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HOUSING TAX POLICY AND HOMEOWNER MOBILITY
ABSTRACT

This paper devélups a model of “trading up™ which accommodates the consumption énd
investment aspects of homeownership within an intertemporal framework, and which alse
incor porates a detailed description of the provisions of housing taxation. |

Numerica! simulations suggest that the optimél timing of trading up is anticipated and both
1ntertemporal' utility and the value of uptrading are reduced under either the elir_nination of
mortgege and property tex deductibility, or the taxation imputed rents! income. However, the
elimination of the deductibility of morigsge interest payments has the largest effects in terms of
trading up as well as utility losses and the reductions. in the value of uptrading. In turn, the
tax.atiunlof housing capital galns may delay the optimal timing of uptrading.

Under the different policy scenartos there is a possibility that policy changes wilt lock-in
homeowners at their current home. |n fact, while the intertemporal utility from upirading is,
under the status quo, well sbove the utility derived from staying at the current home, under the
alternative scenari.os the utitity dirferentlél is dramatically reduced. For example, even though
inflation and housing sppreciation tend to have a positive effect on the value of uptrading under the -
current tex system, excessive infiation and excessively higﬁ real mortgage interest rates may

lock - in homeowners at thelr current home.



HOUSI“G TAX POLICY AND HOMEOWNER MOBILITY

1. Iniroduction

The objective of this peper is to study the effects of Lhe different provisions in the taxation
of housing upon the intra-metropolitan Mmmner mobility. The motivation for this paper comes
from several empirical observations. First, residential mobility rates for homeowners rose
shar ply during the 1970's and then fell sharply after 1980. In the same period, mobility rates
for renters were relatively stable. Second, mobility rates for young homeowners fell
dramatically after 1980, though mobility rates for young renters were stable. Finally, the ratio
of new home value to preﬁioua home valus for recent home buyers dropped in the garily 1980°s,
compared to the late 1970's.

-In @ previous paper Nakagami-Pereira (1989) we presented a model of the oplimal
liming of treding up, w_hich considers consumption and investment molives of homeowner ship. One
conjecture was thet rapid housing appreciation enabled homeowners to sccumulate the equity
requirad to trade up to a more variabla house more quickly than when housing prices are stable.
The incentive for homeowners fo maximize their fiﬁancial leverage also is enhanced by the .
expectation of future capital gains. An additional conjecture was that rises in mortgage interest
rates negatively affected the incentive to trade up. Analytical and simulation resulls showed that,
in fact, macroeconomic variables, such as residential appreciation and mortgage interest rates,
play an important role in the determination of both the optimal timing of treding up and
homeowner s’ welfare. |

By the federal tax 1aw; under certain circumstances, the full value of mortgage interest
payments is deductible from the personal income tax base. Property taxes are also deductible
from taxable incomse. Second, the imputed rental income of homeownership is not taxable, thét is,

owner -occupants do not have to report the imputed income they earn from living in their own



houses. Third, owner-occupants can in most cases avoid capital gain taxation. Thersfore, the tax
rale on capital gains for owner-occupied housing is considered to be zerg.  In this paper we
examine how housing tax policies impact the nptimal timing of trading up, homeowners’ welfare,
and the value of uptrading. Alsg, the pure effecls of residential appreciation and high inflation
rates on residential mobility and household welfare are compounded by the special features of the
current tax system, namely the deductibilities of nominal morigage interest and property tax.

Tha effect of housing tax policy on housing decisions has focused on housing demand and
tenurs choice. A literature has developed o sludy the relationship between inflation and the user
cost of housing services for homeowners. |t is shown that the user cost of housing services for a
homeowner declinad, due to federal tax code, in the late 1970's when the inflation rate was very
high. Therefore, an incresse in housing demand is induced by 3 decrease in the user cost of housing
sarvices dug {0 incressed inﬁation [ See Diamond { 1980), Hendershott (1980Q), Dougherty-Yan
Order (1982), and Hendershott-Hu (1981) for example]. Second, housing taxation affects
differently {he user costs of housing services for homeowners and renters. The relative cost of
renting versus owning has been regarded as an important factor for tenurs cheice and housing
demand. It is shown that federal tax code contributed to an increase in the homeownership rate
[ Rosen-Rasen ( 1980) and Heder ¢hott-Shilling ( 1982) for exampls focus on tenure choice while
Resen (1979), King ( 1980), Gillingham-Hagemann ( 1983), and Henderson-loannides ( 1983)
focus on the simultaneous decision of lenure chuicé and housing demand.j Third, once housing
decisions are examined within an intertemporal framework, financial aspects (such as “financial
till” due to high inflation}, down-payment constraint, and mortgage payment constraint, become
an important problem. The cash-flow effect might dominate the tax effect during an inflationary
period and affect housing consumption negatively, especially for first homegwners [ Ses Kearl
(1979), Follain { 1982}, Alm and Follain ( 1982), and Schwab ( 1982) for axample].

