


ISSN 0732 507X
 

Occasional Paper No. 136
 

A General Equilibrium Analysis of the
 
1q86 Tax Reform Act on State and
 

Local Governments: A Case
 
Shudy of Missouri
 

Richard McHugh and L. Kenneth Hubbell
 

Metropolitan Studies Program
 
The Maxwell Schol of Citizenship and Public Affairs
 

Sy raciise University
 
Syracuse, New York 13244-1090
 

May 1990
 

$5.00
 



SYRACUSE UNIVERSITY - SPRING 1990
 

Melvin A. Eggers Chancellor 

THE MAXWELL SCHOOL 

John Palmer Dean 

THE METROPOLITAN STUDIES PROGRAM 

David Greytak Economics Director 
Michael Wasylenko Economics Associate Director
 
Larry Schroeder Public Administration/Economics Director DFM Project
 

SENIOR RESEARCH ASSOCIATES 

Nal'cv beliamin Economics 
Guthrie !irkhea~d Public Adnini;tration 
Stliart Bi vetsch w.ider Public Adminitsration 

everly Bunch P iiblic Adnrainizration 
jesse l1turkhead Eco;,omicsilPtlic Adnmin. 
Jam-S Fullait IEc0nm10ics 
Ali Galavdh Public .\imin.:tration 
Voernon Gr:,,ne Publi Adin istratiom 
Kenneth Hiiibbell Public Admini!:tration /Fcon. 
William G. -hA., Eronot nics 
Bernard Ji nxp, !,,. Pu;lk A d,, !;trtiun 

Mary Lovely 
Jerry Miner 
fan Ondrich 
John Palmer 
Bruce Riddle 
Seymour Sacks 
John Schnell 
Thomas Selden 

Economics 
Economics 
Economics 

Public Administration/Econ. 
Academic Computing Specialist 

Economics 
Economics 
Economics 

Jeffrey Straussman Public Administration
 
John Yinger Public Administration/Econ.
 

GRADUATE RESEARCH ASSOCIATES AND ASSISTANTS
 

Robert Carroll Economics 
Patricia ('oc,1man Social Science 
Mary Dilv Economics 
lames Dearlorn Pullic Administration 
Dan Corlach Pubilic Admiistration 
Lauria Grant Econmlics 
Nig' I 'rant Ecolomincs 
Robert Coci I! Economics 
Maurice Harris Public Administration 
Amy Hamburg Public Adn'inistratioi 
jocelyn Johnsion Public Administration 
Karl Knapp Public Administration 

Jing Li 
Susan MacPhee 
Ashley Probart 
Jinghu Oh 
Maria Rendon 
Taryn Rounds 
John Ruggiero 
Gyan Sinha 
Schoyler Tilly 
Kurt Thurmaier 
Laura Wheeler 
Sung-Kull Yoo 

STAFF 

Margaret A\stin Adninistrative ,ssistant Laura Sedehreyer 
Martha Btomnv Word lroces, sng Specialist Henry Emmans 
Esther Gray Adminill ;itive Secretary 

Economics 
Public Administration 
Public Administration 

Economics 
Public Administration 
Public Administration 

Economics 
Economics 
Economics 

Public Administration 
Economics 
Economics 

Secretary
 
Librarian 



Foreword 

In this paper. Richard Mlcl-Iugh and L. Kenneth Hubbell develop a computable general 
equilibrium niodel designed to smtdiate the implications of federal tax reform for state and local 
tax revenule in ,i,,s,,ri. Wilie h analysis is necessarily simplified due to a lack of specific 

,ie. lhe cu:np icated and and ways that taxmodel Il~Itratcs both direct indirect federal 
-efoni can alteCL.t state revenues. The model finds tile 1986 federal tax reform results in 
surprisingly large incrtase., i!s,t;ite peisonal iu(ld corporate income tax revenues in Missouri. 
While it is easy io ,veremphasize the significance of the large revenue increases that the model 
produccs, as evidt;nced hy tie curieni revenue problems that face New York State, the paper 
rionetheless illu.,rates the model building that is necessary to simulate the implications of federal 
tax reformn on stat and local gvernmin11ts. If fulrther federal tax reform proposals, such as 
corporate ud perminal incme ia.x inte ration and more reduction in personal income tax rates 
along with si..,nificant tio: -c ,xpaiision. take hold, states and localities will find general 
eouilibrium anal,,ses useltnl olic,,y tI!s. 

rw:., while ofThe pa,'.P conjl lett-d Kenneth Hubbell, Professor Economics at the 
University of Ndiisoii-Kansa ('v,,. served as Visitingz Professor of Public Administration and 
Senior Reseirch .\ssociate of Ole N'l ,ropol itan Studies Program at The Maxwell School of 
Syracuse Univecrsity during the Spring 1990. Richard McH gh is Associate Professor of 
Economics aitle Uillversitv ol :, issonri at (Colunhibia, an( received his Ph.D. in 1978, from the 
Departnment (if Econoli.:N a,,nd was :ithat time also affiliated with the Metropolitan Studies 
Program at fihe Maxwell Scthool ot S,racuse University. 
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A General Equilibriurn Aialysis of the 1986 Tax
 
