #3

o et
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The distortions induced by the tax replacemeht mechanisms on the inienemporal labor-leisure
decisions-are of primordial importance in term:s of the efficiency effects of integration.
| The comp’lete elimination of the corporate income tax under the best-scenario of tax financed
e;qt{al yield and multiplicative replacement would require-a permanent increase in the personal
income tax rates of around 12%. The distortions iné!uced by the téx répl,acement mechaniéms on
the intertemporal Iabor-leisufe decisions are f:f primordial importance in terms §f the efficiency
effects of integration. This idea which has previously been suggested in the literature (see
Fullerton-Gordon (1983)) is confirmed by the simulation results in this dissertation.

The efficiency benefits from integration are inversely related to the size of change in the
" personal income tax rates. With full integration, tax financed equal yield requires the lowest
iﬁcrease in personal tax rates and yieldé the highest efficiency results. In gurn,/bond financed equal
.\yield requires the largest increase'in personal tax rates and yields the lowest efficiency results.
This is a ’pérsistent pattern in tl;e' éima!ation experiments.

Also, the rélative difference in efficiency gains among the several equal yie(\d alternatives is
. directly r;alated to the differences in the tax replacement.fa‘ctor. Tax financed produces benefits
2.5% higher than mixed financed and requires a tax replacement which is 2.4% lower. In turn,
mixed financed produces benefits 1.3% higher than b_ond financed, and requires a tax replacement
which is 1.3% lower. On average, a 1% increase in the tax replacement generates a 1% decrease
in ihe efficiency benefits. This is a persistent pattern in all the simulation experiments.

PROPOSITION #4

Regardless of the equal yield strategy, the multiplicative replacement scheme yields higher
efficiency benefits than additive replacement.

in the previous literature, in particular in FKSW the additive replacement is less
distortionary than multiplicative replacement. The opposite is true in the simulations in this

dissertation.: There is nothing counterintuitive about this fact. it has to do exclusively with the
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specific data used in the DAGEM model.

It can be shown that in the DAGEM the additive replacement actually leads to an higher increase

in the marginal téx rates than the multiplicative replacemeﬁt. and therefore to higher distortions.
Under tax-financed equal yield, the lowest income cléss would be subject t? a personal income tax
rate of 11.21% under the multiplicative replacement and to a tax ‘ra.te of 12.6% under additive
replacement. In turn, the highest income group would be subjeét to a personal income tax rate‘ of
33.6% under the multiplicative replacement and to a tax rate of 32.6% under additive
replacement. Given the household income distribution and the relative size‘of each household group
in the DAGEM model, the additive replacement corresponds to an higher distortionary factor than
~ the multiplicative replacement.

' The fact that with additive replacement the efficiency effects are actua ally negatnves reinforces
the idea of the pnmordlal nmportance of the intertemporal dlstomons in the labor- lexsure
demsaons'mtroduced by the replacement mechanism. Under additive replacement, the increase on
the personal marginal tax rates is 13% higher than under. multiplicative replécement. The
_inverse. }elation between efficiency benefits and the changes in the marginal tax rates is here
dramatically illustrated.

PROPOSITION #5

Margina! financial cfowding'ou! effects induced by changes in government deficits seem to be
of second-order importance.

Tax-financed equal yield blocks additional changes in deficits and "a fortiori" blocks marginal
financial crowding out.  In turn, bond-financed and mixed-financed equal yield are in general
accompanied by marginal financial crowding-out effects. The differences among the three equal
yield schemes suggest the importance of marginal financial crowding out effects.

Full integration results show slightly lower deficits under both bond-financed and

mixed-financed equal yield, .024% and .005% respectively.  Therefore, no substantial changes in
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the path of government indebtedness are induéed_by corporate - tax integration. ‘That is not

surprising-since the corporate tax revenues foregone by integration are actually being coilected at °

. fhe personal income level. This is essentially a constant tax revenue experiment.
On the other hand, the small changes in government indebtedness are negatively associated with
| the efficiency gains. Lower deficits are expected to éener’ate favorable marginal financial crowding
out effects. "However, these'remain unnoticeable in the simulatior; results. In fact,Aefficiency gains
with tax-finam.:ed equal yield are always higher.than with bond-financed and mixed-financed equali
yield despite the fact that the-latter two generate lower government debt. This suggests the second
order importance of marginal financial crowding out vis-a-vis the additional distortions in the
'~intertemporal labor-leisure decisions.

' There is an interesting corollary to this proposition. The fact th/at brevious studies of
/\corporate tax' integrationV postulate balanced budgets, blocks not only finaﬁdal crowding out but also
marginal finéncial crowding out.~ Tﬁe ,éfficiency resufts are still biased upwards in absolute terms

. since financial crowding out is riot considered. However, ihe absence of sig;xiﬁcant marginal
K ‘crowding'-out effects suggests that the comparisons. of different scenarios in the previous studies
. may not be seriously biased.

PROPQSITION #6

The efficiency effects of partial integration are syétematically negative. This is a new second-
| bést situation.

Simulation results for partial ‘integration are reported in Tables 6-7. Partial integration
accomplished by dividend deduction from the corporate tax base, yields systematically negative
efficiency effects. The long-run negative effects are at best -.183% of present value of
consumption and leisure in the case of tax-financed equal yield with m'u!tiplicative rep.!acement.

The persistently negative effects of partial integration contrast with the positive effects of full

integration. . This is an interesting second-best property of our economy. Partially alleviating

[ —
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distortions does not necessarily yield global efﬁciéncy gains. The elimination of double taxation

does not - directly generate efficiency gains in terms of allocation of investment across sectors. On

. ihe other hand, the tax replacement factors are substantially higher than under full integration.
fherefore, Iafge efficiency distortions in the intertemporal consumption and labor-leisure
| allocations are created.

The second-best nature‘of partial integration is in contrast with previous résults in FKSW.
Comparable u;esu!ts in FKSW show long-run efficiency gains of about .32% of the intertemporal
adjusted GNP. This is substantially lower than their full integration resulis. Still, there are
efficiency gains from partial integration. Part of the difference between the results in DAGEM and

: FKSW should be attributed to fact that while both models capture intertemporal consumption and
lébor-!eisure decisions, the endogenously recursive nature of equilibrium,in' the DAGEM better

;\captures the. distortioné induced by higher marginal income tax rates.'/v’ Another reason for the
difference) between the two modél‘s ‘ma;( have to do with the different types of replacement used in

. the two works. .FKSW used ‘mcreé_sed corporate tax rates, not Apersonal tax rates, és a replacement

*mechani'sm. Therefore, the primordial distortions on tﬁe'intertemporal labor-leisure decisions
are not operating in FKSW. However, increased marginal corporate tax rates increase the wedge
between the corporate and non corporate sectors and introduces additional distortion into the
allocation of capital in the economy.