Considering that adjustments of housing consumption: for homeowners are mostly induced
by moving, it is imporiant to investigate the effect of housing tax policies on homeowner mobility.

~This paper develops a simutation mode! of “trading up™ which accuﬁamodat&s the consumption and



investment espects of homeowner;ship within an intertemporal framework, snd which also
incor porates a detailed description of thé provision for housing taxation.

Simulations suggest 1hat the elimination of morigage deductibility, the taxation imputed
rental ihcorne, énd the elimination of property tax deductibility have qualitatively the same effects
~ on the optimal timing of trading up, the maximized intertemporal u{ility, and the optimal size of
housing. The optimal timing of trading up is anticipaled and both interiemporal utility and ths
value of uptrading are reduced under the different policy changes. However, the elimination of the
deductibility of the morigage interesl payments has the largest effects in terms of earlier trade
ups es well as utility losses and reductions in the value of uptrading. In turn, the taxation of
housing capital gains may delay the optimal timing of uptrading. Since the taxation of capi tal. gains
is equivalent to a reduction in the equity of the currently owned home, it may be optimal for the
househo.ld to wait longer and accumulate more equity on the current home befors uptrading.

Under the different policy scenarios there is a possibility that policy changes will lock-in
homeowners at their current home. In fact, whils the intertemporal utitity from uptrading is,
under the status quo, wall sbove the utility derived from staying at the current home, under the
sHlernative scenarios the utility differential is dramatically reduced. For some configurations of
the simulations, the non-optimality of trading up is a distinct possibility.” For exampls, even.
though inflstion and housing appreciation tend to have a positive effect on the value of uptrading
under the current {ax system, excessive inﬂatipn deteriorates inlertemporat utility 10 a point that
homeowners could be locked- in at the currenl home. Also, excessively high real morigage interest
rates lock-in homeowners at the current home.

This paper is organized as follows. Section 2 develops the model of trading up. Section 3
presants the simulation results for changes in housing. lax policy. In particular, we consider the
elimination of the deductibility of the mortgage interest payments, the taxation of imputed rental
incﬁrne at the personal income tax level, the elimination of the property tax deduction, and lhe
introduction of an effective capital gain tax on the sale of housing property. In turn, Section 4

investigates the effects of Inflation and housing appreciation as well as changes in the real



morigags interest rales. Finally, Seclion S summarizes the mein results and provides direction

for future work.

2. A Model of Trading-up

in this section, we develop a model of "trading up” which is designed to analyze the effects
of housing taxation and infation en the optimal timing of “"trading up™, housing demand, and

homeoWners' welfare,
In period 1, the household purchases a house for Py( 1)Hg, where H represents the

number of “standardized housing units” and Py( I)re'presents the purchase price per unit. We

assume that the house does not depreciate, while the per unit housing price may change. The

household spends all ts accumulated savings on Lhe down-payment home and borrows bP( 1)Ho,

whers b is the exogenous fraction of the purchase price that is mortgage financed, at the fixed
nominal mortgage interest rate 1 { which 1s the sum of real mortgege interest rate rg and the

inflation rate w). The mortgage must be paid off from 1 to T. We assume for simplicity that T
coincides with the full matur ity of the mor tgage loan. |

The constant yearly psyment, implied by the mortgage payment, includes morigage
interest and principal retirement. 1t is denoted by vq and is given by: |

(1) DPH( ”HOE'ZTSSST V0/( 1 4’10)3

where v is the nominally constant morigage payment. Therefore, the constant mortgege payment

can be rewritten as:

(2)  vo=bPR{ 1HQ/Z4ser [1/(14+1g)]8



Let Mg(s) be the remaining principal of the first iome 8t time s. Mg(s) is determined as follows:
(3)  Mpls)=i+igMgls-1)-vq | (s=2,..t+1)

with initial condition Mg( 1)=bP H{DH o 'n other wards, the equity value of the first home at

time s, denoted by Ag(s), can be rewitten as:
(4)  Apls)=Pp(sMHg-Mgls) S (s=1, 1)

“Suppose now, that at some t, the household decides to sell thé first home and purchases a

more valuable house. The sale of the first hame Is subject to capital gains tax at arate of .. In

general, capital gain taxes are assumed to be zero. On t.he other hand, @ constant fraction of the
purchasing price of second home a8, is spent on transaction costs. We assume that the money,
recaived by the household upon the sale of the first home, net of transaction costs and capital gain
taxes is spent on the down-payment on the new home. Therefore, the size of the second home is

determined by the down-payment constraint:
(S} (1-b+a)Py(t+ 1H =Ag(t+ 1)t (PL(t+ 1)-PL(1)H g
The nominally constant mortgage payment for the second home, denoted by v 1, can be expressed as:

(6)  vy=bPR(t+ H /Ty ggrat [17CE410]3

where i represents current fixed nominal mortgage interest rate. The remaining principal of the

