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THE "USED HOUSE MARKET"

by

Kenneth T. Rosen and Lawrence B. Smith#%

I. Introduction

In recent years considerable attention has been devoted
to the determinants of housing starts and expenditures f;r
new residential construction.1 On the other hand, very little
attention has been given to an analysis of the existing house
market.2 This neglect has occurred although the value of the
existing stock is many times greater than the value of
annual expenditures for new residential construction,
expenditures for alterations and additions to the existing
stock are approximately 25 percent of the value of expéndi—
tures'for all new construction, and'changes in the value
of the existing housing stock influence a wide range of
consumption and investment decisions.3 This paper makes
a beginning at overcoming the neglect of the used house
market by describing and analyzing the structure and

operation of the existing home resale market.

The paper bégins in Section II with a description of the
basic structure of the market, focusing primarily on the
pattern of‘single—family house resale acfivity, the value of
expenditurés for alterations-and additions, and the recent

behavior of existing home prices. In Section III,ba model

is developed to explain resale activity, the value of upgrad-



ing expenditures and the determination of single-family house
prices.v The empirical results of the estimated model are
presented in Section IV, and these results are summarized and

their implications discussed in Section V.

II. Characteristics of the Used House Market

A. Recent Historical Trends

A home purchase is the largest single consumer trans-
action that the vast majority of Americans make, and it is_the
1érgest portion of nonhuman wealth for most of these households.

A recent estimate indicated that the existing housing stock
accounted for 27 percent of household wealth in 1979,4 as the
relative importance of housing in household wealth grew rapidly
during the last decade with the large rise in nominal and real
housing prices (shown in"Table I).

In 1989, 65“pespgnt bf American households owned their own
homes and 40 percent of these homés were unencumbered by mort-
gage debt. At this time theré were 56 million single-family
dwelling units of which 42.8 million were owner-occupied, 11.2
million were occupied by tenants, and 2.0 million were vacant.

" During 1980, approximately 2.9 million of these homes were resold
while new construction was commenced on only 853,000 single-
family units. In 1980 expenditures for additions and altera-
tions were $9.5 billion compared to $38.6 billion for new
residential construction on single-family homes.

An indication of market activity in the existing and new
single~family housing sectors duriﬁg the last decade and of
the pattern of housing prices over this period is presented in

Table I.
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The most striking difference in the activity in the
existing housing and new construction sectors centers on
their cyclical volatility. New housing construction shows
a high cyclical volatility, while activity in the resale
housing market has shown a relatively stable upward trend
until the dramatic decline in 1981l. Expenditures. on alter-
ations and additions appear to be the most stable over
time with a minor counter-cyclical pattern, passibly because
the substantial non-monitized (and non-imputed) owner labor
coppqnent in the alterations and adﬁitions process rises.
during periods of economic slack as unemployed households
have more time to contribute implicit labor services.

In addition to the greater stability of the existing
home resale market, Table I indicates that the vélume of

housing resales not only substantially exceeds the volume of

new construction but that the ratio of housiné resales to
starts has increased during the decade from 2.0 to 3.4.
Expenditures for alterations and additions have also risen
relative to new construction as the ratio of these
expenditures has increased from approximately .16 percent
during the first half of the 1970s to .25 percent in 1980.
These trends are significant not only for the homebuilding
and real estate brokerage industries, but also for the mort-
gage market since an increasing proportion of mortgage credit
is going to finance resale and upgrading activity rather than

new construction.



B. Market Characteristics

Despite the large volume of transactions, the existing
house market is characterized by market imperfections, dis-
equilibrium, and large transactions costs which are normally
associated with "thin" markets. These imperfections in the
existing single family housing market result from the spatial-
1y fixed and location-specific nature of the housing unit,
the heterogeneity of these units, and an allocative mechanism
that physically distributes housing units between users by the
movement of the users rather than the movement of houses.

The spatial fixity of the stock ensures the heterogeneity
of the commodity and prevents a relatively inexpensive dis-
semination of market information. Consequently, market par-
ticipants, both potentiél buyers and potential sellers, are
forced to devote considerable time (and expense) to acquire
information as to the value of the specific bundle of housing
attributes (including loéation) associated with each individual
house.5 As a result, there are considerable implicit and
explicit search costs connected with a house sale. Implicit
costs include the time and the opportunity cost associated
with the market search in cbtaining the relevant pricing
information and in selecting a house from among a hetero-
geneous stock. Explicit costs include the brokerage and agent

fees generally incurred to reduce the implicit search costs.