» This second-best result in this work should be interpreted with some care. The partial
integration mechanism alleviates not only the double taxation of dividends but also the distortion in
favor of debt financed investment against equity.  Partial integration should induce lower
debt-equity ratios and improved investment financing efficiency. In this sense the simulation
results with the DAGEM may be biased downwards. In fact, corporations are not allow:ed to react to
the partial integration mechanism by optimally adjusting the corporate financing rules, namely the

debt-equity ratios. This source of efficiency gains from integration is not captured by the DAGEM.

.
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Fullerton-Gordon (1983) provide unique information of how _importa.nt the effects are gf
dividend deduction under en.dogenouslcorporate‘ﬁriancial behavior. They report efficiency gains of
.6% of the GNP from the elimination of the tax distortions favoring debt. ~ Given the size of the
results reported here,_‘it. does not seem likely that maki‘ng corporate fin;\ncia! .decis'ions~ endogenous
in the DAGEM would change the qualitative nature of the results, in particular the second-best
property. - |
Tvgo final remarks are in order. First, under partial integration themﬁrst-order importance of
the distortion in the intertemporal labor-leisure decisions is confirmed. The case of tax-financed
equal yield under multiplicative replacement requires the lowest marginal chanées in personal
- income tax rates. It also shows the lowest efficiency lossés. Also, this case ié unique in that it
' _violates the intertemporal pattern discussed in Proposition 2. Long-term/losses are on average
‘higher than s.hort-term. losses. However, this case is also unique in th‘a’tfthe average keplacement.
factor is higher in the long run tha;i in‘the shor_t run. Secondly, !th_e'secondary order of marginal
financial érowding-out effects is illustrated here again.- Bond-financed and mixed-financed equal
T \yield generate slightly lower government deficits than tax-financed eé;ual yield. Despite this fact,

R * tax-financed equal yield generates the lowest losses.

istributional Effects of Inteqrati

The distributional effects of integrétion are reported in Tables 8-10. All the results are
obtained under full integration with multiplicative tax replacement.

PROPQSITION #7

Intertemporal utility gains from integration are positively correlated with wealth. In turn,
wealth gains from integration are negatively correlated with wealth .  Therefore , utility gains and

wealth gains are negatively correlated.

Intertemporal utility gains from integration are positively correlated with wealth. High
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income households benefit most from integration in terms of changes in intertemporal utility.

They witness an increase of above 12% in the present value of théir consumption and leisure. In -

turn the lowest income class suffers a utility lc;ss of ébout -6.5%. The intertemporal utility of the
middle income group remains essentially unaltered. To summarize, integration is not Pareto
imp-roving in terms of its utility effects.

Wealth gains from integration are negatively cofrelated with v;rea!th . Low income households
benefit most }rom integration in terms of cha.nges in wealth ownership. Their wealth increases
about 7%. In turn, the highest income class group shows a wealth increase below 1%. It should be
noticed that integration is Pareto improving from the standpoint of wealth accumulation.

Utimy gains and wealth gains are negatively correlated. The highest income group shows the
highest utility gains and the lowest wealth accumulation gains. Inversely, the fowest income group
‘shows the ldwest utiliiyl gains (actually a utility loss) and the highest wéalth accumulation gains.
Accordingly, in the DAGEM the liov'\?est“ income groups behaves with the highest savings elasticity

~ with respect to interest rates. The highest income group, in turn, prefers to use the additional

" . available income to finance current consumption and leisure.

Comparatively, fn FKSW utility and income effects are both U-shaped and Pareto optimal
improvements. Simulations in the DAGEM also suggests that the policy of tax integratioﬁ is
virtually Pareto optimal. Even those who experiénce recuction in current consumption and
leisure, experience simultaneously the highest increase in wealth accumulation. Therefore they
have the potential for higher gains in the future.

PROPOSITION #8

Integration induces small changes in the private capital formation. The highly incorporated
sectors gain the most with tax integration. .

integration induces small changes in the private capital formation. Sector 1 (the primary

sector essentially) shows a decrease in the capital stock. On the other hand, the other three sectors

- mp——
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which have relatively high degrees of incorporation show increased -capital ‘'stock. The elimination

of the corporate income tax ‘eliminates the wedge in price of capital for the corporate sector. -

Therefore integration induces a re-allocation of investment in the economy in favor of the

" corporate sectors. The sector with highest degree of incorporation - Sector 3 (manufacturing

sec;or essentially) gains the most with tax integration in terms of éapital_ accumulation - about a
1% increase. ‘

It should Be noted that the gains in capita;l. accumulation are relatively small when compared
with FKSW. That has to do with the modeling in the DAGEM of an investment behavior induced by
adjustment costs. Capital is not fully mobile intersectorially and it takes time for capital to adjust

to its optimal levels.

d

4.3 Corporate Tax intearation under the Current Tax Law

'
3

PROPOSITION #3

The absolute efficiency gains from integration under the Tax Reform Act of 1986 are still

lower than under the previous tax regime. However, the simulation results present the same

general characteristics as under the previous tax regime.

" The efficiency results of tax integration under th;a current tax regime, the Tax Reform Act of
1986, are reported in Tables 11-14. The absolute efficiency gains from integration under the Tax
Reform Act of 1986 are still lower than under the previous tax regime. Long-run gains from full
integration with tax-financed equal yield and multiplicative replacement are about .3% of the
present discounted value of consumption plus leisure. In turn, integration under bond-financed and
mixed-financed equal yield generates leng-run benefits which are at be'st 2%.

The intertemporal pattern of efficiency gains is even more marked under the current tax law.

In the short.run the net efficiency gains from integration are virtually zero. Only in the long run,
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the benefits became noticeable. « .

