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ABSTRACT

The Economic Recovery Tax Act of 1981 (ERTA) included
generous capital recovery provisions for investment in
rental real estate. Provisions of the Tax Reform Act of
1986 {TRA 86) eliminated these generous capital provisions
and enacted other provisions that decreased the
attractiveness of investment in rental real estate.

It was hypothesized that ERTA was associated with an
increase in multi-family housing starts and increased
vacancy rates, while TRA 86 was associated with a decrease
in multi-family housing starts and decreased rental
vacancy rates. It was also hypothesized that ERTA and TRA
86 did not have a statistically significant effect on
single-family housing starts.

A pooled time-series analysis was performed on koth
multi-family and single-family starts. The time period
covered the years 1974 through 1991 and observations for
each of the four main census regions of the country--the
Northeast, Midwest, South, and West--were pooled together.
Separate models were also examined for each of the
regions. An analysis of covariance model was used and the
intercept and slopes were allowed to change over the three
time periods: pre-ERTA, ERTA to TRA 86, and post-TRA 86.

The results suggest ERTA was associated with

increased multi-family starts and TRA 86 was associated

vi
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with decreased multi-family starts. Additionally, ERTA
was associated with decreased single-family starts and TRA
86 was not associated with a change in single-family
starts. The covariates with the most significant
contributions were the availability of money in both
models and the before-tax cost of capital in the single-
family model.

Finally, a review of various graphs indicate that
rental vacancy rates may have increased as a result of
ERTA and then decreased as a result of TRA 86. Analysis
of the results suggest that ERTA may have aided in the
economic recovery of the United States in the early
eighties, but that this resulted in an overbuilt real
estate market, contributing to poor economic conditions in
later periods. To avoid such a situation iz the future,
demand and supply conditions should be considered before

providing tax incentives for real estate investment.
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CHAPTER 1

INTRODUCTION

The 19808 was a decade of substantial tax reform. 1In
1981, the Economic Recovery Tax Act (ERTA) was enacted
(P.L. 97-34]. As the name suggests, the primary objective
of this tax act was to help the economic recovery of the
United States. Substantial changes to depreciation rules
were enacted as a means of stimulating capital formation
(Senate Rep. No. 97-144, 1981, p. 47). Among these
changes were provisions that allowed the rapid write-off
of investment in real property.

Brueggeman, Fisher, and Stern [1982] simulated
potential responses to the capital recovery provisions of
ERTA. Their results indicated that a long-term decline in
rent-to-value ratios of 20 to 33 percent for residential
rental real estate (rental realty) may have occurred if
the provisions of ERTA had been left intact [p. 222). An
implicit assumption made in determining this decline was
that investment in rental realty would have increased.

The generous capital recovery provisions enacted by
ERTA were eliminated by the Tax Reform Act of 1986 (TRA
86) (P.L. 99-514]. Numerous other provisions that
substantially eliminated the tax benefits of investments
in rental realty also were added by TRA 86. These changes

were projected to substantially reduce the investment in
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rental realty [Hendershott, Follain, and Ling, 1987, p.
85]. The impact of this decreased investment is an
expected increase in the long-run equilibrium rent level.
A conservative estimate of this long-run increase is a
rise in rents of between 11 and 19 percent [Hendershott,
Follain, and Ling, 1987, p. 84].'

During this period of reform, tax provisions related
to owner-occupied housing had only minimal revision.
Revised tax rate schedules were the only tax changes that
may have had an impact on owner-occupied housing. The
highest tax rate was lowered from 50 to 28 percent by TRA
86. The highest rate then was increased from 28 to 31
percent for years after 1990. Most likely, new homeowners
are in middle income groups and their marginal tax rate,
which is relevant for interest and real estate tax
deductions, had only minimal change. Thus, ERTA and TRA
86 probably had minimal impact on homeownership.

The current study addresses the effect of these major
tax reforms on investment in rental realty. An analysis
of multi-family housing starts is performed to examine
this relationship. The effect of taxes on single~family
housing starts is also examined. Single-family starts are

hypothesized to be primarily determined by the demand for

'Hendershott et al., ([1987]) indicate that estimates

made by others suggest rent level increases as high as 40
percent. .
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homes by new homeowners. Also, a theoretical development
of the residential real estate market is provided. This
theory provides a foundation for the current study and
future research.

