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Executive Summary

B etween 2003 and 2006, home
prices rose dramatically, but
then they fell abruptly in 2007 and
thereafter. While many believe that
the main cause of the boom was easy
access to credit in the form of sub-
sidized interest rates, others have
focused on different issues.

Clearly, economists are far from
reaching a consensus on the roots of
the boom-bustbehaviorin the real
estate market. Some are skeptical
about the role of interest rates; others
conjecture that “irrational exuber-
ance” played the mostimportantrole
in shaping the housingboom. Many
believe that mortgage securitization
contributed to the rise of riskier loans;
others have focused on the principal-
agent problem, in which financial insti-
tutions have been unable to screen the
loan applicants appropriately, and this
lax screening hasled to moral hazard.

This Special Report focuses on
two government-sponsored enti-
ties (GSEs): the Federal National
Mortgage Association (FNMA or
Fannie Mae) and the Federal Home
Loan Mortgage Corporation (FHLMC
or Freddie Mac). Although these
GSEs were established with the pri-
mary goal of developing a secondary
mortgage market to increase home-
ownership among low-income groups

and underserved areas, they became
involved in profiteering and mort-
gage-backed securities (MBS), which
left them far behind their primary
goals.

This paper tries to capture the
effects of GSE interventions in the
housing market through subsidized
interest rates and down payments on
median single-family home prices
at the national level. Contrary to
the standard asset market model’s
approach, down payments may oper-
ate through two opposite transmis-
sion channels. The first channel
affects the affordability for a typical
home buyer; the second affects the
supply of mortgage loans and may
have positive effects on the demand
side by increasing the resources
available to homebuyers.

This analysis uses time series
regression models with quarterly
data from 1980 to 2010 to examine
the effect of conventional 30-year
mortgage interest rates and down
payments on median home prices at
the national level. It controls for such
fundamentals as household assets,
personal income, unemployment rate,
property taxes, vacancy rate, and
inflation expectations of home prices.
The analysis demonstrates that:

m The conventional mortgage
interest rate has a small negative
impact on home prices.

m A 25-basis-point increase in the
conventional mortgage inter-
est rate, as discussed in a study
by Scott Frame and Lawrence J.
White, as a result of GSE liqui-
dation and holding other things
equal, leads to a 2.25 percent
reduction in home prices. In other
words, a jump in interest rates of
25 basis points has a small nega-
tive impact on home prices.

m While down payments have a neg-
ative association with home prices,
the relationship is statistically
insignificant for most models.
However, in one of the estimated
models, controlling for property
taxes makes the down payment
coefficient negative and statisti-
cally significant.

m A 25-basis-point increase in down
payment leads to 1.5 percent lower
home prices.

m Theresults of this study suggest
that home prices are influenced
more by mortgage interest rates
than by down payments. This has




A HOUSING MARKET WITHOUT
FANNIE MAE AND FREDDIE MAC

important policy implications
forfinancial institutions because
changing the down payment com-
pared to the mortgage interest rate

will have less impact on home prices.

m Contrary to the expectations of
policymakers, the Fannie Mae
and Freddie Mac policy of eas-
ing requirements for purchasing
homes since 1996 was found to
be associated with a small rise
in housing prices. The overall
results indicate that home prices
are influenced mainly by such
fundamentals as household
assets, personal income, and
effective tax rates.

m The federal government’s policy
of subsidizing mortgage interest

rates and lowering down pay-
ments to raise homeownership
has failed due to inelasticity of
home prices to mortgage interest
rates and down payments.

Indeed, the government’s interven-
tions in the market haveled toa
huge amount of deadweight loss for
society rather than helping low-
income individuals secure home-
ownership through lower prices.
Although lower interest rates
through macroeconomic stimu-
lus packages may benefit those
borrowers who refinance existing
mortgages at lower interest ratesin
the short term, market imperfec-
tions and asymmetric information
may prevent this from lasting long.

The federal government should
avoid any subsidy in the form of
lower interest rates or lower down
payment requirements because these
interventions have adverse long-
term effects on the housing market
and the economy. Although these
policies may boost the demand side
in the short run, they risk reinflating
abubble in the medium or long run.
Therefore, as many scholars have
already suggested, the appropriate
action is to reestablish market forces
by completely liquidating the GSEs.

—Nahid Kalbasi Anaraki, Ph.D., is
a Visiting Fellow for Special Projects
in the Center for Data Analysis at The
Heritage Foundation.
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Abstract:

Econometric analysis of Fannie Mae’s and Freddie Mac’s interventions in the housing market suggests that their
interventions have led to higher housing prices, which may have adversely affected poor and low-income groups.
Liquidating Fannie Mae and Freddie Mac is more likely to increase homeownership. While such a policy might increase
interest rates in the near term, it would also lead to lower median home prices, which in turn would increase the ability of
low-income groups to purchase a house. It would also enhance competition among financial institutions, leading to lower

interest rates in the medium to long term.

etween 1996 and 2006, the

Federal Reserve’s housing price
index rose by 90 percent based on
quarterly data (1980 Q1 =100), but
then it fell by 12 percent between
the first quarter of 2007 and the last
quarter of 2010.! While many believe
that the main cause of the housing
boom was easy access to credit in
the form of subsidized interest rates,
which changed the nature of the
marginal homebuyer, others focus on
different problems.