The differential in the efficiency benefits from integration under the previous and the curre'nt ’

tax regimes can be attributed to several factors. First,. the lower efficiency gains under the

current tax law go hand-in-hand with systematically higher replacement rates. The need for

-

| higher tax replacements is justified by the higher corporate tax revenues generated under the new

tax law, together with lower personal income tax revenue. Recall that one idea behind the Tax
Reform was to shift some of the tax revenues from the personal to the corporate income levels. In
turn, higher replacement rates generate higher distortions in the intertemporal labor-leisure

decisions. .A second reason for smaller benefits under the new tax law is that government optimally

" increases public deficits by about 20%. Financial crowding-out effects are therefore much higher

e
. . s
At any rate, the difference in efficiency benefits from integration’ under the previous and

. under the new tax code than under the previous tax regime.

current tax regimes provides an indication of the implicit value of the Tax Reform of 1986 in
terms of corpdrate tax integration, i.e., in terms of the elimiﬁation of distortions associated with
the corpbrate income tax.%/ Gains from integration under the new tax regime might have been
lower or greater than under the previous tax regime. Under the current law there are lower
dis;to'rtions in the allocation of capital within the ‘corporate sectors together with lower distortions
in terms of corporate dividend-retention decisicns. However, higher effective corporate tax rates
and the necessity for higher personal income tax replacements work in the opposite direction.
POSITI
The absolute distributional effects of integration under fhe Tax Reform Act of 1986 are smaller
than under the previous tax regime. However, the simulation results present the same general
characteristics as under the previous tax regime.
The distributional results of tax integration under the current tax regime, the Tax Reform Act

of 1986, are reporied in Tables 15-17. The effects of integration on the intertemporal utility

Y
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value of consumption and leisure show the same pattern as*under the previous tax law.

Intertemporal utility gains from integration are positively correlated with wealth. However, the -

,e;ffects are now smaller in absolute value. The lowest income class loses about 3.5%, while the
hi‘gh.est income class gains about 10.5%.

The effects of integration on the wealth accumdlatiori show thé'sémé pattern as under the
previous tax law. Wealth gaiﬁs from ‘iniegratiop are.negatively correlated with wealih. The effects
are again smaller in absolute value. The lowest income class shows a 4.5% increase in wealth
accumulation, while the gains for the two other income groups are negligible.

Iintegration under the new tax law induces even smaller changes in the private capital

'formétion. Still, the highly incorporated sectors gain most with tax integration. In turn. the

P

unincorporated sector witnesses a decrease in capital formation. -
. . /'
7

Y

4.4 Sensivity Analysis

e This section provides information about the sensitivity of the simulation results with respect

to changes in the corporate financing policy ruies as well as with respect to changes in the rules of
formation of expectations. The sensitivity analysig focuses on the case of tax financed full
integration with multip!ic’étive replacement,' the best integration scenario.

Effects of Changing Corporate Financing Rules

The analysis centers on Sector 2, the sector with the highest deg'ree of incorporation. Together
with integration, Sector 2's debt-equity and retention-dividend parameters are changed in the
revised case simulations. Results are reported in Table 18.

PROPOSITION #11

Simulation results are rather robust to the specification of debt-equity and dividend-retention

-
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parémeters., : ' ‘ | T
Recall that full integration eliminates the tax preference of debt against equity. ‘Accordingi;',
integration tendsv to decrease the debt-equity ratio (anci increase the equity-capital ratio).
However, the behavioral mechanisms that would dictate such an adjustment. are not modeled in the
| DAGEM. In particular, the DAGEM model does not capture bankruptqy. costs.  Simulation results
show small variations around the central equity-capital ratio of 3 Both in the short run and}in
the log run, efficiency gains from integration decrease with i.néreasss in the equity-capital ratio.
This seems a counterintuitive result. The reader is warned‘against'a behavidral interpretation of
this pattern. It is enough to say that simulation results ére robust with respect to the specification

~of débt-equity ratios.
/ Full integration eliminates the tax preference of retained earnings'against dividends.
: _ p

»‘_Accordingly, integration tends to decrease the retention-dividend ffatio (and decrease the
retention-_pr’ofit ratio). Howeve'r,- th:e behavioral mechanisms tﬁat would dictate such an
adjustment are not modeled in the DAGEM. The changes fn the simulation ye;ults induced by
.changes‘in the retention- dividend parameter are negligible. Simulation results increase slightly

as the retention-dividend decreases. It is enough to say that simulation results are very robust

with respect to the specification of retention-dividend ratios.

In the previous sections static expectations were assumed for the sake of comparability with
previous literature. However, it is crucial to try other rules of formation of expectations and see
how the simulation resuits are affected. Simulation results are reported in Table 19.

PROPOQSITION #12

The rules of formation of expectation dramatically affect the results of corporate tax

integration.  Myopic expectations are a "saddle-point” result.
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The rules of formation_ of expgctation‘ drar‘natica!ly‘ affect the results of corporate tax
integration. Wifh constant and common rates ‘of,price»v growth, the higher the expected rate of
inﬂatién the lower the gains from. integration. In fac?, benefits are typically negative even with
this best case scenario. of tax-financed equal yield with multiplicative replac,einent.' Fof the other
rules considered - adaptative expectations and extrapolative' expectations - efficiency gains are
positive and comparable with lmyopic expectations.

Myopic expectations are a "saddle-point® result. Six out of nine parameterizations of the rules
of formation of expectations yield lower results. This suggests that the results in previous sections
are plausible as "central* reference values for the effects of corporate tax integra;tion. Also, the

'p‘revibus literature, assuming myopic expectations, maSr be 'overoptimistic in t.he evaluation of the-
pstential gains from integration. ' . . ,

Al

45 Policy Implications

Theré are important policy implications to be drawn from the simulation results in this
dissertation.' The simulation resuits cast serious doubts on the desirability of repealing theA
corporate income tax in the U.S.. This works goes bevond the previous literature to suggest that
integration may not be 2 good idea. The benefits of the full integration experiments may be too
small when compared io the implementation and compliance costs of an actual policy. At any rate,
integration efficiency gains are at best very modest. Corporate tax integration is certainly not a
panacea. .

Nevertheless, if the goal of corporate tax integration is to be pursued severai aspects should be
considered. First, the choice of integration strategy is crucial for the success, if limited, of the
policy. Second, it is going to take some time for the full benefits of these policies to show up.

Political costs should be expected in the short run before the benefits became apparent. Third, low
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income groups are likely to lobby against tax ir;tegration. In fact, they will experience some
welfare loss. However, this welfare reduction is coupl_ed with an increase.in wealth accumulation.

,Qltimately, thé welfare of the lower income classes "will also increase. Also, corporate tax
ir;te_gralion may- be attacked on grounds of favoring the high income groﬁps. In reality the policy is
virtually Pareto optimal. It is not obvious who gaiﬁs mbre ultir_na.tely.. .Those who expérience
lesser gains in current consﬁmption ‘and leisure, al;:;o experience increased wealth accumulation.
Therefore they have the potential for higher gains in the future.  Fourth, simulation results
suggest that arguments in terms of the potential negative efiects of integration through bigger
government deficits may not be fundamental. Finally, price expectations play a crucial role in the

' degree of success of integration.  Efforts to develop constant prices and within some time iag

constant price expectations may guarantee a result sufficiently close to the best scenario.