In addition to the search costs and fees, there are
substantial transactions costs associated with trades in
real property.7 Two of the most substantial costs are the
legal and recording fees connected with such t;ansactions,
and the financing costs associated with the nontransferability
of existing low-interest rate mortgages. The nonassumability
of existing financing means that existing fingncing must be
repaid upon a sale and hence the cost of financing associated
with any house increases according to tﬁe difference between
the current and existing mortgage rate on the outstanding mort-
gage loan balance. The importance of this cost has increased
greatly in recent years with the sharp rise in interest rates.
However, the non-enforceability of the "due on sale" clause
in a number of states has partially offset this increase.

Finally, the immobility of the stock also necessitates
that used housing be physically allocated between users by
the movement of the users rather than the movement of the
house.9 Since such movements entail very large discrete ad-
justments by the household, additional large transactions
costs are built into the allocative process in the form of
packing and moving costs, furnishings that become inappro-
priate, and psychological costs of breaking neighborhood
attachments.

The existence of very large transactions costs associat-
ed with a housing move means households are likely to be in

disequilibrium with respect to their optimal housing



consumption.10 On the other hand, a housing disequiiibrium also
can be particlly or completely reduced by uﬁdertaking a hous-
ing alteration or addition. Generally, alterations and
additions are used to remedy smaller disequilibrium imbal-
ances, although they may'bé used to rectify any degree of
imbalance. Adjustment or transéétiAﬁ;>ébéts 5150 arise with
alteration and addition expenditures. These adjustment costs
stem primarily from the substantial diseconomies of scale
associated with small scale constructiom, since typically these
increase per squaré foot costs relative to new comstruction.
Moreover, alterations and additions involve substantial
household disruption and disproportionately high planning

and design costs.

Since a household will maintain its disequilibrium posi-
tion until the present value of the expected benefits from
reducing the disequilibrium exceed the transactions costs
associated with a housing adjustment, households are likely
to tolerate a considerable disequilibrium. This disequilibrium
can thus be considered to be stable, or the household can be
considered to be in a bounded equilibrium, in the sense that
the household has no incentive to remedy the disequilibrium.
The process of household adjustment from disequilibrium provides

the focus of our model of the used house market.

III. A Model of the Used House Market

Since the primary household decisions in the existing
housing market are associated with altering housing consump-

tion and investment by moving or by undertaking alterations



and additions,ll the model focuses upon the bounded equili-

brium (or stable disequilibrium) nature of the hopsehold's
housing choice.

Building on traditional micro and macro models of hous-
ing demand,12 we assume that a household demands an owner-
occuﬁied house so as to obtain a desired bundle of consump-
tion and investment housing attributes,13 Hj*, where Hj* is
a vector of the desired housing attributes. Since the desired
bundle of attributes is based upon the household's consumption
and investment demand, it is assumed to depend upon the house-
hold's permanent income, Y, the household's. demographic character-
istics (life cycle, size, etc.), Z, the user cost of home-
ownership, (represented by the nominal price of homeowner-
ship, PH, the cost of mortgage credit, RM, the difference

between the current and expected'future price of housing, apd
the household's marginal tax bracket),14 the price of other
consumer goods, PC, the price of renting housing services, R,
the expected futgre price of housing, PHe, and the yield on

alternative investments.ls’l6

E3
H, = h(Y,Z,PH,RM,PC,R,PH®), (1)

Assuming Hj represents the vector of housing attributes owned
by the household at the beginning of the period, then D is
the household's disequilibrium in terms of housing attributes

where
D=8 H | (2)
I B

Because the transactions costs associated with reducing



disequilibrium either by moving or by altering the bundle of
housing attributes through renovation are substantial, a
household will remain within its bounded equilibrium until
the presént value of the expected benefits from reducing the
housing disequilibrium exceed the transactions costs associ-
ated with a housing adjustment. A household's disequilibrium
in housing attributes can thus be considered to be stable
within the bounded range in which the present wvalue of the
costs of maintaining a disequilibrium are less than the trans-
actions costs of remedying the disequilibrium.17

We assume that a household enters the period with-
in its bounded equilibrium and maintains its position unless
either the degree,. and hence the cost, of disequilibrium
increases, or the transactions costs of moving or the adjust-
ment costs of alterations and additions decline. The probability
of a housing adjustment, Pr, occurring in period t thus varies
directly with changes in the degree of disequilibriuﬁ,'and in-
versely with changesvin the transactions costs of moving, MC, and
costs of upgrading via alterations or additions, AC. Equation

(3) shows the probability of a housing adjustment as a function

of AD, AMC, AAC,

Pr, = p(AD_,AMC_,AAC.), (3)

Since the change in the degree of disequilibrium
is equal to the difference between the current and lagged gap
between the desired and actual bundle of housing attributes,
we get equation (4),

. *
AD, = @} - Bi,) - (Hye g - Hypo1), (4)
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Assuming that a household's actual bundle of'housing attributeé

18

in the absence of a housing adjustment is fixed (equation (5))

Hy, = Hjt_l, (5) -
the change in the housing disequilibhrium is equal to the

change in the desired housing attributes (equation (6)).