-~ second home at time s, denated by M (s), is determined by the follawing equation:

(1 Myds)=(1+11 (s-1)-v, | (s=t+2,..7+1)




with initial condition M (t+ 1)=bP(1+ 1)H 1=(b/l-b+a)A0(t+1).' In other words, the equity

value of the secong home at time s, denoted by A (s}, can be rewitten as:
(8)  Ay(s)=Py(sH -M,(s) (s=t+1,.,T+1)

Let us now suppose that Y(s) indicates yesrly income at time s, while C(s) indicates non-
housing consumption and P(s) is the price of non-housing consumption. Since we assume that
housing is the only relevant asset, the households face a sequence of budget constraints which can

be written as:

(9)  s)=P(s)(s)+v 0* pPHISHQ+LIY(s)+1MP o(s)-DEDG(8)]  (s=1...1)

(10)  Y(8)=P(s)C(8)+v | +1pPy(s)H | +4,IY(5)+IMP {(5)-DED ()] (s=t+1,..T)
where _

(1) DEDG(s)=1gMgls)+toPu(s)Hg

(12)  DEDy(s)=tM(s)+15PL(sIH,

(13)  IMPo(s)=((1-t, )i g+tp)- P K(SHg

(14) lHPl(s):((1-t9)(1+lp)-nHJPH(s)H1

Equations { 10)-(14) reflect different aspects of the federal tax code. First, the full
values of mortgage interest and property taxes are deductible from the personel income tax bess.
DED(s) asin (1 1. )-(12) represent the deductible amount of mortgage interest and property taxes
| at ttmé s, where lp is the property tax rate. Second, the imputed rental Income of homeownershtp

is not taxable. IMP(s) as in (13)-( 14) represent the imputed rental income of hﬁmaownership.
‘The imputed rental income is calculated by muliplying housing price by the user cost of housing

services. Recall that housing dapreciation and maintenance ara not considered in this model.



At t household's utility- function is defined as Uy(C,H) which is assumed to be twice

.continuousiy differentiable and well-behaved in that it satisfies both nonsatistion and strict
concavily in X and H. The interlemporal stream of utility. is generated by the aggregetion of the

time-separable, time-invariant utility function U(C H).

At T, household's utility from terminal weallh is defined &s V(RAI(T?I)). where

RA;(T+1) is the real terminal wealth measured in constant doltars, i.e,
(1) RAY(T+1)=A(T+1)/(1+m)T

and V() is assumed to be a monotonic increaéing and strictly concave function,

The decision as of the optimal timing of trading up is relaled to the characteristics of
housing as a consumption good as well as an investment good, First, households derive utility
from the use of housing services, as reflected in their utility function. According to a pure
consumption motive, trading up is induced by the trade-off between housing services and non-
housing goods, Second, the mode] recognizes that the value of the housing stock ot terminal time
should be consistent with maximized .utility in the terminal stege. According to a pure investment
motive, trading up. is induced by the maximization of the value of the housing stock at T.

The household decision problem consists on determining when (and if) to trade up. The
liming of trading' up is oblained from the constrained maximization of its intertemporal utility.

The household's problem may be written as follows:

S (-BNC1/C1+)) TY(RA (T4 1))

.subject io

(1) budoet constraints
Y($)=P(s)C(s)+v g+ tyPL{SH g+t [Y(5)+1MP o (5)-DEDg ()] (s=1,..,1)

Y(5)=P(S)C(s)+v | +t,P(sIH ¢ +1, [¥(5)+11P (5)-DED  (s)] (s=t+1,..T)



whers

DEDg(s)=igMg(s)+1pPy(s)Hy

DED(s)=iM{8)+1,Py(sH,

IMPo(s)=((1-t, )1+ 15)-T )P (s)Hg

IMP 1 (8)=((1-t )i+t )-T P ()

{1i) _down-payment constraint for the purchase of fi

S=(1-D)P4( Hg

(iit) gown-pavyment consiraint for the purchase of second home
At 1)=(1-b+a)P L+ 1H,

{iv) termina} wealth in terms of dollars in base vear
RA(T+1)=A (T+1)/(1+m)T

In this optimization problem, parameter B3 indicstes the relative degree of importance of the
consumption and investment motives in housshold decisions. As B approaches one {2ero), the
consumption (in?eslment) motive will become more important relative to the investment
(consumption) motive. Also, this optimization problem presumes that the down-payment
constraints are always binding while the morlgajé constraints are never binding. Finally, the
mode! is consistent with the behavior of both current homeowners, who already own a house and
expect to trade it up at some point in the future, and .first—time home buyers, who sre currently
in the process of buying their first house and equally expect to trade it up. - The essential
difference is that first-time home .huyers leck initial housing equity and are therefore fully
exposed to changes in housing prices, Alsu, tax changes are going to affect both current and future
housing purchases wh_ile current homeowners have lﬁcked—in the tax benefits in their current
property.