Reform Act on State and Local Governments:
 

A Case Study of Missouri
 

Richard Mclugh und L. Kenneth Hubbell' 

1. Introduction 

The Tax Reform Act of 1986 (TRA86) represented the most sweeping federal tax 

legislatiop sine World War 11. By druanatically lowering tax rates and concurrently increasing 

and redefininri the ray- base, Ti.A(, required all taxpayers to reevaluate the role of taxes in their 

decisionls co,-ceriinr how they earn. invest, and consume. Capital investment decisions for 

households !11(1 corpsratiois -veie directly affected by rnmerous tax c:ianges included in the 1986 

Act. The Investmewt lax Credit vas eliminated, as was partial exclusion of taxation on capital 

gains. Additioiiallv, the dedu ibilttv of interest e::penses was substantially reduced and 

depreciation schedut es for real property mtukedly lengthened in the legislation. 

Predictably, tax modifications of this magnitude cause economic agents to reappraise their 

investment dccisioo. Changes iii the depreciation rules for rental property for example, affects 

the profit .bility ilfa rcd estate investment; the reduction in marginal income tax rates lowers the 

subsidy to iwiier-(ccupied housing and to investment in municipal bonds. Such fundamental 

cha1nges alter, bth absolutely and relatively, the after-tax profitability of various investments; and 

as economic a ent, respond to the new regime, assets are shifted from one sector to another, and 

from one household to another. 

The authors would like to acknowledge the helpful comments of Edward Cupoli, Steven 
Gold and Joel Slemrod. 
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During the legislative debat,- on the TRA86, much was made of the direct impact of base 

broadening on the tax base of those state governments which use income taxes linked to the 

definitions in the IRS Tax Coc. 2 In contrast, little attention was paid to the less obvious, and 

perhaps unintentional, indirect affects which these rule changes would have upon state and local 

government tax capacity. To illustrate the interrelatedness, fixed capital assets form the base of 

many local titxes, particularly the local property tax; thus, any tax reform-induced investment 

adjustment indirectly affects the tax base of local govenmnents. Furthermiore, to the extent that 

the tax bases of each level of government are altered in response to tax reforn, equal yield tax 

rates also change. These changes, in turn, have additional feedback effects on the mix of assets 

and economic activity. 

As is S'uggcstCd by the foregoing discussion, the primary objective of this paper is to 

examine the pottntia! ind.;rect effects of the TRA86 engendered reallocation of assets upon the 

tax capacity of state and locid governments. The selected general equilibrium model with 

endogenous financial behavior perits us to simulate how changes in tax policy induce 

households to alter the composition t'their portfolios and the resulting implications of these 

choices upon the ta: hatse ot'a "typicd" state and local goverrunent. In this simple model we are 

able to simultant-ously evaluate the "windfadl" from base broadening, and the public sector costs 

or gains from the reallocation of capital. 

Clearly, the impact which TRA86 has on a given state (local) government depends upon 

-Set: Advisory Conmission on Intergovernmental Relations, "The Tax Reform Act of 1986--
Its Effect on Both Federal ard State Peisonal Income Tax Liabilities," Staff Information Report 
(SR-8) (Washington. D(': ACIR, January 1988); Steven Gold. "The State Government Response 
to Federal Income Tax Ref' m: Indications from the States That Completed Their Work Early," 
Natioal 7a. .hit,,l, XL 3 Scptcrubei 1987):431 -444; and Richard McHugh, "The Inpact of 
Tax Reform on State T ,,'ta xc." Working Paper 85-I (Columbia, MO: University of 
Missouri, 1985). 
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that entity' tax tructure ,iid how its taxes interact with the Federal Income Tax. For examp'e, 

some states tie their deffintion oi laxable income to the federal definitions of taxable income; 

other states tie thoeir tax liabiiics to federal tax liabilities; and still others have no income tax. 

Sincr TRA80 t.n.arnied the base of the income tax, but simultaneously lowered rates far enough 

to reduce cte- :..e :.,e federal personal tax liabilities, it is obvious that the implications 

of the tax reform .t on tie revenue potential of income taxes will differ depending upon the 

institutional structtuile of the specific tax system. 

In this sudy the moudel is applied to it state with the institutional tax structure of Missouri. 

The case of Missouri is of geteral i:erest for three reasons. First, the state ties its income tax 

structure (dcfinitio:, of th. tx base, itemized deductions, etc.) very closely to the federal 

definitions. Of the 412 states which now impose a general income tax, the majority follow this 

approach. Second, the stale's corporate income tax is similarly tied to federal definitions. Forty 

of the forty-einlht st;us prhfilyr ii-se federally reported net income for tax purposes. Because of 

these tvo featm. nany state governments stand to enjoy a large revenue windfall from base 

broad eni!4r. ThIr:d, Ii - , t,!Missouri has a property tax "classification" system, which applies 

different asse'sm.i rate, to, property based upon its use. In Missouri, owner-occupied property 

is assessed at 19 pe.-rcent of its nmtrket value, and multi-unit residential (rental) and commercial 

property at 32 percnt. \Vile property tatx classification is not at this time the most prevalent 

type of propely tax stem. it I" growiing in use. 3 A property tax classification system is of 

mttrcsIt in this coi text sinc it can magnify or mInute the impact of shifts among types of asset6 

on the locai gm'C nment !:1: base. Since imhi-unit residential rental piopemly and commercial 

property ta, ra.c ;clativl ., heavily under this classification system, such property will accouni 