The remainder of this chapter is divided into five
sections. First, the real estate income tax provisions
are reviewed. An overview of the equity and efficiency
considerations in the federal income tax treatment of
rental realty and owner-occupied housing is provided in
the second section. After this, research questions are
discussed. An overview of the methods used in addressing
some of these questions is then provided. 1In the final
section of this chapter, an overview of the organization

of the remainder of the study is given.

Qvervjew of Real Estate Tax Law
Federal income tax provisions that have the largest
impact on rental realty are discussed below, with a focus
on the provisions that were added or modified by either
ERTA or TRA 86. These provisions include capital recovery
rules, limitations on the deductibility of passive losses,
taxation of capital gains, and the alternative minimum tax
(AMT) . Other tax provisions affecting real estate have

changed over the years, but the impact of these other
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changes will not be discussed here because their impact
was likely to be minimal.?

The recovery period for rental realty was reduced
from 33 to 15 years with the enactment of ERTA. Prior to
ERTA, four methods of depreciation were available for new
property: 200 percent declining balance, sum-of-the-
years-digits, straight-line, and component depreciation.
Two methods were avajilable for used property: 125 percent
declining balance and straight-line. After ERTA, only 175
percent declining balance or straight-line depreciation
could be used for both new and used property. For
purposes of the AMT, straight-line depreciation was
required for pre-ERTA as well as post-ERTA rental realty.

The recovery period was extended to 18 years for
rental realty placed in service after March 15, 1984, and
before May 5, 1985, and to 19 years for rental realty
placed in service after May 5, 1985, and before the
effective date of TRA 86 (P.L. 98-369 and P.L. 99-121,
respectively). The provisions of TRA 86 are effective for
rental realty placed in service after 1986 and require the
use of straight-line depreciation over 27.5 years. TRA 86

requires the use of straight-line depreciation and a 40

2ZFor example, TRA 86 extended the at-risk rules to
some real estate investments and required the
capitalization of construction period interest and taxes.
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year recovery period for AMT.® This is an important
consideration because the AMT rate is currently 7
percentage points lower than the highest maximum tax rate.
Prior to TRA 86, the highest regular tax rate was 50
percent, while the AMT rate was 20 percent.

There were minimal limits on a taxpayer’s ability to
deduct rental realty losses prior to TRA 86. However, TRA
86 enacted passive loss rules that severely limit the use
of rental realty losses. The passive loss rules require
individuals, estates, trusts, and most closely held
corporations to classify all income and loss items into
one of three categories--passive, active, or portfolio.
The essence of these rules is that passive losses, which
include rental realty losses, cannot be used to offset
active or portfolio income until the disposition of the
activity producing the passive losses.

A special rule provides that an individual can use
$25,000 of passive losses from rental realty to offset
other active and portfolio income as long as the person
has active participation in the activity. The benefit of
this provision is phased-out for high income individuals.

Gains from the disposition of rental realty generally

received favorable tax treatment prior to 1987 because the

3Depreciation now results in an adjustment item for
purposes of the AMT. Prior to TRA 86, a preference item
rather than an adjustment item was relevant for AMT
purposes.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



6
majority of such gain is capital gain. This type o. gain
has been historically taxed at a lower rate than other
income.* For example, the maximum rate on a net long-term
capital gain was 20 percent prior to 1987, while the
maximum rate on other income was 50 percent. After 1987,
a net capital gain is generally taxed in the same manner
as ordinary income. However, for years after 1990, the
maximum rate on a net long-term capital gain is limited to
28 percent, while the maximum rate on other income is 31
percent.

The capital recovery changes were the primary
provisions of ERTA that affected rental realty investment.
These changes provided a substantial subsidy for this type
of investment and are hypothesized to be associated with
increased rental realty investment. The TRA 86 tax law
changes related to real estate all reduced the tax
benefits of rental realty investments and are hypothesized

to be associated with decreased rental realty investment.

cije side )
In 1949, the U.S. Congress set as a national goal "a
decent home and a suitable living environment for every
American family" (Weicher, 1979, p. 470]. One method that

has been employed to help reach this goal is the use of

‘Prior to 1987, some part of the gain may have been
subject to ordinary income treatment because of
depreciation recapture.
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tax incentives for owner-occupied housing.® These tax
incentives include the deductibility of home mortgage
interest and real property taxes, deferral and exclusion
of capital gains on sale, and the exclusion of imputed
rent.