AD = H* H
g = Hig -

%
Jeop = bEIL. (6)

In addition to changes in a household's desired housing
attributes, changes in the transactions costs of moving or in the
costs of alterations and additions can move a household out of
its bounded equilibrium. Most models of household mobility
and quality adjustments have assumed transactions costs to be
constant.19 However, these costs clearly have variable
elements. With respect to moving, search éosts‘are a function
of market tightness with search time falling as the availa-
bility of newly completed homes and vacancies increases. In-
formation costs, which may be measured by the cost of broker-
age,20 and legal fees increase with the size of the trans-
action.21 Financing costs arising from the nonassumability of
existing mortgage finance increase with the mortgage interest
rate. Consequently, transactions costs associated with mov-
ing may be summarized as a function of housing availabilty as

proxied by housing completions (HC), housing prices, and the

mortgage interest rate. The change in the transactions



costs of moving is a function of the change in these variables.

AMC = m(AHC,APH,ARM) A

In an analogous fashion, the adjustment costs associated
with alterations and additions are variable. Alteration and
aédition costs increase with the construction costs of renova-
ting a housaing unit; and the fees, design costs and disruption
costs can be considered to vary directly with the extent of
the renovation. Alteration and addition costs can thus be
summarized as a function of construction costs (CC) and
housing prices (assuming the extent of a removation varies
directly with the average price of the house), and the change
in alteration and addition costs is a function of the change

in these wvariables.

AAC = a(ACC, APH) (8>
The probability of moving, Pm, and the probability of

undertaking expenditures for alterations and additions, Pa, can
be obtained by substituting equations (8), (7), (6) and (1)
into (3) and recognizing that the probabilities of moving and
undertaking upgrading expenditures are respectively inversely
affected by changes in alteration and addition costs on the

one hand, and moving and other transactions costs on the other

hand.22

Pm

(AY,AZ,ARM, APH, AHC, APH®, AR, ACC) (9)

Pa = (AY,AZ,ARM,APH,ACC,APH®,AR,AHC) (10)
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Although individual household behavior can be represented
by the threshold model specified in equations (9) and (10), a
macro model aggregating over all homeowners gives a continous
specification in which the number of moves is a function of the
explanatory variables in equation (9) scale& by total single
family households, and expenditures for alterations and addi-
tions (A) is a function of the explanatory variables in equa-
tion (10) scaled by the stock of single-family housing (SH).

Some modificatioms are required in the specification of
the moving équation to translate it into a sales of existing
homes (8) equgtion since in its present form the eéuation repre—
sents only turnover transactions of existing homeowners,23 and
ignores first-time buyers who account for approximately 40 per-
~cent of all sales.24 First-time homebuygrs are influenced
by bésically the saﬁé variables tﬂat affect turnové?s,
although the transactions costs associated with shifting
from renting to owning are somewhat lower because of the
greater: ease of moving from rental accommodation. Twov
changes, however, are necessary to reflect the influence of
first-time homebuyers. First, to include the effect of first-
time homebuyers we aggregate over all households (HH) rather
than simply households already occupying single-family housing.
Second, the.effect of the rental price variable becomes am-
biguous in the household move equation since an increase in the
relative price of alternative rental accommodation increases

the demand for homeownership, and hence moves, for first-time



homebuyers. On the other hand, such an increase reduces the
desire of existing owners to move to rental accommodation.
Consequently, the sign on the rental variable is indeterminant
in the aggregate sales equation.

Similarly, the sign on the rental variable in the altera-
tions and additions equation is ambiguous since an increase in
rent discourages existing homeowners from adjusting their
housing by shifting to rental accommodation. Since such shifts
usually arise in response to a desire for reduced housing
consumption, higher rents should be accompanied by a reduction
in the normal maintenance expenditures on ownership homes. On
the other hand, higher rents may also imply increased expendi-
tures as some owner-occupiers are induced to partition
their homes into smaller rental units and some non-occupier
investors respond by upgrading their housing investment.