\ /

‘

5. Summary and Concluding Remarks

o The ‘objective of tﬁis paper is to study empirically t;le-efﬁciency and distribution effects of
integrating corporate and personal income taxes. This work attempts to provide 'a comprehensive
account of both the economic inefficiencies eliminated by integration, and the distortions which are
théreby created. With ‘lﬁat objective, this paper develops a dynamic sequential general equilibrium
moael of the United States economy - DAGEM - with optimal intertemporal investment decisions and
optimal allocation of investment across sectors, intertemporal household consumption/leisure
decisions, and endogenous government deficits and financial crowding 6ut.

Sirnulation- results suggest first that the net welfare gains from iptegraiion are at best very
modest and frequently negative. Such a dramatic change in tax codes, such as the complete
elimination of the corpbrate tax and its replacement by increased personal income tax rates, is

simulated to yield long-run benefits which are never larger than .17% of the present value of



http:increase.in

58
future consumption and leisure. This is between foi:r-times and twelve-times lower than
comparable resullts available in the literature. Secondly, it takes time for the efficiency gains of
integ_rétion to appear. In paniculaf, the average long-run gains are more than three times as large
as the average short:run gains. This new intertemporal pattern of efﬁciency” effects is due to the
existence of costs of adjustment, and reflects an adjustment lag in the interindustry investment
decisions. Thirdly, partial ihtegraticn, achieved by excluding dividends from the corporate tax
base, systematically generates negative effects.” This is a new second-best effect suggesting that
less than complete integration may have perverse efficiency effects. Fourthly, unlike results in
previous studies, integration is shown not to be a Pareto improvement action. In te}ms of the value
".of current consumption and leisure, the lowest inccﬁne groups are worse‘off. after the policy.
ihplementation. However, all income classes show an .increase in wgaltﬁ accumulation and,
f\therefore. ths;= potential ‘is there for welfare gains at some point in the"’f:.uture. -Fifthly, under the‘

Tax Reform Act of 1986, the effects of integration show the same patterns and characteristics as

under the old tax regime. However, under the new tax law the efficiency gains of integration are

- .much lower. This suggests that the change in tax regimes in itself improved efficiency. In

particular, the efficiency gains from both the new tax treatment of capital gains and depreciation'
allowances and the elimination of the investment tax credit:s. dominate the additional distortions
generated by an increase in the effective corporate income tax rates. .

On a different vein, tﬁe results of the simulation experiments confirm the crucial importance
of the marginal distortions in the labor-leisure decisions induced by the tax replacement
mechanisms: the higher the marginal increasés in the personal income fax rates the lower the
efficiency gains from integraticn. In addition, the importance of marginal financial crowding out is
confirmed: higher government deficits are associated with lower integration benefits. Also, the
importance of expectations is illustrated: different rules of formation of expectations and even -

different parametrization of the same rule lead to clear changes in the effects of the policies
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considered. Finally, the simulation results are'very robust to -different specifications of the

debt-equity and dividend-retention parameters as was expected given the essentially deterministic ™

.c;,ontext of the model.

Despite the contributions brought forth by the previous literature and this paper to the
understanding of the effects of corporate tax integraiion. there is still an area that remains to be
comprehensively studied: thé changes on optimal ﬁﬁancial decisions induced by tag integration. In
the DAGEM, real private investment is financed by retained earnings and issuance of new debt and
equity according to exogenously defined corporate financing and dividend-retention rules.
Government finances deficits by issuing bonds. Household asset portfolio decisions merely
" accommodate to the composition of demand for funds - private assets and public bonds.
~' The integration of the corporate and personal income taxes should begxp/ected to change the
~\optimal Ahousehcld portfolio decis.ions. in- fact, the different rates 0'1; return of the different
financial aséets change with inie‘g}atign. By not letting the houséholds optimally adjust their
- portfolio to the hew market conditions after integration, a sourc,;e of efficiency is no\t accounted for.
‘Thereforel'. the results in this work may be biased downwards.

Slemrod (1980) models optimal household portfolio decisions in a static environement ‘and
obtains benefits from integration which are twice as large as those reported in FKSW. Part of the
difference has been attributed to the fact that Slemrod's model is static and labor supply is
exégenous. However, let us assume for a moment that the difference in efficiency between
Slemrod's results and FKSW's resulis could be attributed entirely to the optimality of household
portfolio allocation. (Notice that this is highly unlikely since it was already stressed that the
distortions in the intertemporal labor-leisure decisions represent a major efficiency cost of
integration.) Let us aiso assume that the results of DAGEM with optimal portfolio. dec.:isions would
also be twice as large vis-a-vis the current formuiation. The main idea in this paper that the

benefits of integration are at the very best modest would stiil hold true.

o7 T
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The integration of the corporate and personal income iaxes should be expected to affect the
optimal corporaté financial rules anvd dividend-retention policies. With integration, the tax
preference towards bonds against‘ equity disappears or is alleviated. Therefore, the debt-equity
ratios in the differen£ gorporate sectors would tend to decrease after integration.- Also, with
integration the tax preference towards retained earnings against dividends disappears. Therefore,
the dividend-retention ratios in the different corporate sectors would tend to increase after
- integration. However, in the event that integration induces higher §overnment deficits, the
corporations_ may want to react by using internal funds more intensively. In this case, the net

effect of integration on the dividend-retention ratios would be ambiguous. At any rate, by not

“letting the corporations adjust their debt-equity ratios and dividend- retention policies to the new .

market conditions after integration, some efficiency effects of integration are not accounted for.

7

Therefore, the results in this work may be biased downwards. In fact, it Wés already suggested that

the second-best nature of the part'ial Entegratiqn results may be essentially due to the-lack of
optimal corporate financial rules and dividend policies. While the adverse conditions for equity

JIssuance and dividend payout disappear or are attenuated when dividends are exempted from the

corporate income tax base, the model assumes that financial rules and retention policies do not |

change.

" Fullerton-Gordon (1983) and Galper-Lucke-Toder (1986) optimally model the debt-equity
rules by trading off the tax preference of debt against the potential bankrupicy costs of equity
financing. Predictably, integration is simulated to generate substantial changes in the optimal
debt-equity rules. However, the changes inducéd on the overall efficiency results by changes in the
optimal debt-equity rules are not discussed by either Fullerton-Gordon cr Galper-Lucke-Toder.

That may in fact suggest that changes in overall efficiency results are not substantial.