In ofdar to examine the effects of housing taxation on housing decisions such as the optimal
timing of “trading up”, housin_g demand, and homeowners' weifare, we perform numerical

simulation analysis. In fact, the optimization problem in this paper is too complex to be tackled



analylicaﬂy in.an insightful way. For tha simulalions, we assume thal the yesrly income of our
stylized houssheld is $20,000. income is essumed lo increase at a constanl rate g+, where g
indicates the real rats of growth. The household's initial accumulated savings ere $8,000. Since
a1l the initial savings are spent on the down-payment and given a losn-to-valus i'atio bof .8, the
down-payment constraint implies that the affordable housing for this household is valued ot
$40,000 for a slandardized initial housing size of one unit. Also, the real mortigage interesi rate
is 3% and the inflation rale m, is 3% in the base case, while the rate of time preference is
uniformly set at 3%.

The utilily function is of the same form as in Dolde ( 1978), Schwab (1982), and Alm-
Follain { 1982). The utility function is assumed to be separable in housing and non-housing goods

with a constant elasticity of substitution:
(16)  U=XyoqT(-C01-apH 01 )/( 152) !

The paremeters a; and a; are set at .05 and . 15, respectively.

in turn, the utility function from terminal wealth is given by:

(17)  V=-agRA;(T+1)-81/(1+)30

where a3 =. 15 represents the marginal utility of terminal wealth,

Table 1 provides a full description of the parameters in this model as well as their values
in the base case in the numerical simulations. In the base case, if households are motivated solely
by consumptlion considerstions, the optimal timing for trading up, the optimai size of the new
h0use, and the intertemporal uti'lity are thelOth year, 1.680, and -15.285, respeclively. In
turn, if the households are motiveted by investment considerations, the optimal timing for trading
up, the optimal size of housing, and the terminal equity value in constant dollars sre the 15th

year, 2.126, and $54,220, respectively.
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In this section, we investigate numerically the effecls of changes in the major aspects of
housing taxalion on the optimal timfng of "trading up”, housing demand, and homeowners' welfare.
In particular, we discuss {he elifnination of {he deductibilily of the mortgege interest payments,
the taxation of impuled rental income at the personal income tax level, the elimination of the
property tax deduction, and the intro_duction of sn sffective capital gain tax on the sale of housing
properly. In this section, the distinclion between current homedwmrs.and.ﬁrst—lime homse
buyers is irrglevant, as long as the inflstion rate and real morigage inlerest rate are constant,

The simulation rasulis are summarized in Tablas 2 and 3.
3.1. Elimination of the Deduclibility of Marigsge Interest Payments

Under the current federal lax law nominal morigage payments on housing are, with some
gualifications, deductible from the personal income lax base.  Recently, the possibilily of
elimlznaling, at least partiaily, this deduction has gained supporters in light of the current lavel of
tﬁe federal budgét deficits end the balanced budget provisions of Lhe Gramm—Rudmén— Hollin@ Bill.
The possibility of eliminating this deduction is seen with major concern by the induslry becauss
of the negative effects it would have on the housing markel. In this subsection we investigale the
effects of eliminating the deductibility of mortgage interest payments on the optimal timing of
trading up, housing demand, and homeowners' intertemporal utility ( see Figure 1).

If the household is motivated solely by consumption cansiderations the elimination of the
deductibility of mortgage intersst payments anticipates the optima) timing of trading up from the
tenth year to eighth vear, whila the maximized intartemboral utilily is decressed. The optimal

- size of new housing is also decreasad by 11.2%.

The elimination of the morigage deductibilily may lock-in current homeowners at the

current home. {n the base case, intertemporal utility from staying at the current home is well
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below the utility with trading up. However, if the morigage inlerest deductibility is eliminaled, |
intsrtemporal utility from staying at the current home is still smaller but very closs to the
utility with tradingup. Whila trading up is still optimal, it is easy o imagine more restrictive
canfigurations of transaclion costs that would render trading up non-optimal. The elimination of
mortgage interest deductibility makes it more likely for homeowners not to trade up.

The elimination of the deductibility of mortgage interest affects non-housing consumption
and housing consumption only through consumption motives. In fact, if the household is motivated
solely by investment considerations the elimination of morigage deductibility does not affect
terminal weslth, For given evolution of prices and interest rstes, terminal wealth depends
essantially on the down-payment constraint. In the absence of intertemporal transfers of wealth
and financial assets, this constraint is not affecled by the elimination of mortgaje deductibility.
Accordingly, the optim'al timing of trading up, the utility level from terminal wealth, and the
optimal level of new housing size are not affected by the elimination of the deductiblity of mortgage
interest paymenis.