3Siice 19X4, r.zn state: ha \-%witchedto a property tax classification system. 
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for a disproportionatty large share of the property tax base relative to a uniform assessment 

system. Net shifts into wid out of t ts asset.: will have a disproportionately large impact on the 

local tax base. In order to assess the independent quantitative impact of classification, we analyze 

the impact of TRA86 on Missou-'s type of tax system with property tax classification and 

without classi hcation. 

In the followin, tWo sections, the general equilibrium model of financial behavior with 

expaiilcd intergoveramiental detail is presented. The data sources and parameterization of the 

model are described in section IV. Results of the shiulation and the implication of tax reform 

foi our 'typical" state are described in section V. The last section contains some concluding 

comments on the model and its limitations. 

II. Methodology 

We model the revenue response to the Tax Reform Act using a computable general 

equilibrium (CGE) model. l'hei model is an extension of that developed by Slemrod (1984) in 

which the finaacili behavior of individuals is endogenous, and the linkage between portfolio 

composition luld real ccono ic factors is made explicit. 

In 1his gencial equilibriulm model, the behavior of investors, consumers and producers are 

functionally described h) equations which include behavioral parameters which simulate the 

response of ecolomic agents to changes in price, income, risk, and other exogenous variables. 

The clelents of alternative lax regines enter directly into the expressions for the net rates of 

return to alernative assets. each household's budget constraint and the prices for commodities. 

i this mo,del, conSUtmles choose among goods, based upon relative prices and income. In 

addition, they mumst select an op imal investment portfolio, given net of tax rates of return for 
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different assets, and the variances in those rates of return. When tax rules (marginal rates and 

other relevant schedules) change, the vector of net rates of return also change, inducing asset 

substitution. Producers confront a production function which utilizes factors of production which 

they must purchase from households, and factor prices in turn (or gross rates of return) determine 

output prices aind eLuilibriuni consumption. Thus, changes in investors' optimal portfolios have 

general equilibrium impacts on the real sectors of the economy. 

The tax capacity of state and local governments under any tax system can be functionally 

defined. The definitions of the local government tax base and the specification of an equation 

describing the government's response to tie change in the tax base completes the model. 

The process of specifying and simulating a general equilibrium model of this type requires 

three steps. First, the hunctional form of the household utility maximization problem, as well as 

all of the production relationships must le specified, yielding demand and supply functions for 

goods, factors and assets. Second, information on the sources and uses of income of 

representative taxpayers arc obtained and used to impute hypothetical portfolios and consumption 

profiles to reprcseniitive households. Given the functional form of the asset demand equations, 

and information on !)re-cfor)m household asset holdings and earnings, the demand functions for 

each asset are "calibrated" to he consistent with the observed aggregate asset holdings. This then 

forms the baseline for subsequent policy simulations. Third, the tax parameters confronting 

producers and consumers are then changed to be consistent with those of the new tax law (The 

Tax Reformi Act of 1986). A new vector of rates of return, prices and tax rates which would 

restore equilibrium in all markets after TRA86 are then calculated. 
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1I. The Model 

A. 	Individ'ual Investor Behavior 

The form of the expected tility function is one which simplifies the analysis without loss 

of substance. In thi, analysis, the household consumes two goods, consumption goods and 

housing. They fii ta'ce this consumption with earnings from labor inputs and earnings on his 

portfolio -)f filancild investment. Given cach households predetermined level of wealth, the 

iLVCstor che,,ses an optim, porifolh, given the rate of return and the variance in the rate of 

return to each as,., We ;Is'su, , that the loss in utility associated with the risk to return of the 

chosen portfW i ,,,,paiahle I'r,k onsimlllption term. This fornIhe of the utility function implies 

constant relative risk a,'rsion, in the interest of brevity, the details of this derivation are omitted 

and just the relevant functions are presented.4 There are five assets in this model-taxable bonds 

(B), equity (E). nunicipals (ND. real estate holdings (N), and owner-occupied housing (H). 

where 

C = consumption 

H = housing scr"ices 

W = totAl wealth 

ox and P3 are taste parameters and 1/(l+u) equals elasticity of substitution between C and H. 

4For the derivation of this e.pression, see Joel 31cmrod, A General Equilibrium Model of 
Capital Income Taxation, upo hI is!,ed l. dissertation, Harvard University, 1980. 
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W = E + B B . Al . i t 	 (1') 

H can stand for the 	value of owner-occupied property (HG) or rental property (HR), 

depending upon the household's (exogenous) tenure choice. 5 R measures the variance in the rate 

of return to the portfolio and (,assuming covatiances are zero) is defined as 

) 2 2 2 (2) 

R-- -(E(I -t)) + Stl-,E,)2 -c *M 2 -ON(N(I-t) 4 StNAN) 

where 

2
 

o) -	Variance hireturn to asset i 

s)
 t - tFtsttSFtS = 	marginal individual income tax rates, federal (tF) and state (t

tNA , tEA = 	average marginal income tax rates for all households on rental 
property and equity 

S 	 = the household's share of total income. 