Finally, it is possible that a household might not
remedy its disequilibrium simply by one modé of adjustment
but might combine moving with alterations or additions to

the newly purchased home.25

To allow for this possibility;
the sales variable was introduced in lagged form (to repre-
sent the delay in upgrading expenditures after acquisition)
into the alterations and édditions‘equation.

Redefining the model to include these modifications but
ignoring the lag structure generates the following linearized

26

estimating equations.



S = bg + bjAY*HH + bpAZ*HH - b3APH*HH - b,ARM<HH +

bsAHC + bgACC*HH + b,;APH®*HH £ bgAR * HH + € (11)

A = ap + aAY*SH ¥ aAZ*SH + a3APH*SH -+ a,ARM*SH -

asAHC - agACC*BH + a7APH *SH * agAR*SH + asS + €} (12)

" The nature of the adjustment choice decision is clearly
indicated in equations (11) and (12) by the‘anticipated opposite
signs of the PH, RM, HC and CC variables since these indicate
that when the transactions costs primarily associated with
méving (PH, RM, and HC) fall, housing disequilibrium is more
likely to be remedied by moving than by expenditures for.altera-
tions and additions. When the costs primarily associated with
alterations and additions (CC) decrease, housing:disequilibrium
is more likely to be reduced by these expenditures and the
number of moves will decline. Although the expected impact of
Y and PE®on both moving and expenditurés for alterations and
additions is indicated to be positive, if the elasticity 1is
significantly greater fﬁr disequilibrium adjustment via one
mode compared to the other, the substitution effect might
dominate the expected price or income effect and a negative

sign might be appropriéte with respect to the inferior alternative.



In addition to sales and expenditﬁres for alterations and
additions, the used house market is characterized by the be-
havior of housing prices. Although the single-family house
market is a market characterized by heterogeneous commodities,

the close substitutability of housing units and high degree

of competitiveness in the market suggests priées are deter-
mined by the interaction of the stock demand for homeowner-
ship housing services, H;, with the stock supply of these
services. Thus we directly solve for the price of the exist-
ing housing units by a minor modification of equation (1).
Assuming the stock demand for homeownership housing services
ispfoportionate to the stock demand for housing units, and

that the stock supply of these services is proportional to

the stock supply of single housing units, SH, the linearized
price determination model for single-family housing based on

equation (1) may be specified as

PH = bo+ b,Y + byZ - bsRM + b,PC +

bsR + bgPH® - b,SH + ¢ (13)

IV. The Empirical Results

The basic theoretical model described in the previous

section was estimated with quarterly data over the period



from 1969 to 1980 using OLS esfimation. The empirical estimates
of the sales and alterations and additions equations are pre-
sented in Table II. Because of co-linearity between the change
in population and lagged sales Variablés in the alterations and
additions equation, three alternative specifications of this
equation are shown in Table II. These variations consist of
entering the change in population and lagged sales variables
separately and together in the alterations and additions equa-
tions. The inclusion §f both variables (column 4) generates
the highest Ez and lowest SER (%), which suggests there may

be some jointness in the adjustment process even though both

of the co-linear explanatory variables appear insignificant.
This interpretation is supported by the significance of the
sales variable when the change in population variable is omitted
(column 3). However, our preferred specification is that which
includes the change in population variable without the sales
variable (column 2), and the discussion which follows of the

empirical results pertains to this specification.

The empirical estimates of the price equation are shown in
equation (14), A description of the modifications necessary
to empirically estimate the model is included with the discussion
of the empirical results presented in this section. A detailed
discussion of the variables and the data sources 1is Presented

in Appendix A,



Independent
Variables

Expected Change
in House Prices

Change in Mort-
gage Pate

Divorce
Population Aged
35-44 '

Change in (Income/
Construction Costs)

Change in (House
Prices/Income)

Change in (House
Prices/ Construc-
tion Costs)

Sales

Housing
Completions

Q3
Constant

-ﬁz

F

Ser (%)

* bracketed numbers
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TABLE II

Regression Results, 1969:2 - 1980:4 *

(1)

Sales of
Existing
Homes

.017E-03
(3.8)

-.036
(6.0)

<254
(2.5)

1.41
(6.4)

-.118
(2.9)

<472
(3.7)

193.8
(5.6)

77.8
(0.8)

.941
73.87

7.48

are t statistics

(2)

Alterations
and Additions
(real expendi-

(3)