The results of prior research show a strong
correlation between tax incentives and increased
consumption of owner-occupied housing in the United States
(Rosen, 1979; Rosen & Rosen, 1980; and Hendershott &
Shilling, 1982). This research is consistent with the
user cost of capital framework. That is, as the cost of
homeownership relative to the cost of renting is
decreased, homeownership will increase.

It can be argued that an increase in homeownership
above its otherwise natural level is efficient. The
primary efficiency argument is the creation of positive
externalities. Rosen [1988] provides an excellent
discussion of positive externalities that may be created

by homeownership. He states:

Homeowners take good care of their property, keep it
clean, etc., all of which make the other people in
the neighborhoods better off, hence, the externality.
In addition, homeownership provides an individual
with a stake in the nation. This tends to increase

SIf all tax preferences related to owner-occupied
housing, other than the exclusion of imputed rent, were
eliminated, it is estimated that all personal marginal tax
rates could be reduced by ten percent without any loss of
revenue (Congressional Budget Office, 1981, p. 40].
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8

social stability, another desirable spillover effect.
(p. 144)

If the positive externality effects of homeownership
are true, they must be weighed against equity effects.
Since homeowners tend to have a median income about twice
as high as renters [(U.S. Bureau of The Census, 1985, p.
733), tax subsidies for owner-occupied housing decrease
the vertical equity of the tax law. Prior research has
examined the equity effects of tax benefits for
homeownership [Woodward and Weicher, 1989; Pierce, 1988;
Lerman and Lerman, 1986; and White and White, 1965).

Most prior literature dealing with the equity and
efficiency considerations of the tax treatment of
residential real estate have dealt with owner-occupied
housing. These studies largely ignored rental properties
despite generous tax subsidies that have also been
provided to investors in rental realty. To the extent
these incentives have helped to improve living conditions
for renters, externality arguments similar to those for
owner-occupied housing can be offered to support these
subsidies.

The impact of tax subsidies on the level of rent to
be paid by renters also is of interest. If real estate
investors use a discounted cash flow approach in
determining rent levels, these rent levels will be

impacted by tax subsidies, or the removal of subsidies,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



for real estate investments. Consequently, as the tax
laws change, so will the rent levels. Because renters, on
average, are in lower income groups than homeowners, tax
law changes may indirectly impact the equity of the tax
law through changes in rent charges.

Basic supply and demand principles suggest that these
rent charges will only adjust over a period of time, as
the stock of rental realty changes. More (less)
investment is likely to take place as tax subsidies are
increased (decreased) resulting in an increased
(decreased) stock of rental realty available. This
increase (decrease) in investment may also increase
(decrease) the quality of rental units available and

indirectly impact the equity of the tax law through rent

level decreases (increases).

Research Questjons

Based on the tax law changes enacted by ERTA and TRA
86 and on the prior discussion, a number of questions can
be raised. These questions include the following:

1. What was the impact of ERTA on investment in
owner-occupied housing and single-family housing starts?

2. What was the effect cf ERTA on investment in
rental realty?

3. What was the effect of TRA 86 on investment in

owner-occupied housing and single-family starts?
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4. What was the effect of TRA 86 on investment in
rental realty?

5. If there was a change in rental realty
investment associated with ERTA, how did this impact the
supply available?

6. If there was a change in rental realty
investment associated with TRA 86, how did this impact the
supply available?

7. What is the impact of TRA 86 on the equilibrium
rent level of rental realty?

8. Do tax subsidies for rental realty increase the
quality and quantity of vental housing consumed?

The importance of these questions, except number five
and six, was discussed earlier. The importance of the
fifth question is directly related to the economy. At
least one economist has suggested that the current
recession is attributable to exc2ss investment in real
estate and various facilities related to manufacturing
(Burns, 1991, p. 1H]. If excess investment in real estate
and other capital was partially attributable to ERTA, the
implication is that the current sluggish economy also may
be partially attributable to ERTA. The consequence for
basic fiscal policy is that real estate tax incentives may
disturb the normal equilibrium process. Since equilibrium

is hypothesized to be determined by supply and demand
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11
principles, fiscal policy may need to be based on a
careful analysis of supply and demand conditions.®

In this study, the first six questions are examined.
The final two questions are not addressed in this study.
Instead, they are left for future research. Six
hypotheses are developed in an effort to address the first
six questions.