Our simuiation results show that, in general, eliminating lhe deductibility of morigege
interest anticipetes the aptimal timing of trading up, while the maxim-ized intertemporal utility
level and the value of uptrading sre diminiéhed. As in Poterba ( 1984), housing demand (the size
of the secand home)is decreased by eliminating the ded_uctibiliiy of mortgage interest. Tﬁis fact
suggests that the fears of the industry vis-a-vis this policy change, seem to be well founded. On
the other hand, as in Slemrod { 1982) homeowners' intertemporal utility level is decreased by the
elimination of the deductibility of mortgage interest. Therefore, it seems that homeowners would
also be advised to oppose the eIirﬁinatfon of interest deductibility. In this paper we show further
‘that the slimination of the deductibility of mortgage interest payments would anticipate the
optimal timing of trading up. Houseseholds would tend to trade up eariier. The elimination of the
deductibility of mortgage interest leads to a loss in non-housing consumption. Trading up earlier

compensates this loss by providing a higher level of housing services.
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3.2. Taxation of Imputed Rental Income

According to the Haig-Simons concept of income, imputed rental income from
homenwnersﬁip should be included in the personal income tax base. Despite the practicsl
difficulties in calculating imputed rental income and the large administration costs, the adoplion of
the taxation of imputed rental income remains an imporiant issue. In this subsection we
investigate the effect of taxing the imputed renlal income on tﬁe optimal timing of trading up,
housging deménd, and the lgvel of homeowner's inisrtemporal utility (see Figure 2). If the
housshold is motivated solely by consumption considerations, taxing imputed rental income
anticipatgs the optimal timing of trading up from the tenth year to the minth yeer, while the
maximized intertemporal utility level is decreased, end the oplimal size of housing is also
decreased by 5.98.

On the other hend, if the household is motivated by investment considerations, the optimai
timing of trading up, the utility level from terminal weaith, and the optimal size of housing are
not affected by taxing the imputed rentai income. In fact, terminal wealth is not affected by taxing
imputed rental income and the considerations made in the previous subsectivn apply here equally.

The simulation resuits show that imputed rental income tax speeds up the optimal timing
of trading up. However , both the maximized intertemporai'utility level and the value of trading up
are decresed. As in Poterba { 1984), taxstion of imputed rental income depressés the stock of
capital (value of uptrading). However, uniike in Hamilton and Whalley { 1985), intertemporal
utility for homeowners is reduced. Hamilton and Whalley examine tﬁe efficiency effects of thé
imputed rental income tax within a dynamic general equflibrium framework along the lines of
- Fullerton et. al (1983). They show that full texation of imputed rental income appears to be a
weifare improving change, since inter temporal effect, due to impute rental income tex, dominates

its distor tionary effect.

e e b o iy
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3.3 Deductibilily of Property Tax

The property tax paid on owner-cccupied housing is currently deductible from {he
personal income tax base. In this subsection, we irivestigate ihe sffect of eliminating tha
deductibiltiy of property lax on the optimal timing of trading up, housing demand, and
' hdmeowner's intertemporal ulility (see Figure 3). |f the household is motivated solely by
‘gonsumption considerations, sliminating the deductibiltiy of property tax slightly anticipates the
optimal liming of trading up from tenth year 1o ninth year, whils both the maximized
intertemporal ulility and the optimal size of the new house are slightly dea_:reased‘

if the household is motivated solely by investment considerations, terminal wealth is not
affected by eliminating the deductibiltiy of property tax. Therefore, the optimal timing of trading
up, the utility ]e'vel from terminal wealth, and the optimal level of housing size are not affected by

eliminating the deductibiltiy of property tax.
3.4 Taxation of Housing Capital Oains

Owner - occupants can, in most cases, avoid capitsl gains taxation. When homeowners sell
- their current home and buy another house of at least the same value within 18 months, capital
gains are not taxed. Moreover, when homeowners are 55 years old or more, a one-time capital
gain of up 10 $125,000 is excluded from capitsl gain taxation. Therefors, the tax rate on capital
gains from owner-occupied housihg is for practical purposes assumed to be zero. In this
subsection, we investigate the effect of .taxalion of housing capital gain on the optimal timing of
trading up, housing dernand,_ and homeowners' intertemporal utility (see Figures 4 and 5). We
consider two cases: the full capital gain texes, i.e., the tax rate on capital gains is the same as the
general personal income tax rats, and preferential capital gain taxes as the one that existed before

the Tax Reform Act of 1986.
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If the household is motivated solely by consumption considerations, capital gain taxation at
full rate delays the optimel timing of trading up from tenth year to twelfth year, while the
maximized intertemporal utility level is slightly decreased and the optimal size of the new house
is decreased by 7.0%. Moreover, the higher the tax rale on capital gains, the further the delay in.
the optimal timing of trading up, and the lower the intertemporal utility level is.