Alterations
and Additions

(real expendi-

(4)

" Alterations

and Additiomns
(real expendi-

‘tures) - - tures) - - - " tures)
-4 .7E-08 -2.6E-08 -3.7E-08
(2.1) 1.2) (1.6)
2.96E-06 2.79E-06 2.46E~06
(1.8) (1.4) (1.5)
.0081 _— .0062
(7.7) - (2.2)
2.30E-0Q7 3.63E-08 3.12E-08
(2.2) 4.7) (3.8)
—0162 -0153 e 138
(3.0) (3.3) (3.1)
— 3.9E~03 9.36E-04
(8.0) (0.7)
7.24 5.11 6.73
(57.5) (16.2) (9.3)
.706 .721 .735
16.79 14.22 16.91
7.61 7.41 7.23



PH = 27,576 + .0999Y _ - 1160.9RM +.450POP - 42,598 [%% -1
(1.72) (1.51) - (2.81) (1.80) (1.59)
+ .725PH + 608.0(RM - RM_ ) + 320.7Ql
t-1,t-4 t-

(2.52)" ¢ (2.50) 8 (1.0

+ 954.6Q2 + 1225.6Q3 (14)
(2.57) (4.80)

R2 = .999, F = 3602.2

DW = 1.47, 1969:2-1980:4
where: POP is population aged 35-44, and

PH is a four quarter distributed lag on PH.
t-1,t-4

A. Demographic Variables

Equation (1) hypothesizes that the desired housing
characteristics vary with demographic changes closely as-
sociated with life cycle and family size. A number of
demographic variables were empirically considered to repre-
sent these changes including births, divorces, and popula-
tion over various age categories associated with homeowner-
ship. The empirical results indicate that demographic varia-
bles in the form of divorces and change in the population
age 35-44 exert a significant influence in the used house

market, while births do not.27



The significance of the divorce variable on the demand
for housing services is quite obvious since divorce changes
the economic and demographic characteristics of the household
and in fact usually creates two households. As a result a
divorce often triggers a home sale as part of the adjust-
ment to the new size and financial circumstances of the
smaller housing unit. Moreover, the financial settlement
often requires the sale of the house. The coefficient of
.254 suggests that one out of four divorces triggers an
immediate home sale. This estimate seems reasonable given
the number of previous renters and tendency to postpone the
housing adjustment until a convenient time with respect to the
education of children.

The change in the population aged 35-44 is extremely sig-
nificant in explaining both the volume of housing sales and
expenditures for alterations and additions. This suggests
that household disequilibrium reaches the threshold level after
approximately ten years of homeownership.zs_ Consequently
households make the housing adjustment either by trading-up
their house or undertaking upgrading expenditures at this
stage in their life cycle. The coefficient of 1.41 in the
sales regression éuggests that a net change in the population
size in this age category stimulétes more than one home
sale through the chain of sales that a trading decision en-
courages (i.e., the purchase of a new home or a previously

i 29
occupied unit and sale of the presently occupied home, etc.).
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The population variable also was significant in the
price determination equation indicating that population
growth in this age bracket exerts upward pressure on
housing demand and housing prices. 1In addition, a supply/
demand imbalancé variable measured by the ratio of the
lagged stock of single-family houses to total households
exerts the expected downward pressure on the price of houses.

B. Income, Price and Price Expectations

The basic economic variables affecting the demand for
homeownership -- income, the price of housing, and the mort-
gage interest rate -- also needed to be more precisely defined
before implementing our empirical specification. The income
variable is defined as per capita permanent personal income
in current dollars. The house price variable is derived from
the National Association of Realtors existing home sales
series and represents the median sales price of existing
homes. Our empirical specification entered the income
variable in both the sales and alterations and additions
equations relative to the cost of housing and the cost of
renovations respectively. Thus, permanent income entered
the equations in real terms. The ratio of the price of
houses to permanent income was used in the sales equation to
represent the cash flow affordability of housing while the
ratio of permanent income to construction costs was used in the
alterations and additions regression to represent the cash
flow affordability of these expenditures. These variables

are significant in their respective regressions indicating



affordability has a significant influence on activity in both
segments of the existing home market, and that rising real
incomes encourage both trading up and upgrading renovation
expenditures. In our price determination equation the un-
deflated permanent income variable was also significant,

(at the 10 percent level). This positive coefficient implies
that higher nominal incomes are directly related to higher
house prices.