Given the finctional 	foi of the utility function and the income and wealth constraints, 

we can solve for the 	dcm;ind functions for each of the assets and goods. They are: 

Housing: i-	 (3) 

5A simplifying assumption of this model which has been made at this stage of our research 
is that wc take tile decision to own versus rent as exogenous. Crone has argued that the Tax 
Reform Act will make it mute attractive to own versus rent. We know the probabilities of owning 
versus lenltil:g 1y inconO,1- class froin the 1980 Census. We apply those probabilities based upon 
1986 eqdiva1lnty defined 'nstla d.olhlr income levels. Once the decision to own or rent is set, 
we do not In:lke. allowance kir a possible switch in the tenure decision. The biases from this 
simplifying issiliplion will be discii:,scd in the conclusion. See Theodore Crone, "Housing Costs 
After Tax.Reform" BusiW ."tb', ¢/'thc ideral Reserve Bank of Philadelphia(March/April 
1987). 
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where "a"is a taste paranieter equal to ((I-o)/c)E, y is disposable income (defined below), and 

Cis the elasticity of substitution hetween housing and the composite consumption good. In the 

case of homeowners, H is interpreted as the flow of services from lving in a house. For 

homeowners, the price of ownhig a dwelling unit is equal to 

PH (I, t1111')(1 -D) t + (4) 

where r,is the nominal rate ef return on taxable bonds (the opportunity cost), it is the inflation 

rate, 8h is the depreciation rate for housing, D is a variable set to I for itemizers (0 otherwise), 

tp is the property tax rate and A is the assessment rate for owner-occupied housing.6 We 

assume that there are no real capital gains in equilibrium. 

For renters, th. price of renting is equal to 

R -=rN 7C Nt,' t," P (5) 

rr 

where A, is the assessment rate for rental property, and rN is the gross, pre-tax rate of return to 

investment in rental property, 8N is the dcpreciation rate on rental property. 

The demand for the consumption good is equal to 

Consumption: C -. I , (6) 
1 4 ai 

The asset demand c.;uations are: 

('For a propern% ta\ system which does not differentially assess property by type of propertyA = A' 

for all i, j. 
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Equit:r( I Y) it t1-r1?(l -t)] StEAEEquity: E -C - (7) 
YE3j _Y,)2 

Municipals: M = WUl'Lc1l - /',(I-t)] (8) 

where rE is the rate of return on equity. rM is the rate of return on municipal bonds, y is the 

proportion of equity income subject to taxation, UC is the marginal utility of consumption, and 

s is the individuals share of total income. The term nr.g.t measures the rate of the inflationary 

capital gahis tax., wMric g is the proportion of these gains taxed. 

Rental r'rv: 

N 
WLU.IrN(I-11 

C1-
6,*Nt

N 
- rtgt - q - r(1-t) StaN 

_-t 
(9)9 

1 2 (l-t) 

where 5N *is tax depreciation for rental property. 

The functional forms of the real estate holdings demand equation includes the variable, 

q. This termi is i i Auded as - type of taste parameter. It is used to account for variations in the 

observed and optimal portfolio, that is, variances in the holding of real estate which cannot be 

accounted for by differences inthe expected rates of return or the variances across assets. These 

differences are explained by a person' "talents" in read estate management. Greater talents would 

imply a greater expected ratc of return. Other households, without this "talent." will have lower 

expected rates of return and consequently will hold less of their wealth in the form of real estate. 

Disposable income is defined to eqUal gross income n:inus direct income taxes. 
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Y = PL " L + rr • E ri, • B 1 rN + r11• M -8/n "H -nW+Tran 
- TAX(P..L 1, .B 4 r" .E + r,, .N - DED) 

where Tran is equal to transfers teceived by an individual from the government (the dollar value 

of benefits from the public good), defined to equal the same share of all government revenues 

as gross income. This captures the lump-sum benefits of government spending. TAX is the 

iucome tax function (defined by the federal and state income tax rate structures) and DED is the 

level of deductions and exemptions. 

B. 	The General Equilibrium IModel 

The general cquiiibriutn poilion of the model ensures that gross and net rates of return 

for each asset are set at a icvel which clears each market. Specifically, 

E - K /7) (10)=hCI 

and 

M= 	P (12) 

where b is the fixed corporate debt/equity ratio, KC is the total corporate capital stock, 1.N i is the 

sum of investor demand for rentad property holdings, l-IlR i is the demand for rental housing by 

tenants, 	and Alis the fixed supply of municipal bonds. 

To ensure that the gross rates of return to tie holders of the firm's stocks and bonds are 

equal to the net of direct ta: returns to the physical capital, we specify a corporate earnings 

exhaustion equation. 