Furthermore, the effects of optimal changes in the dividend payout rates weren't ever discussed in -

the previous literature either.

sremr 2
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Modeling uncertainty m & non-trivial way (recall that-in the DAGéM uncertainty is
"eliminated” by using point expectations) seems to be the only promising approach to 'meaningfﬁl
treatment of bothroptimal corporate financial decisions and .optimal household portfolio decisions.
In a stochastic context, optimal portfolio decisions may be addressed within a capital-asset-
pricing-model framework (see Merton (1973) for seminal work a.long these lines). Also,
corporate financial rules mavy be addressed by trading off in‘ a stochastic environement tﬁe
preference of debt against the potential bankruptcy costs éf‘ equity financing.  Despite the
advantages of the stochastic anzlysis, general équi!ibrium modelihg and implementation in a

stochastic setting is a very complex enterprise which is outside the scope of this paper.

< oy e 78
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1/
" See Pereira (1988) for a full documentation of the: DAGEM model.
2/ @ | . .
The intertemporal optimization problems are solved using Pontryagrin's Maximum Principle. to
yield optimal net demand functions. |

3/

-

These assumptions are sufficient for existence and uniqueness of optimal intertemporal output
_ plans even with constant returns to scale technologies. See Pereira (1987) on this issue.

4/

>
e

N The base case with the DAGEM essentially reproduces the main relatior}sﬁips in the U.S. economy.
- In particuiar, household behavior implies an average savings e!astic%ty with respect to interest
rate of .20. This is well within the range of values in use in the literature .(see BFSW for
example). On the other hand, household behavior implies aﬁ_average labor supply elasticity with
~ respect ‘to wage rate of 1.11. This value is at the upper bounds of the set of acceptab!é values (éee
Lucas-Rapping (1970)).

5/

Recall that the model is run fcr a period of twenty years in a decision time-horizon of one
hundred years. In this section short-run refers to the first 10 years, long-run to the whole
twenly years.

6/

The implementation of a stilized version of the Tax Reform Act of 1986 in the context of the
DAGEM model is simulated to yield general efficiency gains over the previous tax regime of as much

as 2.5% of the present discounted value of future consumption plus leisure.
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APPENDIX |
DAGEM - NOTATION
1. General Notation
Time

current time
. terminal time
future time

Agents

consumers

producers of consumption goods
producers of physical capital
government

C it

consumption of good j by i
labor supplied by i
leisure of i .
total available time of i ’
consumptiongoodj . - !

- value added by j
total investment cost by j-
adjustment costs
use of input f by j
capital stock in sector j
investment by industry j
total demand for investment by j
labor used by industry j
investment good
useofgoodjbyg
capital stock demanded by g
investment by g

- labor demanded by ¢

i ial Fl S
wealth of i
savings of i
j-th industry bonds owned by i
j-th industry equity owned by i
dividends from j received by i

;

-

z

T (finite)
2st<T

‘ group i=1,...,.C

_industry j=1,....J
industry j=I
g .

Yijt
L'!’ i
Hit

i
Yit
VAjt .
TCjt
C;()

Yift

s
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government bonds owned by i , ) Bigt
i's share of the market portfolio . Sit
share of debt in i's portfolio - L1z
share of equity j in i's portfolio . ejt
j-th's net cash flow NCth
j-th's gross/quasi profits ) ) ni!
j-th industry bonds . Bt
j-th industry capital equity ~E jt
sector j liabilities . Fth
dividends distributed by Div jt
retained earnings by j o RE;y
new funds demanded by j . F it .
government bonds Bgt
government liabilities LG
new funds demanded by g th
labor tax revenue LT,
corporate tax ‘ Ch -~
Y investment tax credit TGy
income tax , : 1Ty
sales tax S ~ 8T,
total taxes , - TT; .
transfers ’ Try
Brices ]
consumption good j Pjt
vector of consumption goods S Pt
physical investment Pit
labor : PLL
interest rate £
price of equity j PiEt

Optimal demands are referred to by superscript D. Optimal supplies are referred to by
superscript S. Predetermined stock variables at z are denoted by a superscript * and do not have
time subscript. Future expected prices are referred to by superscript e.

2. Structural Parameters
Preference and Technology Parameters
group i's discount rate 9 )

Cobb-Douglas j-th share ajj




Cobb-Douglas labor share

Leontiff parameters

Cobb-Douglas labor share

Cobb-Douglas capital share

adjustment costs parameter

j-th's capital depreciation rate

dividend/retention parameter

new debt/equity paramenter

government discount rate

Cobb-Douglas labor share

Cobb-Douglas capital share

Cobb-Douglas j-th good share

g's capital depreciation rate
JTax Parameters

income tax rate

income tax rate intercept

capital gains tax

transfers received by i

sales tax rate o

labor tax rate

j's corporate tax rate

j's investment tax credit

i's depreciation allowances

j's depreciation for tax purposes
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: E .!.! - - Q [-I -
-Consumption Goods Markets: for j=1,...J:

(A1) Ey P %) +yP P %) +y P jgi(pyip i¥g) +
o3 D (prip”¥q)=ySi(prep 1¥:)
1<t<JY PP ¥ =Y T jt(PHP t3¥]
(A.2) ySj=K {[(1+T P il ajlpy- Te(ajp e 1131 (35 1)
(A3)  y0ip=ayK {I(1+T PP l/ajlpy- Zelajp et 3 (3 1)
(A4)  yOp=ayK {[(1+T Py ilaylpyr Eraypp Y (BT
(A5)  yP gi=lagj(1+r)Viagp;il
(A.6) yDi]t=a”{1+(1-Tn)[(1-Zle“)rﬁZJeJt(Dlvjt/p]Et_1En)]}/{q|t(1\+Tn)pjt}
-Labor Market: '
(A7) LD Py ¥ +LP y(pyp ¥ +LP gy (Pyip ¥g) =ZiL S (Prip (¥
j= PP 07 PP %) gt\PtiP t¥g)=2iL"it\PtiP t:¥j
(A8) LDk {1+ TP lalpp Se(ajp el /(B 1)
(A9 LD =K L1+ T pl/alp - Selaypelt V(1T
(A10) LP gy=lag (1+rllagy(1+T g pPL4]
(A1) L'-LS;=
-lnvestment Good Market:

(A.12) ZHTD i (pyip 1% +1T0 (o ip ¥ +10 g4 (pyip ¥ g) =18 ppip %))