Because current housing consumption and investment
decisions depend upon expectations of future house prices as
well as current affordabilityfm' an expected house price.
appreciation variable was constructed and entered into each
equation. The price expectation term was derived using a
polynomial distributed lag on the median house price series.31
Since theory provides little guidance on the appropriate degree
of the polynomial or the length of the lag distribution,
various lag structures were attempted and the statisgically
best (i.e., most significant) were used in the estimated
regressions. A ten-quarter lag was used in the sales re-
gression and four-quarter lag in the alterations and additions
and price determination regressions.

The price expectation variable is significant in all three
regressions. It has a highly significant positive sign in
the home sales equation, implying that higher expected house
price appreciation encourages more home purchases. The

variable has a statistically significant negative sign in .

the alterations and additions regression. This is consistent



- 22 -

with the hypothesis that alterations and additions generally
remedy smaller disequilibria, and that large disequilibrie
generated by rising price expectations cause households to
undertake major adjustments by moving rather than by rené—
vating. The negative substitution effect thus appears to
dominate the positive price expectation effect in the case

of renovations. The positive sign of the price expectations
variable in the price equation indicates that expectations
about future house prices are consistent with short-run
extrapolative expectational models. The rental price variable
was insignificant in all regressions which is consistent with
the previous theoretical discussion that suggested that the
sign of the coefficient was indeterminant.

C. The Mortgage Rate

A key variable in all three regressions is the ¢onventional
mortgage interest rate. This variable is specified in both
level and difference form. In its level form the variable
proxies the affordability of housing. In its difference form
the variable represents transactions costs associated with
the non-assumability of mortgages and changes in housing
affordability.

In the sales equation the change in the mortgage rate
is taken as a three—-quarter distributed lag. The negative sign
indicates that rising mortgage costs discourage housing sales
both by reducing the affordability of new housing acquisitions

and by causing the tranmsacting parties to lose the low interest



rate on existing mortgages when these mortgages are non-
transferable.32 In the aglterations and additions regression
the change in the mortgage rate is taken as the difference
between the current and eight-quarter lagged rated. The
positive sign indicates that as the transactions costs of
moving associated with losing favorable mortgage financing

on non-assumable mortgages increase, expenditures on altera-
tions and additions rise. Thus an increase in mortgage costs
shifts the adjustment mode from housing turnovers to increased
expenditures for housing renovations.

The level of the mortgage rate on new financing also
affects the overall demand for housing both for consumption
and investment purposes, and hence the level of the mortgage
rate is significant with a negative sign in the house
price equation. However, not all mortgages are non-assumable.

As a result the benefits of existing low rate mortgages are

often acquired jointly with the house, and are normally capi-

talized in the price of the house. This capitalization effect
is reflected in the significant positive coefficient on the
difference -between the current and eight-quarter lagged mort-

gage rate in the price determination regression.

D. Construction Costs and Market Tightness

The empirical results also indicate two other factors
are significant in the choice of mode used to increase
housing consumption. The first of these is construction

costs which exert a significant downward impact on alteration
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and addition expenditures. Construction costs were insig-
nificant in the sales regression suggesting the effect was
greater on renovation expenditures directly than on shifting

the mode of adjustment from renovation to moving.

The second influence is the degree of housing market
tightness as reflected in the volume of new housing com-
pletions.33 Higher new completions significantly increase
housing sales by increasing the choice of housing alterma-
tivés and reducing the search costs associated with a
household move. On the other hand, new completions are in-
significant in explaining alteration and addition expen-
ditures, which suggests that the degree of market tightness
affects the volume of housing turnovers directly but that
it has little effect on shifting the upgrade mode between
moving and renovating. The variable may also be interpreted
as reflecting the linkage between new and existing housing
activity since the purchaser of a new home is often an
existing homeowner and the completion of a new home triggers
a chain of sales. The coefficient of .472 in the sales
regression indicates that almost half of new completions
elicit existing house sales as new home purchasers trade

up from their existing homes.

V. Summary and Conclusions

The preceding discussion indicates that behavior in the

existing single-family house market can be characterized
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essentially in terms of households seeking to adjust disequi-
librium in their kousing consumption and investment by moving,
by undertaking expenditures for alterations and additions, or
by some combination of these modes. A housing adjustment is
made when the present value of the costs of disequilibrium
exceed the costs of such an adjustment. The choice of the
adjustment mode is significantly influenced by the transactions
costs of moving and the adjustment costs of renovating.