- t +Aw) (13)brb ' (l-b)rE -fJ t, -C tcKt( - br 

where fK is the marginal productivity of capital, 5c is the real rate of capital depreciation, 8c* 

is the tax depreciation of capital, A 1 is the assessment rate on conmercial and industrial real 
I, 

estate, and w is the proportion of a firm's real property which is subject to the local property tax 

(taken to equal the share co.,porate capital in land and structures). The variable I equals the 

effective annual investment tax credit rate, defined as the weighted average of the investment tax 

credit applicable to various types of capital investment divided by the expected usable life of this 

capital. 

Assuming a Cobb-Douglas production function for the composite consumption good, a 

fixed supply of labor, and the estimated level of coyporate capital (Kc = (E/(I-b)), we can solve 

for the marginal productivity of capital, fK' 

C. The Public Sector 

For simplicity, we assume that the federal government raises revenue from just two 

sources: the Individual Income 'Fax and the Corporation Income Tax.8 

FEDREV - FEDINC iFEDCOR (14) 

Total Federal Individual Income tax revenues (FEDINC) are found through the simple 

simulation of taxable income (which is determined by the tax laws and the information on tax 

return), given dW rate structure and other Tax Code settings (exemptiovs, etc.) tax liabilities. 

7In an equilibriumn model, if capital is replaced once every N years, the corporation would 
be eligible for 1/N of the investment tax credit each year. 

8In fiscal 1987, these two sources accounted for 85 percent of nonsocial insurance revenue. 
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Federal Corporation Income tax,-.s are equal to 

FEDCOR - K /" 5," ,i - (IKCIL) (15)t n 

The state government is assumed to raise its revenue from the individual and corporate 

income taxes ald the sales tax. 9 

As with the federal govenuinent, individual income taxes are calculated by the shnple 

sinulation of liabilities given rates and tax law definitions. Sales taxes are equal to 

STASAL -wp - rs * C (16) 

where p equals the poportion of all sales which are currently taxed, and rs is the state sales tax 

rate. I° State corporate tax revenues are equal to 

STA4C(R -=t. K,. /?/.1, 6 . t , 'T,) FEDCOR) 
ST.C I -K(.h 1w, p< I 

from the sales tax and the property tax. 11 
Local governments raise their revenue 

(17)LOCTAX -LOCSAL , LOCPRO 

Local saijes taxes are determined just like state sales tax revenues. 

LOCSAL -p "rL "C (18) 

9I1 our case study state, Missouri. these tluee sources raise 87 percent of General Revenue 
funds. In the I .S., these taxes raise 85 percent of all state revenues. 

10p is set to equal .60. 

"Iln Missouri, thiese two revenuc sources raise 88 percent of all local revenues. Inthe U.S., 
it is 90 percent. 
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Local 	property tax revenues eqaial tie sum of taxes on owner-occupied, rental and industrial 

property. 

•N .i t, A •K, w 	 (19)
LOCPRO - tp * A 0 H i t , A, 

IV. 	Imputation of Asset Holdings and Recovery of Preference Parameters 

The basic soi.irce of data for the imputation of household characteristics and their holdings 

of assets is a sample of U.S. Individual Income Tax returns. Our base year for this analysis is 

1986.12 

Briefly, the individual income tax returns include information on interest income (from 

which we can estimate bond holdings based upon average interest rates on taxable bonds), 

dividend income from which we can estimate equity holdings based upon dividend payout rates 

and price-earnings ratios. rental income (rrom which we can estimate real estate holdings based 

upon rent to value ratios), 13 existence of either mortgage interest or property tax deductions 

homeowners. A raiidom assignment of homeownership is made among the remaining to ensure 

that income class average ownership rates match those reported in the 1980 Census. There are 

assumed to be two types of taxable bonds-U.S. government and corporate. The supply of U.S. 

government bonds is assumed fixed. Holdings of municipal bonds are solved for directly from 

12We use a stratified sample of 456 tax returns from the IRS Individual Income Tax Return 

files. Higher proportions of returns are taken from income classes with fewer returns. 

13In 1986, there were large numbers of individuals with negative net rental income. These 

persons obviously did not hold negative amounts of real estate. Since we do not have gross rental 

income information, we measure rental income flows as the absolute value of net rental income, 

as Slemrod had done, implying that large net losses are associated with large holdings. Although 

not entirely satisfactory, it is the best that can be done, given the data constraints. See Joel 

SLemrod, "A General L:1uilihbium 1Model of Taxation that Uses Micro-Unit Data: With an 

Application to the lImpact of Inslituting a Flat-Rate Income Tax," NBER Working Paper No. 

1461 (September 1984). 
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the utility maximization model, given the holdings of other assets. 14 A small amount of wealth 

is held in the fon of demand deposits, cash and time deposits. Holdigs of each are taken to be 

proportional to income and are made consistent with reprted aggregates. 

Having imputed values for owner-occupied property, bond holdings and equity holdings, 

we can solve equations (1'), k7) and (8) simultaneously for W, M and UP. Given UC,we can 

for 13, the risk aveision pal-waeter. Having determined W. and given our imputation for N, we 

can solve for the subjective talent factor for the holding of real estate, q. Finally, given C, Y and 

H,we can solve for the taste parameter, a. 