If household is motivated solely by invesiment considerations, the taxation of capital gains
anticipates slightly the optimal timing of trading up, and the optifnal level of trading up is reduced
by about 25%. Moreover, the full taxation of capital gain taxes shifts down terminal wealth by
aboul 20%.  Since the terminal wealth with uptrading is only rn'arginally higher than if the
household stays st the current homae, taxation of capital gains coupled with a dominant investment
motive may lock current homeowners in at the current home.

If both consumption and investment considerations are relevant, .the taxation of capital
gains decreases intertemporal utility level and the optimal Jevel of uptrading. The global effect on
the optimal timing of trading up is ambiguous in that consumption and investment motives work in

opposite directions.

3.5 Comparative Anglysis of the Different Policy Changes

The effects of the different policy changes are summarized in Figure 6. The elimination of
mortgage deductibility, the laxation imputed rental income, and the elimination of properly tax
deductibility have quelitatively the same effects on the optimal timing of trading up, the
max imized intertemporal utility, and the optimal size of housing. The aptimal timing of trading
up is anticipated and both intertemporal uti Itty and the value of uptrading are reduced under the
different policy changes. In fact, these changes affect the decision problem of our étylized
household in the same way, via the budget constraint. All the chenges are reflécted in 8 lower

after -tax income and therefore in reduced non-housing consumption, In neither cese is terminal
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weaith affected, which implies that policy changes are irrelevant for houssholds with a dominant
investment motive.

There are, however, imporiant quantitative differences among the three cases. The
elimination of the deductibility of the morigage interest payrneﬁts has the }arge§t effects in terms
of earlier trade ups és well a5 utility losses and reductions in the value of uptreding. In other
words, the deductibility of the mortgage interest is dominant policy consideration for househalds’
decisions. These results are consistant with Poterba ( 1984).

The taxstion of huuéing capital gains has a direct impact upon uptreding via the down-
payment constraint. Investment considerations are therefore relevant. Taxation of capital gains
also affects utility from housing services in the sense thet the value of upirading is_reduced under
taxation. The critical assumption here is that all the money from the sale of the current house is
used in the down-payment of the new house. Mo money is set apari to finance increased non-
housing consumption.

The four policy changes. under considerstion heve qualitatively similar impects on
inter temporal utility and the value of uptrading. However, laxation of housing capital gains may
delay the optimal timing of uptrading while the other three policy changes siways anticipate the
timing of trading up. in fact, under capital gains taxation it may be optimal for the household to
wait longer and accumulate more equity on the current house before uptrading. Notice that the
taxation of capitel gains is equivalent to a reduction in the equity of currently owned house. Under
the other policy changes, early trade up gives the households earlier access to increased housing
services that compensate the loss in non~housing consumption induced by the reduction in after-
tax income. |

Under all the scenarios there is a possibilily that policy changes will lock-in homeowners
at their current home. In fact, while the intertemporal utility from uptrading is, in the base
case, well above the utility derived from staying at the current home, under the alternative

scenarios the utility differential is drematically reduced. For some configurations of transection
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costs, for example, the non-optimality of trading up is a distinct pessibility. (A corner solution
is possible since the ebjective function for our slylized household is not globally concave.) |
from & policy point of view, simulations suggest thet not only the deductibility of
mortgage interest is by far the most important issue in ihe' taxation of housing, but aiso that
substantisl negative effects in terms of household welfare and housing demand would follow the
elimination of this provision. However, the analysis of the global effects of the elimination of
deductibility of mortgage interest could only bs pursued in 8 gensral equilibrium context and is

therafore out of the scops of this papsr.

4. Simulation Results: Inflation and Changes in the Morigage Rates

The idea that high residential appreciation. rates could induce homeowner mabilily was
explored in @ previous paper, Nakagami-Pereira { 1989). . The simulation results in that psper
sugoested that inflalion and residential appreciation tend to have a positive effect on housing
demand of the new home and to anlicipate the optimal timing of trading up. These rasults ars
consistent with the empirical evidence: mobility rates for homeowners went up during the 1970's
when inflation rate was high and dropped off in the early 80's when inflation rates remainad low.
in this paper, the pure effects of residential appreciation and high inflation rates on residential
mobility and household welfare are compounded by the special features of the current tex system.
Residential apprecistion and high inflation rates impact on residential mobility and hdusehold
welfare also via the deductibilities of nominal mortgage intarest and property tax.

| in this section, we investigate the effects of inflation housing appreciatiun. consistent with
constant real interest rates as well as the effects of changes in real morigage rates for constant

infation. The 'simulatiun results are summarized in Tables 4 and 5.
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4.1. Inflation, Housing Appreciation, and Homeowner Mobility

In thig subsection, we investigate the effects of inflation on the optimal timing of trading
up, homeowner's interlemporal ulility, and housing demand ( see Figures 7 and 8). An increase in
- inflation rate is assumed to imply a matching increase in nominal mortgage interest rates so that
real mortgage interesl rates are kept constant at 3%,