The volume of housing sales was shown to depend signi-
ficantly upon the nominal price of housing relative to per-
manent income, the mortgage rate, the expected future price of
houses, the size of the population aged 35-44, the number of
divorces and the volume pf single-family housing completions.
The real value of expenditures for alterations and additions
was shown to depend significantly upon the cost of construction
relative to the price of housing, the expected future price of
housing, the difference between the current and laggéd mort-
gage rate, real permanent income and the size of the popula-
tion aged 35-44. The mortgage rate and price expectations were
significant in affecting the mode of adjustment. Housing sales
varied directly and alteration and addition expenditures varied
inversely with rising price expectations. Sales varied in-
versely and alteration and addition expenditures varied directly
with rising mortgage rates.

The analysis also indicated that prices in the existing

house market are determined by the interaction of the stock
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demand for homeownership and the stock supply of houses.
Housing prices were shown to depend significantly upon perr
manent income, the expected future price of housing, the
current level of the mortgage rate; the difference between
the current and lagged mortgage rate; the size of the popu-
lation aged 35-44 and the ratio of the stock of housiné
relative to the number of households;

Our results also have a number of implications for the
future relative importance of activity in the existing and
new housing sectors. The sensitivity of moving and renovating
activity to the population aged 35-44 suggests these activi-
ties will continue to show considerable strength after new
construction weakens in the late 1980's due to a decline
in population in the new household formation age bracket.
The relative insensitivity but posifive relationship of
alteration and addition expenditures with the rate of in-
terest on new mortgages suggests alteration and addition
expenditures will have a tendency to fluctuate inversely
with new reside;tial construction expenditures which are
highly sensitive and negatively correlated with the mortgage
rate. TFinally, the paper  clearly shows the close linkages
between the used housing market and demographicand economic
conditions. It thus contributes to our understanding of the

dynamics of the housing market.
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: d Rosen, 1979;
See for example Fair and Jaffee, 1972; Jaffee an y :
Grebler and Maisel, 1961; Huang, 1966; Kearl, 1979; Maisel,
1963 and 1965; Rosen, 1979; Smith, 1969; and Sparks, 1967.

Some attention has been given to selected aspects of
this market. For example, Chinloy,6 1980 and 1981;
Mendelsohn, 1977; Muth, 1974; and Margolis, 1981.

For example, in many models of new residential construction
changes in the value of the existing housing stock affect
the profitability of new construction and hence the level
of this construction.

Seiders, 1980.

For a discussion of this search procedure and the proba-
bility of a successful house sale see Chinloy, 1980,

This assumes economies of scale in the information
process that give rise to brokers who can provide part
of the information at a lower cost than the principals
would incur directly.

For an analysis of the theoretical impacts of tramsactions
costs see Muth, 1974. :

In about seventeen states the courts have disallowed
the enforcement of a due-on-sale clause in the mortgage
contract, thereby allowing the assumption of a low
interest rate mortgage.

This point i1s raised in the literature on housing turmnovers.
See, for example, Hanushek and Quigley, 1978; Weinberg,
Friedman and Mayo, 1981; and Speare, 1974.

For a discussion of the disequilibrium in micro models see
Hanushek and Quigley, 1978; and Weinberg, Friedman and
Mayo, 1981. '
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12.

13.

14.

15.

16.

17'

18.

19.

20.

L

This ignores the disinvestment decision of undermain-
tenance although such an option would be viable if
the present value of the deferred maintenance exceeds
the present value of the reduced capital values and
altered transactions costs.

For a review of many of these models see de Leeuw, 1971
and Polinsky, 1977.

We abstract from tenure choice considerations and assume
that sales activity would only marginally be affected by
variables that independently affect tenure choice. Most
variables, like inflatiomnary expectations, that affect
tenure choice also affect turnover and are included as
explanatory variables. For a discussion of models bear-
ing on tenure choice, see Rosen and Rosen, 1980 and Weiss,
1978.

The user costs of housing are delineated in detail in Rosen
and Rosen, 1980. 1In the following model we abstract from
changes in the average marginal tax bracket and hence this
variable is omitted in equation (1).

Although the government treasury bond yield over the anti-
cipated holding period would be a more appropriate alter-
native yield, we use the RM variable to represent alterna-
tive yields .since it is already an included variable and
is highly correlated with the medium term bond yield.

The appropriate specification of the relative investment
return is based on the expected after-tax gains from
owning a larger house minus the additional expenditures
corrected for consumption benefits, relative to 'the yield
on alternative investments. (The current net rental
yield R/PH is not included since the house is owner-occu-
pied.) Because of the interaction of the tax structure
and inflation, the return to homeownership from accelera-
ting inflation increases nonlinearly. For a discussion
of these forces, see Rosen and Rosen, 1980; Hendershott
and Hu, 1981; Diamond, 1980; and Kearl, 1979.