Based on questions one and three, it is hypothesized
that ERTA and TRA 86 were not associated with a change in
single-family starts. The rationale is that the
provisions of ERTA and TRA 86 resulted in no substantial
changes to the tax treatment of owner-occupied housing.’
To address questions two and four, it is hypothesized that
ERTA was associated with increased multi-family housing
starts and that TRA 86 was associated with decreased
multi-family housing starts.® Questions five and six
suggest that ERTA and TRA 86 affected the supply of rental
real estate available. To examine supply, the vacancy

rate is examined. It is hypothesized that ERTA is

It is currently expected that annual household
formation will fall to less than two-thirds of the 1984-87
average in the 1990s (U.S. Housing Markets, 1988, p. 1].
If this expectation holds, the demand for rental housing
is likely to decrease in the next decade.

It is assumed that demand for owner-occupied housing
is the primary determinant of single~-family starts.

*Multi-family starts is the best available measure
for investment in rental realty.
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associated with increased rental vacancy rates and that
TRA 86 is associated with decreased rental vacancy rates.
Prior research documented the anticipated responses
of real estate values and rent levels to tax law changes
in the 1980s [Brueggeman et al., 1982; Hendershott and
Ling, 1984; and Hendershott et al., 1987]. These studies
used a discounted cash flow approach to predict responses.
Implicit in this approach is a change in the supply of new
real estate as a reaction to tax reform. The responses

suggested by these simulations are examined in this study.

Overview of the Methodoloay

An analysis of multi-family housing starts is
provided in the study. An analysis of covariance approach
is used in an effort to isolate the effect of ERTA and TRA
86 on multi-family housing starts. The overall design is
as follows:

Multi-family starts: 0O X 0 X o.

The first o includes the years 1974 through 1980
(pre-ERTA). The second o includes the years 1981 through
1986 (period when ERTA was in effect). The third o
includes the years after 1986 (post-TRA 86 period). Each
X represents a tax act being examined, with the first

signifying ERTA and the second representing TRA 86,

respectively.
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The dependent variable in this model is the number of
multi-family housing starts. The independent variables
(covariates) include the nominal interest rate, real rent
level, vacancy level, unemployment rate, and credit
availability. A pooled time series approach is used
including observations for the four main census regions of
the country, the Northeast, Midwest, South, and West.
Additionally, individual models are developed and examined
for each region.

In the first part of the pooled analysis, tests are
performed to determine if the slopes for any of the
covariates change across time periods. In the pooled
analysis, the slopes do not show significant changes
across time periods. Thus, to examine the effect of ERTA
and TRA 86 on multi-family starts the model allows for
three intercepts--one for each time period. F-tests are
performed to determine if the intercepts change over time
periods. Any significant differences in the intercepts is
an indication that ERTA or TRA 86 had an impact on multi-
family housing starts. The testing procedures used in
this analysis are discussed in greater detail in Chapter
Iv.

In analyzing the regional models, similar procedures
are used. Two variations of the procedure warrant
discussion. First, due to multicollinearity and a small

sample size, detailed analysis of the independent
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variables is performed to isolate the variable(s) which
provide the most efficient models for hypotheses testing.
Based on these results, reduced form models are then
analyzed. The analysis of these reduced form models shows
that some of the slopes change over the time periods
examined. Thus, to examine the impact of the tax law
changes, the slopes are allowed to change (across time
periods) in the reduced form models. Next, the
coefficients of the intercepts and slopes in the models
examined are used to estimate multi-family housing starts
at various levels of the independent variables. Tests are
then performed to determine if the estimated level of
multi-family starts is significantly different across the
three time periods. If the estimated level of starts is
significantly different across time periods, this is an
indication that the tax acts affected starts. Further
details of this procedure are discussed in Chapter 1IV.

Single~-family housing starts are examined in a
similar fashion. The dependent variable is single-family
housing starts, while the independent variables include a
measure of the cost of capital for homeownership, vacancy
rate, unemployment rate, income level, and credit
availability. The analysis includes a pooled time series

analysis and regional models.
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Organization of the Study

A review of the literature is provided in Chapter II.
Only the literature most directly related to the study is
reviewed.