Once the model has heen initialized and conforms to control aggregates, we 

reparameterize the taL system to reflect the new tax reginae and solve the system for the 

equilibrium vector of returns. 15 The paranieterized values used are detailed separately for ease 

of presentation. 
16 

"'See Slemrod, "A General Equilibrium Model of Taxation that Uses Micro-Unit Data," for 
details. 

t 5We have taken no explicit account of the provision which limited the offsetability of 
regular income by passive real estate loss, although much has been made of its potential impact. 
To see why, one should consider that the shelter provided by the limited partnerships only had 
value because of the generous depreciation rules under pre-TRA86 rules, which we account for 
in our model.The refoirms in TRA86, in particular the revisions to the tax depreciation schedules 
for rental property, have substantially reduced the potential tax loss from passive investment in 
real estate, so the passive loss limit would be expected to have little independent effect, as 
Burman, Neubig and Wilson havc recently shown. Other provisions, such as the carry-forward 
of excess passive loss and the allowability of up to $25,000 in losses to offset other income if 
the taxpayer "aciively participates" in the real estate activity, further diminish the.provisions 
independent effect. See Leonard E.Bunnan, Thomas S. Neubig and D. Gordon Wilson, "The Use 
and Abuse of Rental Project Models," in Compendium of Tax Research 1987 (Washington, DC: 
Office of Tax AnAlysis. Department of the Treasury, 1987). 

l6The system is paraieCterized in the following way. The yields on bonds, equities, rental 

property and municipals, respectively, were set at 9.02 percent, 10.50 percent, 11.00 percent and 
6.80 percent. The variance of these yields were equities (.0265), rental property (.0097) and 
municipals (.0175). In the utility function, the elasticity of substitution between the consumption 



V. Results 

A. The Impact of TRA86 oil Governmental Revenue Capacity 

The percentage change in tite holdings of assets, for a tax system with property tax 

classification and W1i01011t the classification system, are shown in Table 1. Given the assumption 

of fixed wealth and the assumption of a fixed supply of municipal bonds and U.S. government 

bonds, the impact of ,ax reform on th,. desired distribution of asset holdings comes down to a 

question of the relative imp;ct on the ta.\ation of residential property (rental and owner-occupied) 

versus nonresidCntial prodtucti',(- capital in the corpo:atc sector. There are three notable results. 

First, the leshuffling ot ,:,;sets i. no! large,. The largest percentage movement in equilibrium assets 

is that for rental p-operty, vhiich loses 2./ percent and 3.0 percent in the nonclassification and 

property tax classification schnmes respectively. At least among broad categories of assets, 

good andl housing i:; ;et to equal 0.5. 'Tie fixed debt-equity ratio is set at 0.49. The depreciation 
rates for housing is .) 1. for renial properly. 0.247 and corporate capital, .0800. (See C.R. Hulten 
and I".C. Wvkoff, "T'h F , inati io. of Economic Depreciation Using Vintage Asset Prices: An 
Application of the i1 o.\-., ,.wr Iransfomition..Jirlal Econometrics, April 1981, 15(3), pp. 
367-96; aud D1o erto. iuk(IbrtGilette and James Mackie, "Investment Incentives and the Tax 
Reform Act of 198'6," in ( 01,1pwtdiuitn o/ Tax Rescarch 1987 (Washington, DC: Office of Tax 
Analysis, l)epartneit of die Treasury, 1988).) The iumual level of tx depreciation before and 
after tax reforn is set at .045() and .0259 for rental property, and .0984 and .0816 for corporate 
capital. The expected life of .:ar,ital is s,t to 15 years, consistent with the depreciation rate and 
a 20 percent disposal rcqu.icilin. The investintit tax credit is set to equal .069 before refonn 
(less than tile :,tatutotry .j0) tbo capital expenditures on noneligible capital) and 0 afterWL11t Ir 
reform. (See Dale J,1genson and ,'lartJil .\. Sullivan, "Inflation and Corp'orate Capital Recovery"
in Depre( mui., Ifhatiri and 'hr "iwuatin(,/ Incoine Front Capital (Washington, DC: Urban 
Institute Pres. 1981 ).) The tax _xposure coefficient, y, for corporate earnings equals .625 before 
and 0.75 ater refom. (See Slenirod, ,I GeneralEquilibrimniAfo:lel of CapitalIncome Taxation.) 
The proportion ot' iiilationir capital gains subject to taxation equals 0.4 before refonn and 1.0 
after. The fcde;-.d rates and ahlowanices are consistent with pre-reform and fully phased-in post
refor levels. 'lie ,ales ias ,atc, ac 4.225 (state) and 1.00 (local). The property tax rates are 
.03303 (nonclhssification s', :t,'n aiid (04892(classification system). The state corporate income 
tax rate is .05. 
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TRA86 will not hlav had a ireniendluis disitilivo impact oil the aggregate equilibrium portfolio. 