If the household ié motivaled solely by consumption considerétions. the higher is the
inflation rate, the earlier is the optimal timing of trading up. At 6% and 9%, the optimal timings
of {rading up are the seventh year and the fifth year, respectively. Also, the higher the inflation
rale 1s, the lower the maximized intertempaoral utility lsvel is. In fact, for high levels of
inflation, homeowners may be locked-1n at their current houses. At 68, the intertemporal utility
from uptrading is still higher than from staying iﬁdefinitaly in tha current house: current
homsowners still have an utilily incentive to trade up. At 9% however, homeowners have no
incentive to trade up in that intertemporal utility from uptrading is lowsr than the utilily derived
fram staying indefinitely in the current houss. Finatly, the simulations show that inflatien has s
positive effect on housing demand ( value of uptrade) by homeowners up 1o some level. The opiimal
sizes of the second home at 638 is up by 4% whils at 9%.is up by only 2.6%. After a certain
inflation level the burden of highser nominai intersst rates on mortgage interest rates becomes
dominant. |

If the household is motivated solely by investment considerations, the optimal timing
trading up is slightly anticipated by an increase in inflation rate. In turn, terminal wealth is
increased by a rise in infiation rate. At 9%, the terminal weaith in constant dollars is up by
65%. Finally, ths higher inflation rate is, tha larger is the optimal size of the new home. The

optimal sizes of the new homa at 6% and 9% are up by 20% and 32.52, respectively.



4.2 Real Changes in Morigage Interest Rates

In this subsaction we focus on the ffects of an increase in real morlgage interest rates
from 3% 10 6% (with constant inflation at 3%) on the optimal timing 61' trading up, housing
demand, and homeowners' welfars with those of an increase in real morigeoe intersst rates. These
effects are contrasted with the effects of an increase in the inflalion rate with constant real
mortgage tnterest rates.

If households are solely motivated by consumplion considerations, an increase in real
mor tgage 1hteresl rates delays slightly the optimal timing of trading up. However, trading up is
blocked by the fact that at 62, the in'tertemporal wility from trading up s the same as the
intertempor al utility from staying at the current home. There is no incentive for the household to
trade up. The increass in the real mortgage interest rates locks-in homeowners at the current
homs. In general, the higher real mortgage interest rates are, the less incentive homeowners
have to trade up. A definile consequence of the increase in real interest rotes is a decrease in
intertemporal utility for homeowners,

1f houssholds are solely motivated by investment considerations, the optimal timing of
{rading up is slightly anticipsted by an iﬁcraasa in real mortgage rates. However, terminal wealth
is decreased by about £.5% and the aptimal size of the second home is slightly decreased.

Notice that, if homeowners are motivated solely by consumption considerations, an
incrsase in inflation rate to 6% {with nominal interest rates increased to 63) anticipates the
cptimal timing of trading up, while a rise in reai mortgage interest rate to 98 (with ths nominal
rate equally at 6% ) tends to lock -in current homeownsrs at the current home. |f homeowners ars
- motivated solely by Invéstmant bonsiderations, an increase in inflation rate increases the value of
trading up and the terminal wealth, while a rise in real mortgage interest rates decreases both.

The differences in the results between housing appreciation and inflation on one hand and

chariges in real mortgage rates on the other hand, can be traced to the dif ferent fact that the latter
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affects households decisions via tha budgst constraints and the mortgage payments, while the

former only affects mortgage payments.

5. Summary and Concluding Remarks

Previous theoretical and empirical literaturs on homenwner mobility has focused on the
consumption aspects of homeownership: lifs-cycle factors (including job change); the gap
between actual and desired housing consumption; and changes in neighborhood qualily. Recent
empirical observations on housing appreciation, the evolution of morigage rates, and homeowner
mebility suggest that the investment aspect of homeownership must also be emphasized. On the
other hand, the recent work on the investment companent of housing decisions have examined
tenura cheice and the timing of tenure conversion form renting to owning, but omitted the issue of
homeownsrs' mobility, and in particular the effect of housing tax policy in the phenomena of
homeowner mobility. Thesé two trends in the literature are brought together in this paper.

This paper develops & Simulation medel of “trading up” which mmmﬁdales the
consumption and investment aspects of homeownership within an intertemporal framework, and
which also incorporates a detailed description of the provision for housing taxation. Houssholds
determine the optimal timing of trading up and the vaiue of trading up, taking into consideration -
the intertemporal utility of both heusing and non-housing consumption as well as the ultimate
pquity valus of their housing property.