In Chapter III, a theoretical framework for the study
and additional research is discussed. The supply and
demand aspects of residential real estate are stressed.

The details of the methodology and data used is
provided in Chapter 1IV. Chapter V presents the results of
the analysis and Chapter VI summarizes the results of the
study and presents the research conclusions. Limitations

and suggestions for future research are also presented in

Chapter VI.
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CHAPTER 11
REVIEW OF THE LITERATURE

The literature most directly related to the proposed
study and theoretical development is reviewed in this
chapter. The literature is divided into four groups, with
a separate section of the chapter devoted to each of these
groups. Studies using a simulation approach to examine
changes to real estate tax law are the focus of the first
section. In the second section, the literature related to
real estate starts is reviewed. These two sections
provide background for the empirical analysis in the
current study. The simulations provide support for the
hypothesized relationships between ERTA and TRA 86 and
changes in multi-family housing starts. Background for
the development of independent variables (covariates) is
provided in the starts studies discussed.

The third section emphasizes literature related to
the rertal adjustment process of rental realty. The
primary reason for the inclusion of this section is to
provide background for the theoretical development of the
rental adjustment process. Although this process is not
empirically investigated in this study, the theory is a
natural extension of the empirical analysis and will be

the background for future empirical analysis.

16
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Finally, the fourth section reviews additional
literature that does not fit one of the previously
mentioned categories, but is directly relateda to the
proposed study. The first two studies examined in this
section deal with homeownership and the factors that are
relevant to the demand for homeownership. These factors
are relevant in the analysis of single-family starts,
since the theoretical model developed is based on the
demand for homeownership. The final two studies discussed
provide an empirical analysis of real estate tax law
changes. The results of these final two studies are
consistent with the simulation studies and the theory

developed in the next chapter.

The Simulation Approach

Generally, these studies and other simulations are
based on a discounted cash flow model, which allows for
insight into the potential reactions to tax law changes.
Simulations illustrate the process by which the real
estate market likely reacts to tax law changes. This
process develops as follows. First, an increase
(decrease) in tax subsidies to rental realty decreases
(increases) the cost of investment in real estate. 1It is
generally assumed that this decreased (increased) cost
will stimulate increased (decreased) investment and will

be capitalized into the value of the property. The result
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will be higher (lower) property values. As real estate
investment continues to increase (decline), rents will
decrease (increase). Eventually, rent charges and
property values will return to equilibrium. This process
is further illustrated in Chapter III.

Brueggeman, Fisher, and Stern [1982) simulated the
impact of ERTA on rental realty by using a discounted
present-value approach to examine the short-run and long-
run responses to the tax law changes. The tax law changes
are discussed below. Their model required assumptions
about a typical real estate investment and real estate
investor, with initial assumptions about a pre-ERTA
investment. These initial assumptions included a typical
real estate investor in the S0 percent marginal tax
bracket, expensing of 100 percent of construction period
interest during the construction period, and depreciation
of the real estate over a 30-year period using the double-
declining balance method.

These assumptions were then changed to take into
account the provisions of ERTA. Specifically,
construction period interest was amortized over 10 years
and the capital recovery period was changed to 15 years
with the 175 percent declining balance method being
applied.

Their results suggest that, if the provisions of ERTA

had been left intact, a decline in rent-to-value ratios of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



19
approximately 20 to 33 percent could have been expected.
This potential decline was attributed to the generous
capital recovery provisions of ERTA, and was sensitive to
changes in the expected rate of inflation and the response
of mortgage interest rates to changes in the inflation
rate.

In anticipation of the tax law changes enacted in
1984 and 1985, Hendershott and Ling [1984) calculated the
impact of changing the capital recovery period of real
estate from 15 to 20 years, by using a discounted cash
flow approach to simulate potential responses. The model
allowved the long-run supply price to respond to demand
changes and also the long-run rent levels to adjust to
their long-run equilibrium, with a lag. The future sales
price and optimal holding period were determined
endogenously.

Assumptions about the typical investment and investor
were incorporated into the model, with the key assumptions
including a baseline investment consistent with the ERTA
provisions allowing a 15-year depreciable life, an
investor in the 45 percent marginal tax bracket, and a
marginal tax rate on capital gains of 18 percent. This
baseline case was compared to an investment with a capital
recovery period of 20 years. As in the previous

simulation, the AMT was ignored.
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Results were shown for various expected inflation
rates, discount rates, and supply elasticities. A short-
run decline in the price of new residential properties of
between 3 and 4 percent was estimated, and the long-run
estimate of the increase in real rents was 10 to 12
percent.