Second, the tlc"ir wiruien Irom 'RA8 is owner-occupied housing. It is the only asset among the 

four in which tfhe c,.jiii!?hriuin aggregate vdue increases. Although the implicit subsidy to owner

occupied housiiig v;t:;reduced by "rRA86 by the reduction in marginal rates, this sector was 

unaffected by hr mlore ,direct alteration,- to the structure of the tax code. For example, rental 

property. which tall' ,y2.7 percent to 3.0 percent as a result of TRA86, was adversely affected 

by th- Cle:igthefliIIc(o !ax lives andtt the elimination of the accelerated form of tax depreciation. 

I lho net (4 tax rel.;r' to I.,,,purate CalPital investment was directly affected by the elimination of 

the investnwt;t t:.% credit. Third. the intcraction of TRA86 with the property tax classification 

system ,s[lot 11111c ,l!: .'rcnit tflui the nonclassification systcm. TRA86 is slightly less favorable 

to rental properrt, ,ind sligti!f. more favorable to owner-occupied housing than under the 

toncl assit icat ioll 'v-,stv,. 

'rABLE I
 
PERCENTAGE (HANGE IN ASSET HOLDINGS
 

RESULTING FROM TAX REFORM
 
(in percents) 

Non-Classification Classification 

Bonds -0.2 -0.2 

Ow e-Occupied +1.3 +1.5 

:?tclll, -2.7 -3.0rt 

'[ht ib ,"t of! 1 o the revenues state and the local government are:\',;.j of federal, 

shown in Tablle 2. 
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TABLE 2
 
PERCENTAGE CHANGE IN REVENUES RESULTING
 

DIRECTLY FROM TAX REFORM
 
(in percents)
 

Non-Classification Classification 

Fed'ri: -5.7 -5.8 

Individual Income -6.8 -6.8 

Corporat Income -1.1 -1.2 

State: +17.8 +17.8 

Individual Income +32.9 +32.9 

orate Income +33.8 +33.6 

-0.4 -0.4 

Local: +0.1 -0.2 

Properv +0.3 -0.2 

Sales -0.4 -0.4 

As anticipated, state governments are the clear winners from the tax 	reform. Individual 

income taxes increase by 32.7 percent. Because the particular state tax system analyzed is one 

which ties the dclinion ot the adjusted gross income to the federal definitions, the state 

government directly reaps the benefits of base broadening, increasing 	revenues (in the absence 

of legislation which wOihI Offset these increases). InI addition, the State of Missouri allows the 

full deductibility of lede:al individual income taxes from state taxable 	income and tie reduction 

to the state's windfall. 17 

in aggregate federal individual income taxes adds additional money 

. 17These revenue estimates are higher than most existing estimates of the "windfall" to state 
govenrniects from TRA86. While some of the difference can surely be accounted for by 
differences In technique. tlI'Iis nrot likely to be a major source of the difference since there has 
net been a dh,uimatic change in the aggregate portfolio. 11is more likely that the difference is 
attributable, in part. to our a:su,,rinqi.m of n1o change in capital gains realization behavior for the 
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The state corporation incomne tai. iocreisc is also substantial-up by 33 percent. Just as in the 

case of the Individual hicome "'Vax, the state's corporate income tax base was broadened by the 

changes in tax depreciation scheCdules, but the state's corporate income tax rate did not 

automatically fall to offset the increasel revenues in the initial simulations. Although this 

increase ippeus high. note that the revenues from the federal corporate income taxes do not 

change much even though the old rate (46 percent) is 40 percent above the post reform rate (33 

percert). 

The federal government is shown to lose revenue as a result of TRA86. The Individual 

Income Tax revenue falls by iiealy 7.0 percent while Corporate Income Taxes are down by just 

over 1.0 percent. i'he oveall decrease in revenues is just shy of 6.0 percent under both the 

classification and nonclassificarion systeni.1 8 

Local ,ovenlilcnts arc inipqacted very little by the tax reform. The overall stability of the 

revenue capacity of lo,:al goveinmtents is the net result of changes in composition of the property 

tax base. As shown, thc aggtegatc equilibrium level of owner-occupied housing in the 

nonclasSification) sy',Wtet Mrcrc:..se-, by 1.3 percent, and that for rental property decreases by 2.7 

percent. As a resuit,. ,. rIci iPiccuXliC property's equilibrium share of the total tax base would 

grow from 69.2 percenit to 70.1 peilrceit while rental property's share would fall from 31.0 percent 

to 21.1 percent. 

Since a classification system can magnify the impact on the revenue capacity of changes 

1986 tax retunt year That yeai. cal)ital gains were quite high. See Gold, "The State Government 
Response to Federal Income Tax Reform" ACIR, "The Tax Reform Act of 1986--Its Effect on 
Both Federal and State Persndl icome. Tax Liabilities"; and McHugh, "The Inpact of Tax 
Reform on State lncome Taxes." 

I8The Individual ilco iv Ta-. loss estimates are about in line with the Treasury's own 
estimates, while post-refonr corpirate tax revenue is a bit below the Treasury's estimates. 

http:systeni.18
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in the 	value of piopily which is heavily weighted, the shift from rental to owner-occupied 

property could be expected to weaken the local tax base. This occurs in these sinulations, but 

the impact is slight, turning the slight 0.3 percent increase in property taxes to a 0.2 percent 

decrease. In sum. th- initial impact of TRA86 will be to slightly decrease federal government 

revenues, greitly nicrease state govenment revenues, and local governments are essentially, on 

net, unaffected. 