.
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(A13) ITDjt=IDjt+.5t;j(|Djt)2
(A-14) 1D =1170j{(1+ry, 1) T Qjpp1-(1-1ITC P}
(A.15) 1TD=1P4+.5b,(1P
(A-16) 12 4=[1/0]{(1 471, 1)1y (1-1TC P}
(A.17) ngt=agk/{qgt[pn-(1+rt'+1)'1(1-Qgt+1)p“ﬂ,]ﬁ+ag)(1+rt)’1}-(;|-Ggi)K't
(A18) 1S (=K ({I(1+T PP /ailpy- Etagprl @D - T
(A19) ZiFD(ppip %) +FP (pyip %) +FD gy(pyp 1i¥g) =ZiF S y(pyp 1:¥))
(A.20) an=bn+(1-Tn)[puLSi}[u-zje“)r,+zjej,(oivjt/pjslm’sgt)1w'i1+
""T’it*“‘CGTit)zj[bjEt"ijtJ].Eit'zj“"’Tj't)pityoijt’
(A.21) FDjt=(1-|cht)p“|Dj+(1«Tcn)rtsjﬁu-CGTj;)[ijt-piEt_11Ejt:REjt-0'jtK"
(A.22) FDH=(1"ﬁTC!t)pltlDl*'“‘Tclt)'tBIt”“'CGTjt)tijt‘ijt-*lIEjt‘REIt"goltK"I
" (A23) FDoarl G e Trpe Zipiy gt (14T op Lt P ge#Pit gy T
2.- Transitions
-Capital Stock
(A.24) Kjpp1=1Pj+ (1-0,9 K
(A.25) K1, =101+ (1-01) K"
(A.26) KDy, =D g+ (1-0 K’
Lizbilities:

(A28) BSjy, =B j+(1-0gFP}y

j

R

2 R _——s



*

(A.29) p|gt Esjm‘—' PlEt-1E.i+gEi'tFDit
(A30) FLSj,1=B )1, 1+PjEtE j1uq
(A.31) BS|t+1'=B'|+(1'®EIt)FD“
© (A32) PIEtES|1a1= PIEL1E +@EFP
IEtE® 1t+1= PIE:-1E 1+@EnF 1t
(A.33) FLS“.,.1=let+1“‘plEtESlt+1
(A34) LGPy 1=(1+rpLG +TrpsTppypy P opps (14T gLop LD g Pyt P g TT
t+1=(1+1L tr2jPity “gjt* U+ TgLPLL-gt*Pit gt Tt
-Jotal Wealth and Composition:
(A38) WOy, 1= Wb (1-TiIPLeL e [(1-Zjop0res Z e DivePiEr-1 E IW il
. 'I/
S +Trit+(1~’CGTit)Zj[ijt-PjEt-1lEijt‘zj“+Tjt)pjty0jit‘/!
(A.36) Wity 1=ZBijt+1+Bigte1+ZPjEEijt+1
(A37) ZiBijt+1=Sit+1ZBjt+1
(A.38) Bigt+1=Sit+1Bigtt+1
(A-39) PiEtEijt+1=Sit+1PjELEjtq for all
(A.40) s, q=Wit, 1/ZWiteq
3. Specification of the Shadow Prices
(A.41) qit=2tssg(1+3i)‘(s‘z)/
(Wt Z4cocTibjg+ Trig+(1-Tig)pL sk 1+ (1-CGTig) ilPjEs-PjESs- 1] Eijs)/

/[HtShSS“ +(1 -Tih)[“ -Ejejh)rh+21ejh(0ivjhlpjEh_1 Ejh)]]]}}

(Ad42)  Qjtp1=Z14 1425<TIM4 1<h<s-1A}RIC]s

f
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(A43)  Ajp=(1-@jp)(1+rp, 1)1

(Ad4)  Cig=(1-Tgo)Pjs-Ze(ajips)1(1-2){(1 *TLS)’pLs/aj[pjs‘xf(ajfpfs)]

(A.45) qgt={({-?kg)(1+1/(1+3g>T“+2t+1sssT-1(1+ag)'§'

. -[akgAp;T.'H('l +3g)T't][(1 ’rl"[')/[(‘l+f'|')p|'r.,1k-(1 -Qi7T)P TV

HLG #pyK g (1-Bg )/ (141 + X< TUTr-TT ) Mygpgs (1+7n)l

Inter-Agent Transfers

-REjt, lf_)ivjt are given bg;

(A46) RE ;=@ 7jy(1-TojpIPj-S(ajprlyS - (1+TLpLL Do

(A.47) Divjt-—(?-ant)ﬁ-cht){fpjt'zf(ajfpft)h'sj;'(1+T|_t)PL},L’Bjt;

-TTy, Try are given by I |

(A.43$ TTi= LTHCT#+ST+T+CGTTC,.

(A.4;a) L'r,=(ij,_;p,_tt.Dj,)+Tgl_tp,_t|_Dgt

(A.50) CTt=ZJTcjt[(pjrzfafjtpft)Ysjr(1+TLt)PuLDjrftBjtl+
+Tonl(Pr-Zrap ) S (1+TLPLLD jerB ]

(A.51) !TCt=EITCjtp“[IDjt+Cj(|Djt)]+ITCnpn[IDn+C|(lD|t)]

(A.52) STt.-.z;[ijjtpjtyDij,]

(A.53)‘ ITy=2i{bip+ TilpLL D+ [(1-Zje e+ Zje( Divj/pjEr-1 Ej) 1Witl)

(A.54) CGT=%CGT(pigr-PiEt-1) Eijt+ ZiC G TjuPjErPiEt- 1 Ejt-

(A.55) Tri=%,Tr;;.
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-Aggregate Short-Run Indicators:

(A1) ASREVy=Z{expl(F-FPi)/Ticg (148 (S V-1}SRCFE;,

(A2) ASRCV=X{1-exp[Fli-FPy)/TicscT(1+3) (SVIISRCFT,
-Aggregate Long-Run Indicators:

0 (A3)  ALREV=Zicgrlllyy qgngs(1+Pp)ASREV,

(A.4) ALRGVF):,SSsT[HmShs;(mfh)]Asncys

(A5)  SRCFiy(ppmp°®1y1rt4q cesPCT I iF )=
=exp{{Fip Zygger(14+3)) (0.
.[zjlaijl.n[aij/u +Tig)Pjsl+(1-ZaLnl(1-Sja)/(1-Tig)py g1+

(143 (VT g epcs 1+ IMIZ1gs < (14378711
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TABLE 1 ,
CLASSIFICATION OF INDUSTRIES AND CONSUMER GROUPS IN THE DAGEM

CONSUMER GROUPS
(Households classified by $Thousands of 1973 gross income)