Simulations suggest that the eliminalion of mortgage deductibility, the taxation imputed
rental income, and the elimination of property tax deductibility have qualitatively the same effects
on lhe.oplimal timing of trading up, the maximized intertemporal utility, and the optimai size of
housing. The optimal timing of trading up is anticipated and hotﬁ intertemporal utility and the
value of uptrading are reduced yundef: the different po_Iicy changes. However, the glimination of the
deductibility of the mortgage interest payments has the largest effects in terms of earlier trade

¥
ST
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ups as well as utility losses and reductions in the value of uptrading. In turn, the taxation of
housing capitai gains may delay the optimal timing of uptrading. Since the taxation of capital gains
is equivalent to a redu't.:tion 'in the equity of currently owned housa, it may be oplimal for the
household to wait longer and accumulate mors equity on the cu.r rent house bafors uptrading, :

Under the different policy scenarios thersisa possibﬂ.itly that policy changes will lbck-_in :
homeowners at their current home. in fact, while the intartehporal utility from uptrading is,
| ~under the status quo, well above the utility derived from staying at the current home, under the
alternétive scenar ios the utitity differential is dramatically reduced. For some configurations of
the simulations, the non-optimalily of trading up is a distinct possibility. For exam_p!e, aven
- though infiation and housing appreci;calion tend to have a positive sffect on the vélue of uptrading,
| under the cur rent tax system excessive infiation deteriorates intﬁrtem poral utility to a point that
homeownars could be Tocked-in at the current home. Also, excessively high real morigags interest

rates lock-in homeowners at the current home.
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TABLE 1

DEF[NITIONS
Variable Definition /BASE CASE/
U Utility function :
C(s) ~ Non-housing consumption in period s
Ho Initial housing consumption /1.0/
Hy Housing consumpt ien of second home
2 Rate of time preference /0.03/
P(1) Initial price of non-housing consumption goods /1,0/
P(s) Prica of non-housing consumption In period s
PH(1) Initial price of housing consumption /40,000/
Pyls) Price of housing consumption In period s o
30 Inttial saving : 18,000/
¥(1) Initiat income 120,000/
Y(s) Income in period s
m Inflation rate /0.037 -
Y Nominal housing appreciation rate /0.03/
Ty income growth rate /0.02/
ro Initial real mortgage interest rate 70.03/
r Real mortgage interest rate 70.03/
ip Initial nominal mortgage interest rate /0.06/
i Nominal martgage interest rate 70.06/
Mo(s) Remaining principal for first home in pericd s
Mi(s) Remaining principel for second home in pericd s
Yo Constant mor tgege payment for first home
vy Constant mor tgage payment for second homa
Ag(s) Equity of first home in period's
A(T+1) Terminal Equity of second home
RA{{T+1) Terminal Equity in constant doltars
DEDy(s) Deduction for first home in period s
DED(s) Deduction for second home in period s
IMP s) Imputed income of homeownership for fir st home in perind s
IMP, (s) * Imputed income of homeownership for second home in period s
ty Income tax _ /0.30/
ip Property tax ' /0oty
te Capital gain tax /0.00/
a Transaction costs (%), /0.10/
b

Fraction of mortigage _ /0.80/
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EFFECTS OF CHANGES IN HOUSING TAXATION WHEN CONSUMPTION MOTIVE DOM I.NATES (8=1)

Hy

MTG

IMP

PT
CAP

EFFECTS OF CHANGES IN HOUSING TAXATION WHEN INVESTMENT MOTIVE DOMINATES ( B=0)

TABLE 3

t Hi U
MTG no change no change no change
iPM ng change no change no change
PT no change no change no change

CAP
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TABLE 4

EFFECTS OF INFLATION AND CHANGES IN REAL MORTGAGE INTEREST RATES
. WHEN CONSUMPTION MOTIVE DOMINATES (A=1)

H HI U

INF - + -
r. lock - in : lock-in | -
TABLES

EFFECTS OF INFLATION AND CHANGES IN REAL MORTGAGE INTEREST RATES
WHEN INYESTMENT MOTIYE DOMINATES (5=0)

t Hy v

- INF - {stightly) + +
ro - (slightly) no chenge -
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E1GURE 1
EFFECTS OF ELIMINATING MORTGAGE INTEREST DEDUCTIBILITY
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FIGURE 2
EFFECTS OF TAXATIOM ON IMPUTED RENTAL INCOME
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. FIGURE 3 '
EFFECTS OF ELIMINATING THE DEDUCTIBILITY OF PROPERTY TAX

UTILITY LEVEL FOR DIFFERENT TRADING-UP TIMING (B=1)
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| FIGURE 4
EFFECTS OF TAXATION OF CAPITAL GAINS
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- FIOURES
EFFECTS OF TAXATION ON CAPYTAL GAINS
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- TERMINAL EQUITY FOR DlFFERENT mmme-«up TIMING ( B=0) =
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FIGURE 7
EFFECTS OF INFLATION

UTILITY LEVEL FOR DIFFERENT TRADING-UP TIMING (B8=1)
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FIGURE 8
EFFECTS OF INFLATION
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FIGYRE §
EFFECTS OF CHANGES IN REAL MORTGAGE INTEREST RATES
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EFFECTS OF CHANGES IN REAL MORTGAGE INTEREST RATES
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