B. 	The Impact o Equal-Yield Response
 

Given ihc changes in the values 
 of the 	 tax base at all levels of government, these 

g4vernm nts 4.au) hiatn'e t;tx tastes to maintain fixed reenues. 19 Each level of government has 

ally it1:,,her of (1 tifoI,,, ftr incre,,sing or decreasing revenues. Here, we assume that the federal 

govemment niec: its equal veld constraint with a proportionate increase in all marginal 

individa al ice.',,, taN rates: tle state, by increasing exemption and standard deduction levels. 

Local 	govCIhetnts' protci:y ta.\ [rdies are not chlged since the revenue impact of TRA86 was 

so slight. T'his also allows us to isolate the impact of the federal and state response on local 

governmnents. 20 

As indicated. the felra! government returns to equal yield by increasing marginal rates 

(by about 7.5 pcvr:ent,. The state government reduces their yield to restore equilibrium by 

inICeasing th,. leel Of the exenption and standard deduction. These are allowed to increase by 

19Clearly, Ohe government. retain the option of increasing or decreasing the level of.spending,
given the ch;iltg, inl the relative prices of the public goods and the changes in disposable income 
at ali levels -:4 governiliew. l)euzand for public services might also change in response to the 
changilg 'one)If' tions of asset holdings. However. here we elect to maintain the equal-yield
assuimpt ion in d',e,!,.r h, islate the simple effects of reforn on tax bases and rates under TRA86. 

2°See Stevci (old. 'The State Government Response to Federal Income Tax Reform: 
Indications, from St!.,acs h;,i Completed Their Work Early," for a discussion of the impact of 
TRA86 reform upon hc slatw.-,. 
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nearly 75 percent. The inpact of these changes is to reduce the equilibrium level of bonds, 

equities and rental property slightl, (by 0.7 percent or less), and to further increase the level of 

owner-occupied housing (+0.6 percent). The reason that owner-occupied housing is rendered even 

more prefened by this response is that the effective combined state and federal marginal tax rate 

increases sligltly f,(r rost taxpayers after reform. The federal marginal rate increases are partly 

offset b1 the increased exemptions and standard deductions. The lowering of taxable income at 

the statc level pushes some househols (particuhuly those at lower income levels) back to lower 

,tate marginal rate brackets. The net effect is a slight lowering of MTR's at lower income levels 

and an increase for middle and upper income levels. The majority of households face higher 

llarginal tax rates. Tlhe implicit subsidy from the nontaxation of the returns to owning a home 

icreases, leading to the gIkovth in the share of assets held by owner-occupied housing. As 

before, the net impact -,local govcnments tax capacity is minuscule, with the increase in the 

holdings of taxable cn,nei-hcou pie.d h bffsetotig by reductions in rental housing. 

V1. Conclusion 

In this paper, a general equilibrium model with endogenous financial behavior is used to 

assess the impact of the Tax Reform Act of 1986 on the equilibrium distribution of assets held 

by consumers. The primiu-y objective of' this simulation is to evaluate how the changes in the 

definitiun of the tax base, and, in particular how chalges ill the equilibrium distribution of assets 

in the household ptrtfolio, Wf uld impact the tax base of a "typical" state and local gdvernment. 

Wc find that TRA80 has favorable implications for the equilibrium levels of the tax base 

for a state government with a tax structure like Missouri's, which is not atypical. The "whidfall" 

for states comes as no sturprisC since the definitional broadening of the federal tax base means 
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a broadening of the stte tx i e !t,states Nhich, like our case study state of Missouri, tie their 

definitions of taxable income to that d the federal government. 

The tax capacit. of local : ovenunents. however, appears to be remarkably unaffected by 

TRA86. The reform favors one component of the property tax base--owner-occupied 

housing---and has aII advctS,,: iinpict on another component of the tax base-rental property. 

Together, the i11pact, caAel cach other out nicely. Not unexpectedly, we find that the 

classification system tt:utc. enia system, but here theis d1t1iP0C than the nonclassification even 

impacts are slight .hal,, even the response of state and local governments to the changes in 

their taxablc caplaclt V do Io!haVC ,CuICII impact on local governments. 

This m11odel ItP:csenS a :tC toward the linkage of nany levels of government into one 

portfolio allocatiol m,,odel. ou te:icsons ot oimplicity in exposition, die model is burdened with 

many sirniplificat ions. First, iac of tht: dynainic implications (e.g., the impact on wealth 

a1Ccu1nuitioll 1d0 h; ee, Second, have used,v ,avitgs etxaminjed. we a sinple governmental 

decision Inie (110 C1:1gc" III Spelulhiilg 1(.)iher decisiol criteria are possible although much more 

diffic'lt t i'1111cv riiw it,; 1,radel. ()ur consideration of only one state or local government 

also tx:gs the io,, i,.jo tional implications of tax reform. These all represent ways in 

wh:ich th1., tilmul I ii !-k iehtnced to give itclearer picture of the impact of tax reform on all 

levels of govelTlllent. 