Hendershott, Follain, and Ling ([1987] used a
discounted cash flow approach to analyze the anticipated
impact of TRA 86 on real estate. The critical
characteristics assumed for the post-TRA 86 investor
included a lengthening of the tax depreciation life to
27.5 years, construction period interest and taxes
recovered over 27.5 years, the use of straight-line
depreciation, and elimination of the capital gains
deduction. However, AMT and passive loss restrictions
were not considered. They used a marginal tax rate of 33
percent for post-TRA 86 provisions and two pre-87 marginal
tax rates, 49 and 42 percent. State and local income
taxes were incorporated into these marginal tax rates.

A decline in interest rates, an expected result of
the general decreased incentive effects of TRA 86, was
also incorporated into the model. Based on their results,
the authors predicted a long-run increase in the
equilibrium rent level of 11 to 19 percent and suggested
that this long-run increase would be reached in 4 to 12

years depending upon the market, with equilibrium being
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reached sooner in growth markets. Estimates for
anticipated decreases in the initial value of real estate
properties resulting from TRA 86 were also provided.

Generally, these studies and other simulations are
based on a discounted cash flow model which allows for
insight into the potential reactions to tax law changes.
However, some limitations of this approach warrant
discussion. For example, assumptions about the typical
real estate investment and investor are required, with the
results being sensitive to the possible inaccuracy of
these assumptions because verification may not be
possible. It is interesting to note that these
simulations generally ignore the impact of the AMT. Also,
Hendershott, Follain, and Ling [(1987] do not incorporate
the passive loss rules.'

Several implicit assumptions are also incorporated
into the simulations. First, it is assumed that real
estate investors are rational profit maximizers with
perfect information and understanding of the tax law.
Second, transaction costs involved in the purchase and

disposition of real estate properties are ignored.

!The importance of the passive loss rules and AMT
were discussed with a tax manager at a national accounting
firm who specializes in the real estate tax area. This
manager pointed out that most real estate developers/
owners with whom he is familiar are only paying income
taxes due to the AMT and the passive loss provisions.
Thus, regular tax rates may not be an important
consideration for a number of real estate investments.
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Nevertheless, two empirical studies that are reviewed in
the fourth section of this chapter provide support for the
assumption that real estate investors use an approach
consistent with a discounted cash flow model. If this
assumption is true, the supply of rental housing should
increase (decrease) as tax incentives are increased
(decreased). The theoretical development in the next
chapter is based on this proposition, the real estate

starts literature discussed below, and general supply and

demand principles.

Real Estate Starts

The simulation studies discussed above suggest that
multi-family housing starts should increase when
owners/developers have an opportunity to increase their
profits through increased tax subsidies. Prior studies
have included various components of owners’ profits such
as rent and the cost of credit. However, none of these
studies has directly examined the impact of tax law
changes on private residential construction. Variables
generally considered relevant in these studies include
various components of the cost of capital, the vacancy
level, and the cost of credit.

Rosen [1979]) provides an empirical analysis of multi-
family housing starts on a regional basis. He examined

the four census regions by using data that was primarily
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from government publications. Rosen developed a recursive
three equation framework to examine housing starts on a
quarterly basis from the second quarter of 1966 through
the second quarter of 1978.

Multi-family housing starts were determined
endogenously in the first equation. The exogenous
variables included the vacancy rate, construction costs,
mortgage supply in real terms, the desired stock of multi-
family units lagged one period, and the expected rental
price over expected occupancy costs. In the second
equation, the completion of multi-family housing starts
was determined endogenously as a function of prior period
starts. Finally, the third equation was an identity
relating the current stock to the stock in the prior
period adjusted for depreciation of units, plus the
completions in the current period.

Rosen’s results indicated that almost all variables
in the starts equation were significant, the only
exception being construction costs. Interestingly,
housing starts were highly sensitive to the price of rents
and the vacancy rate. Also, the parameter values across
regions were substantially different, indicating the
richness of a regional model.