Group # 1 0-6
Group # 2 ’ 6-15 .
e
Group # 3 15+ /.
INDUSTRIES
Sector # 1 _ ‘Agriculture, Mining, Energy
Sector # 2 Food, Textiles, Paper, Chemicals, Lumber, Metals
Sector # 3 Trade, Finance, Real Estate, Services
Sector # 4 Capital: Construction, Transportation, Machinery




BASE CASE PARAMETER VAL

TABLE 2

UES AND STOCKS FOR EACH INDUSTRY

SECTOR 1 SECTOR 2' SECTOR 3 SECTOR 4
Agriculture Manufacturing Services Capital
General Parameters
Cobb-Douglas Labor Share 0.4 0.8 0.7 0.5
Adjustment Cost Parameter 0.035 0.02 0.025 0.016
Depreciation Rate 0.099 0.07 0.067 0.085
Equity/Capital 0.84 0.78 0.35 0.81
Retention/Earnings 0.63 0.3 0.28 0.25
> ’/ y
Tax Parameters /
Old Tax Law '
Corporate Tax " 0.01 0.46 . 0.3 0.45
Investment Tax Credit 0.038 0.04 0.013 0.039
Depreciation Rate (Tax) 0.203 0.13 0.124 0.128
. Labor Tax 0.09 0.09 '0.09 0.09
Sales Tax 0.024 0.02 0.01 0
Tax Parameters
Current Tax Law
Corporate Tax 0.01 0.3 0.2 0.3
Investment Tax Credit - - - -
Depreciation Rate (Tax) 0.15 0.9 0.8 0.9
Labor Tax 0.09 0.09 0.09 0.09
Sales Tax 0.024 0.02 0.01 0
Stock Values
Capital 795 946 2509 110




' TABLE 3- :
BASE CASE PARAMETER AND STOCKS FOR HOUSEHOLDS AND GOVERNMENT

LOW INCOME | MED INCOME HJGH INCOME| GOVERNMENT
General Parameters - :
CD Share of Labor/Leisure 0.201 0.371 0.65 0.4'32
CD Share-Sector 1 0.011 0.008 0.008 0.004
" CD Share-Sector 2 0.22¢ 0.203 0.19 0.169
- CD Share-Sector 3 0.562 0.418 0.452 0.062
Discount Rate 0.05 0.05 0.05 0.05
Population Distribution: 0.38 0.41 0.21 - -
, Wealth Shares 0.06 0.25 0.69. -
Dep.Rate of Governt Capital - - 0.06
Tax Parameters )
Old. Tax Law
Persoﬁal Income Tax 0.1 0.2 0.3
Capital Gains Tax 0.05 0.05 0.05 -
Tax Parameters
Current Tax Law
Personal income Tax 0.08 0.15 0.25 -
Stock Values
Government Capital Stock - - - 2670
Public Debt - - - 500

)




. - TABLE 4
EFFICIENCY EFFECTS OF FULL INTEGRATION UNDER THE OLD TAX LAW

EQUIVALENT VARIATIONS

TAX REPLACEMENT FACTOR

FULL INTEGRATION short run long run short run long run
(billions of 1973 dollars)
bond financing
multiplicative replacement 10.195 55.475 1125 °~ 1.121
additive replacement -34.545 -39.060 g28 027
tax financing
multiplicative replacement 12.650 57.675 1117 1421
additive replacement -28.010 -34.585 .025 .026
mixed financing
multiplicative replacement 11.111 56.345 1122 1121
additive replacement -32.210 -37.100

.027 0.026

NB - Base Case Adjusted GNP is 34991.575

billion_ 1973 dollars




TABLE 5

FURTHER EFFECTS OF FULL INTEGRATION UNDER THE OLD 'I;AX LAW

GNP DEFICITS
FULL INTEGRATION : :
' ‘Revised case/Base case Revised case/Base case
. bond financing :
multiplicative replacement 0.99881 0799976
additive replacement 0.99893 7 0.99936
tax ﬁnancingv
multiplicative replacement 0.99876 1.0 by definition
additive replacement - 0.99887 1.0 by definition
mixed financing
multiplicative replacement 0.99879 0.99995
additive replacement 0.99891 - 0.99569

ey




TABLE 6 : .
EFFICIENCY EFFECTS OF PARTIAL INTEGRATION UNDER THE OLD TAX LAW

EQUIVALENT VARIATIONS |TAX REPLACEMENT FACTOR
PARTIAL INTEGRATION short-run long-run short-run ‘long-run

(billions of 1973 dollars)

bond financing

- multiplicative replacement -39.445 -70.480 1246 1.230
" additive replacement -124.025 -244.875 052 .049

\

tax financing .

multiplicative replacement -31.825 - -63.895 1.214 1.217

additive replacement -104.390 -223.33 .045 .046

mixed financing

multiplicative replacement -36.605 -66.795 1.233 1.224

additive replacement -167.640 -236.105 .049 .048

NB - Base Case Adjusted GNP is 34991.575 billion 1973 dollars




TABLE 7

FURTHER EFFECTS OF PARTIAL INTEGRATION UNDER THE CLD TAX LAW

°

: GNP DEFICITS
"PARTIAL INTEGRATION
Revised case/Base case - Revised case/Base case
bond financing
multiplicative replacement 0.99927 /Of99579
. . 7
additive replacement 0.99941 0.99559
tax financing.
multiplicative replacement 0.99912 1.0 by definition
additive replacement 0.99926 1.0 by definition
mixed financing
multiplicative replacement 0.99922 0.9976
additive replacement 0.99935 0.99745




TABLE 8 ’ .
INTERTEMPORAL UTILITY CHANGES UNDER THE OL

Revised case/Base case

D TAX LAW

FULL INTEGRATION
with
_multiplicative replac.

LOW INCOME GROUP

MEDIUM INCOME GROUP

HIGH INCOME GROUP

/

0.92894

bond financing 1.00966 1.1126
tax financing 0.94057 1.00991 1.11227
mixed financing 0.93782 1.00982 1.11209

e o R e s au g e E

oy

A —.

R——




TABLE 9
WEALTH ACCUMULATION CHANGES UNDER THE OLD TAX LAW

Revised case/Base case

FULL INTEGRATION

with LOWINCOMEGROUP | MEDIUM INCOME GROUP|  HIGH INCOME GROUP
muyltiplicative replac. :
bond financing 1.07159 1.01291 1.00877
tax financing 1.07077 1.01282 1.00874
mixed financing 1.07094 1.01288 1.00879




TABLE 10

GHANGES IN CAPITAL ACCUMULATION UNDER THE OLD TAX LAW

Revised Case/Base Case

FULL INTEGRATION ' .
with SECTOR 1 SECTOR 2 SECTOR.3 SECTOR 4

multiplicative Agriculture | Manufacturing Services Capital
replacement

Bond financing 0.99998 1.00949 1.00145 . 1.00034
tax financing 0.99998 1.00951 1.00146 1.00034
0.99998 1.00951 1.00146 1.00034

mixed financing

P .