See Weinberg, Friedman,.and Mayo, 1981, for a discussion
of some of these issues.

This assumes depreciation and normal maintenance do not
alter the actual housing attributes.

For example, Hanushek and Quigley, 1978; Weinberg,
Friedman, and Mayo, 1981; Muth, 1974; Mendelsohn, 1977;
and Chinloy, 1980.

This assumes a relative efficiency of obtaining infor-
mation via brokers or agents and assumes their fees
represent the cost of information.
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21. Straszheim, 1975, p. 83 makes this observation but does
not utilize it in his empirical work.

22. Equations (9) and (10) have been simplified by deleting
PC, which is highly co-linear with other included
variables,

23. Investor sales, which are also omitted, may be incorporated
into the model by assuming that gross transactions are some
constant multiple of the net change in investor holdings,
and that net investor holdings adjust according to changes
in the expected yield on single-family housing relative-
to the yield on alternative investments. Assuming the
relative yield depends upon the net cash flow return
(which is based on the implicit rent, R, and the nominal
price of homes, PH) and expected capital appreciation,
PH™, relative to alternative investment yields repre-
sented by the current mortgage rate, RM, the net change
in investor demand may be incorporated into the previous
equations by reinterpreting the estimating coefficients.

24, National Association of Realtors, 1981, p 6.

25. Our specification also ignores the case of speculative
renovations by third parties attempting to make an
arbitraging profit since this activity was relatively
rare during the estimation period.

26, In this specificaiton, AZ is defined as a rate. Rather
than scale this variable, the actual population numbers
are used in the estimating equations, which thus approxi-
mate the rates scaled by HH or SH. Similarly, for HC no
scaling is shown since HC is essentially in the same
unit of measure as S and A.

27. The insignificance of the birth variable may be due to an
inappropriate leading or expectational specification.
Since births are often planned, an 1incorrect lead struc-
ture may have been tested. Alternatively, the effect of
births could be randomly or widely distributed over time.

28. The median age for first-time homebuyers was 28 over the
: estimation period.

29. The large size of the coefficient may also indicate that
the appropriate age bracket should be larger and that
the population size of the enlarged bracket is highly
correlated with the included variable. However, since
data is available only in ten-year intervals, we were
precluded from a more precise age bracket specification.
The 35-44 age bracket is substantially better than any
other multiple of ten according to the usual statistical
tests.
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31.

32 .

33 .

For a discussion of the impéct of price expectations'see
Grebler and Mittelbach, 1979; Henderson and Hu, 1981; and
Rosen and Rosen, 1980.

This procedure should approximate a rational expectations
model. See Feldstein and Flemming, 1971, for an elabora-
tion of this approach.

The benefits of the loss of the low rate financing go
to the lending institution and are lost to both the buy-
ing and selling party when there is non-assumability.

Vacancies would not be an appropriate measure of market
tightness in the homeownership market because they do not
reflect excess demand at the prevailing marginal reserva-
tion price. This would more closely be reflected in a
sales to real estate listing ratio or listing to housing
stock ratio. However, measures of these ratios do not
exist nationally.
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Appendix A: Data Sources

The key data series which made implementation of this
model possible were estimates of the sales volume of exist-
ing homes published in the Federal Reserve Bulletin. These
data on sales volume of existing homes are collected by the
National Association of Realtors. The Realtors aggregate
the sales volume of their local boards and then construct a
national total using data from the Annual Housing Survey
Tapes to expand their survey to the universe of all home
sales. This technique assures consistency among the two es-
timates of home sales volume.

The two demographic variables, divorces and population
aged 35-44, were derived from official government data sources.
The divorce data are collected by the National Center for
Health Statistics. The population data are from the Bureau
of the Census estimates of resident population. 1In gddition,
a number of the economic series were scaled byltotal house~-

holds, also derived from the Bureau of the Census.

In terms of economic series, three variables were used:
income, house price, and the mortgage ?nterest rate. The income
series is per capita personal income in current dollars. The
house price series was derived from the National Association of
Realtors' existing home sales series and represents the median
sales price of existing homes. The mortgage interest rate series
is the conventional mortgage interest rate for all lenders as com-
piled by the Federal Home Loan Bank Board. The completions of

housing data are from the Census Bureau's monthly survey.
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