Jaffee and Rosen [1979] were primarily interested in
examining the impact of credit availability on residential

construction. Two separate construction models were
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estimated. The first model was employed to estimate
single-family housing starts, while the second model was
used to estimate multi-family housing starts. Both models
were estimated on a quarterly basis at the national level.
Single-family housing starts were estimated for the period
from the second quarter of 1965 through the second quarter
of 1978, while multi-family housing starts were estimated
from the first quarter of 1964 through the second quarter
of 1978.

In the single~-family estimation, the number of
single-family housing starts was the dependent variable.
Independent variables included: (1) the change in the
number of occupied single-family housing units in the
current period, (2) the number of existing single-family
units in the previous period, (3) the number of vacant
single-family units in the prior period, and (4) a vector
of variables representing mortgage cost and credit
availability. The first three variables were proxies for
demand, and the second variable was included as a proxy
for the part of production that replaced depreciated or
removed units. The number of vacant single-family units
was dropped from the equation because it had a high
correlation with the number of occupied single-family

units, precluding a statistically significant coefficient.
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The vector of credit availability variables included
the nominal interest rate, the flow of deposits into
thrift institutions, and a measure of the flow of mortgage
credit from federal agencies. The model fit fairly well,
although the coefficients were generally of borderline
significance. However, of special interest is the fact
that the nominal mortgage interest rate had the expected
negative sign and the deposit flow term had the expected
positive sign.

In the multi-family starts model, the number of
multi-family housing starts was the dependent variable.
The independent variables included the profit margin, the
real mortgage interest rate, the vacancy rate, and a
mortgage fund rationing variable. All of these variables
were weighted by the outstanding stock of multi-family
units. Thus, outstanding stock of multi-family units was
also included in the model. The profit margin variable
was the rental component of the consumer price index
divided by the overall consumer price index. The mortgage
fund rationing variable was the real flow of funds to
thrift institutions. All of these variables were
significant and had the expected sign.

DiPasquale and Wheaton [1989] extended prior research
by incorporating income taxes in the cost of capital.

They performed a yearly time series on a national basis

for the period 1960 through 1988. The model was estimated
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using ordinary least squares, with the number of multi-
family starts per year being the dependent variable. The
independent variables included prior-period construction,
rent in the current period, vacancy rate in the current
period, construction costs, and the rental cost of
capital.

The most interesting result of their study was that
the rental cost of capital was significant and negative
(as expected), the implication being that as the rental
cost of capital increased, the number of multi-family
starts decreased. However, it is impossible to determine
from their model which of the various components of the
rental cost of capital drove the results.

Clements [1989] examined the impact of tax incentives
on low-income housing starts. The study was divided into
two parts. 1In the first part, an internal rate of return
model was developed and divided into a tax and a non-tax
component. In the second part, Clements constructed a
regression model with the tax and non-tax components of
the internal rate of return model as independent
variables. The dependent variable in the regression was
the number of multi-family subsidized housing starts
during the current period. The other independent
variables included the level of direct subsidy provided to
multi-family subsidized housing starts for the current

year and the average return available on tax-free
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long-term municipal bonds. The latter variable was
included to allow for alternative uses of funds.

Clements conducted the analysis at the national level
on a quarterly basis for the period 1970 through 1985. No
association was found between tax preferences and low-
income housing starts. There are a number of explanations
for this unexpected result. First, there may be no
relation between tax incentives and investment in low-
income housing. On the other hand, the model may have
been misspecified since demand for low-income housing was
not considered. Finally, the internal rate of return
model required assumptions about the typical investor and
investment project. These assumptions may have been
inaccurate.

Private residential construction was examined in the
first three studies discussed and, generally, the findings
indicate that the demand for housing, cost of credit, and
the rental cost of capital are all important
considerations in explaining private housing starts.
Surprisingly, construction costs were not found to be
highly correlated to housing starts. An important
variable not directly considered in these studies was
income tax effects. However, DiPasquale and Wheaton

{1989] did incorporate income taxes into the rental cost

of capital.
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Clements {1989) attempted to directly estimate the
impact of taxes on low-income housing starts, but the
findings do not support any relation. 1In summary,
Clements provides the only starts study that has directly
examined income tax effects and found that income tax

provisions were not correlated with public housing starts.