TABLE 11 :
EFFICIENCY EFFECTS OF FULL INTEGRATION UNDER THE CURRENT TAX LAW

EQUIVALENT VARIATIONS |TAX F.IEPLACEMENT FACTOR
FULL INTEGRATION | short-run long-run * short-run Jong-run

(billions of 1973 dollars) -

bond financing

. multiplicative replacement -1.245 25.470 1.230 - 1.218

e

additive replacement -55.060 -84.800 029 .028

tax financing

multiplicative replacement -285 23.505 1.226 1.225

additive replacement -49.905 - -84.730 .028 - .028

mixed financing

multiplicative replacement -.975 25.055 1.229 1.221

additive replacement -53.730 -84.405 .029 0.027

NB - Base Case Adjusted GNP is 34146.579 billion 1973 dollars




. TABLE 12
FURTHER EFFECTS OF FULL INTEGRATION UNDER THE CURRENT TAX LAW

GNP - " DEFICITS
" FULL INTEGRATION .
. Revised case/Base case Revised case/Base case
bond financing
multiplicative replacement " 0.99872 100113
' additive replacement 0.99896 /" 1.00032
tax financing
multiplicative replacement 0.99874 1.0 by definition
additive replacement 0.99895 1.0 by definition
mixed financing
multiplicative replacement 0.99873 1.00091
additive replacement 0.99895 1.0003

o ot v



TABLE 13 .
EFFICIENCY EFFECTS OF PARTIAL INTEGRATION UNDER THE CURRENT TAX LAW

EQUIVALENT VARIATIONS |TAX REPLACEMENT FACTOR
PARTIAL INTEGRATION short-run long-run short-run long-run

(billions of 1973 dollars)

bond financing

-multiplicative replacement -32.345 -64.570 1.289. - 1.272

\

additive replacement -98.065 -196.915 035 .034

tax financing

multiplicative replacement -30.540 -60.900 1.283 1.279

additive replacement -90.795 1-197.250 -~ .035 .035

mixed financing

multiplicative replacement -31.850 -64.620 1.287 1.273

additive replacement -99.635 -198.030 .036 .034

NB - Base Case Adjusted GNP is 34146.579 billion 1973 dollars
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TABLE 14

FURTHER EFFECTS OF PARTIAL INTEGRATION UNDER THE CURRENT TAX LAW

DEFICITS

_ GNP
PARTIAL INTEGRATION : . ,
Revised case/Base case _ Revised case/Base case
- bond financing
multiplicative replacement 0.99864 ,1.00101
additive replacement 0.99891 /' 1.00001
tax financing
multiplicative replacement 0.99865 1.0 by definition
additive replacement 6.99889 1.0 by definition
mixed financing
multiplicative replacement 0.99863 1.00081
additive replacement. 0.99891 1.00015




INTERTEMPORAL UTILITY CH

TABLE 15 ,
ANGES UNDER THE CURRENT TAX LAW

Revised case/Base case

FULL INTEGRATION

, with LOW INCOME GROUP | MEDIUM INCOME GROUP|  HIGHINCOME GROUP
multiplicative replac. ‘ * . e
A ) ,,'/
‘bond financing 0.96554 1.00575 1.10798
tax financing 0.96643 1.00541 1.10439
mixed financing 1 0.96535 1.00553 1.1051

g
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TABLE 16
WEALTH ACCUMULATION CHANGES UNDER THE CURRENT TAX LAW

Revised case/Base case
‘FULL INTEGRATION v B
with LOW INCOME GROUP | MEDIUM INCOME GROUP|  HJGH INCOME GROUP
muitiplicative replac. .
 bond financing 1.04567 1.00701 0.99967
tax financing 1.04521 1.00739 1.00035
mixed financing 1.04524 1.00731 1.00118




TABLE 17

GHANGES IN CAPITAL ACCUMULATION UNDER THE CURRENT TAX LAW

Revised Case/Base Case
FULL INTEGRATION

with SECTOR 1 SECTOR 2 SECTOR 3 | SECTOR 4

multiplicative Agriculture Manufacturing Services Capital
replacement yé

Bond financing O.>99§98 1.00626 1.00095 1.06036
tax financing 0.99998 1.00628 1.00095 1.00037
mixed financing 0.99998 1.00628 1.00096 1.00037
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TABLE 18

SENSITIVITY RESULTS WITH RESPECT TO CORPORATE FINANCING RULES

EQUIVALENT VARIATIONS

12.650 57.666

FULL INTEGRATION NET CASH FLOW GNP
old tax law short-run long-run | .
tax financed/mult. rep. Revised case/Base case
(billions of 1973 dollars) - :
EQUITY/CAPITAL
(sector 2)
0.2 14371  62.363 987 1.
A} /
- 0.25 13.508 - 60.036 986 1.
0.3 12.650 57.675 986 - 1.
0.35 11.792 55.313 .985 1.
RETAINED EARN/TOTAL
(sector 2)
0.73 12.650 57.682 98601 1.
0.78 12.650 57.675. 98600 1.
0.83

.98599 1.




SENSITIVITY RESULTS WITH RES

TABLE 19

PECT TO EXPECTATION FORMATION RULES

FULL INTEGRATION

EQUIVALENT VARIJATIONS

TAX REPLACEMENT FACTOR

old tax law short-run .long-run - short-run long-run
tax - finance/mult. rep. -
. (billions of '1973 dollars)
EXPECTATIQN RULES T
myopic expectations . '
0. A1. 0. 12.650 57.675 1.125 1.121
a;daptative expectations - -
\ 0. .95 .05 | ' 15.605 61.150 1,1"14 1.120
0. .90 .10 17.490 64.720 1.112 1.120
0. .80 .20  20.285 69.830 1100 1.192
éxtrapolative expectations
0. 1.01 -.01 12.080 57.015 1.118 1.122
0. 1.63 '-.OA3', 11.129 55.965 | 1.120 1.123
- 0. 1.05 -.05 5.970 51455 1.124 1.125
constant rate of growth
0. 1.01 0. -1.155 29.515 1.128 1132
0. 1.03 O. -29.894 -26.060 1.145 1.145
0. 1.05 O. -63.285 -87.195 ;.157 .1.161
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