The Rental Adjustment Process

Studies that examine the rental adjustment process
find that rents generally rise as the landlord’s costs
rise, and thus support a discounted cash flow or user cost
of capital determination for rental charges. Costs in
these studies affect the discounted cash flow or user cost
of capital and are generally found to be passed to
consumers in the form of higher rents. To the extent that
taxes are part of the user cost of capital or impact the
user cost of capital, the results of these studies support
the simulation studies suggesting that an increase
(decrease) in tax subsidies will first result in an
increase (decrease) in property values and will be
followed by a decrease (increase) in the real rent level.
The rental studies discussed below, plus the simulation
studies previously discussed, provide the background for
the theoretical development of the rental adjustment

process discussed in Chapter III.
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DeLeeuw and Ekanem (1971) empirically estimated the
determinants of rent charges for rental housing by using
the 1967 U.S. Bureau of Labor Statistics (BLS) survey to
analyze the differences in rents between various
metropolitan areas. Since sizable differences exist in
rent levels for comparable units in different areas, the
authors suggested that studying differences among cities
amounts to studying the long-run behavior for the rental
housing market.

The dependent variable used in several specifications
of the model was the rent level. It was drawn directly
from the BLS study. The independent variables examined
were the price of capital inputs (measured by annual
mortgage payments), the price of operating inputs, the
general price level for the metropolitan area (excluding
the rental component), the median income per household,
the vacancy rate, and the number of households in the
metropolitan area. The price of operating inputs was taken
directly from the survey and included the price of
utilities, property taxes, insurance, and repairs.

The results indicated that rent levels were higher in
cities with higher capital costs and operating costs.

This finding is consistent with the user cost of capital
framework: the higher the general price level and the
capital costs in an area, the higher the rent level. The

vacancy rate was found to be insignificant. The authors
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suggested that this was a result of each metropolitan area
possibly having a normal vacancy rate. The normal rate
was hypothesized to be higher in areas of fast growth, due
to construction preceding demand.

Smith [1974) examined the impact of the vacancy rate
and the change in property taxes on the change in rent
levels for each of five Canadian cities, using yearly data
for the period from 1961 through 1971. Separate
regressions were run for each city and an additional
pooled regression was run. In both the separate and
pooled regressions, the vacancy rate and property tax
variables were found to be highly significant. The
results suggest that landlords are able to pass property
tax increases on to their tenants and that each city has a
different natural vacancy rate.

Eubank and Sirmans (1979] examined the price
adjustment mechanism for rental housing in the United
States, using rate of change in rents as their dependent
variable. The two independent variables were the vacancy
rate and the rate of change in total operating expenses.
Data for four cities and four apartment types were
examined. The analysis was performed on yearly data for
the period 1967 through 1974. Separate regressions were
run for each building type and for each city. A pooled
regression was also performed. Generally, the rate of

change of operating expenses was significant and had the
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correct sign. Current vacancy rate and vacancy rate
lagged one period were both considered, but generally,
neither specification of the vacancy rate was significant.
Eubank and Sirmans concluded that landlords shift
operating expenses to tenants.

Rosen and Smith [1983] examined both the rental
adjustment process and the natural vacancy rate for
seventeen U.S. cities. In estimating the rental
adjustment process, the rate of change for the rent level
was the dependent variable. The rate of change for the
operating expenses and vacancy rate were the independent
variables. Separate regressions were performed for each
of the 17 cities. A pooled regression was also
implemented for the period 1969 through 1980.

Data on the vacancy rate and expenses were obtained
from the Institute of Real Estate Management, Anpual
Income/Expense Analysis for Apartments. Rental
information was obtained from the BLS Apartment Rents for
each city. The vacancy rate variable was significant and
negative for both the separate regressions and the pooled
regression, thus supporting the view that the vacancy
rate is critical in determining the rental adjustment
process. The rate of change of operating expenses was
found to be significant in some of the cities and in the

pooled regression.
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In the second phase of the study, the natural vacancy
rate was estimated.? The results indicated that the
natural vacancy rate was higher in areas that experienced
a higher degree of turnover and had a higher dispersion in
rents. The growth of housing stock was significant and
positive in explaining the vacancy rate. These findings
were consistent with the hypothesis that vacancy rates
were higher in areas of rapid construction. Population
growth was found to be insignificant because, as Rosen and
Smith {1983] explain, population growth reduced the
natural vacancy rate once construction was taken into
account.

The above studies sup