Clearly, economists are far

from reaching a consensus on the
roots of boom-bust behavior in
the real estate market. Edward
Glaeser, Joshua Gottlieb, and
Joseph Gyourko are skeptical about
the role of interest rates.> Karl
Case and Robert Shiller conjec-
ture that irrational exuberance
played the most important role in
shaping the housing boom.? Ryan
Bubb and Alex Kaufman believe
that principal-agent problems
within the mortgage securitization
program contributed to the rise
of riskier loans.* Richard Green,

Roberto Mariano, Andrey Pavlov,
and Susan Wachter argue that the
spread between lending and deposit
interest rates inflated asset prices
and created the real estate market
bubble that burst.® Andrey Pavlov
and Susan Wachter attribute the
asset price inflation to underpriced
credit because financial institu-
tions mispriced risk to gain market
share and maximize profits.¢

This Special Report focuses on
two government-sponsored enti-
ties (GSEs): the Federal National
Mortgage Association (FNMA
or Fannie Mae) and the Federal
Home Loan Mortgage Corporation
(FHLMC or Freddie Mac). Although
these GSEs were established with the
primary goal of developing a second-
ary mortgage market to increase
homeownership among low-income
groups and in underserved areas,
they became involved in profiteer-
ing and mortgage-backed securities,
which left them far behind their pri-
mary goals.’

Mortgages effectively became
atool for speculation and bonus

profiteering throughout financial
institutions. According to Roberto G.
Quercia and his coauthors, “Over 2.3
million homeowners faced foreclo-
sure in 2008, an 81 percentincrease
from 2007.”8 The redefault rate for
single-family loans (the percentage
of modified loans that are seriously
delinquent or that completed the
foreclosure alternative of subprime
loans) reached the unprecedented
level of 50 percent in 2008. This
figure dropped to 38 percentin 2009
and then to around 8 percent in 2010.°

The high delinquency rate of
subprime mortgages led to substan-
tial losses for the holders of securi-
ties. The problems in the subprime
mortgage market led the investors to
reassess the credit risk, thoroughly
undermining the credibility of finan-
cial markets. The link between finan-
cial market and real estate market
motivated many economists to look
for conceptual or empirical reasons
to explain how changes in financial
market conditions could cause the
boom-bust behavior of the housing
market.
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This paper tries to capture the
effects of the GSE interventions in
the housing markets through sub-
sidized interest rates and reduced
down payment requirements on
median single-family home prices
at the national level. Contrary to
the standard asset market approach,
down payments may operate through
two opposite transmission channels.
The first channel affects the afford-
ability of a typical home buyer; the
second affects the supply of mortgage
loans and may have positive effects
on the demand side. These channels
will be discussed in more detail in
the theoretical section.

The remainder of this paperis
structured as follows. First, the litera-
ture on the determinants of hous-
ing prices and the effects of Fannie
Mae and Freddie Macliquidation on
home pricesis reviewed. The analy-
sis derives a reduced form equation
for home prices based on supply and
demand equations for housing mar-
ketsin the theoretical section. The list
of variables, their summary statistics,

and resources is reviewed in the data
section. The elasticity of home prices
to different independent variables is
measured in the econometric section.
Finally, the analysis ends with a con-
clusion and policy discussion.

Literature Review

This section reviews seminal
studies on the determinants of home
prices, as well as the effects of GSE
liquidation on housing prices."

Many scholars have found that
home prices are affected by the real
after-tax interest rate, permanent
income, mortgage credit, the vacancy
rate, the distribution of income, the
unemployment rate, the price-to-
income ratio, annual growth in home
prices, financial deepening, and
demographic factors such as per-
centage of the population age 65 or
older and changes in household size.
Regardless of the methodology used,
many studies have found a negative
correlation between home prices and
interest rates. In addition, some have
concluded that interest rates cannot

explain a large part of home price
movements, and a few have found
that down payment changes are
unlikely to have a major impact on
home prices.

Joe Peek and James Wilcox use
data from 1950 to 1989 to estimate
home prices as a function of unem-
ployment rates, financing costs,
demographic factors, and material
costs within the framework of a
reduced form equation derived from
supply and demand functions. The
supply depends on real house prices
and the price of construction materi-
als. The demand is positively related
to the real income, size, and age dis-
tribution of the population and nega-
tively related to real house prices,
unemployment rate, and homeown-
ers’ real after-tax borrowing costs.
Using ordinary least squares (OLS),
they find that real home prices are
negatively correlated with the real
after-tax interest rate and positively
correlated with permanent income
and cost of materials. Demographic
factors such as age and distribution

1. Federal Housing Finance Agency, House Price Index for the United States (USSTHPI), at http.//research.stlouisfed.org/fred2/series/USSTHPIl/downloaddata?cid=97

(August 18, 2011).

2. Edward L. Glaeser, Joshua D. Gottlieb, and Joespeh Gyourko, “Can Cheap Credit Explain the Housing Boom,” Harvard University, July 28, 2010,
at http.//www.economics.harvard.edu/files/faculty/25_Glaeser_Cheap_Credit.pdf (October 13, 2011).

3. Karl E. Case and Robert J. Shiller, “Is There a Bubble in the Housing Market?” Yale University, Cowles Foundation for Research in Economics Paper No. 1089,
2004, at http.//www.econ.yale.edu/~shiller/pubs/p1089.pdf (October 13, 2011).

4. Ryan Bubb and Alex Kaufman, “Securitization and Moral Hazard: Evidence from Credit Score Cutoff Rules,” Federal Reserve Bank of Boston Public Policy
Discussion Paper No. 11-6, August 30, 2011, at http.//www.bostonfed.org/economic/ppdp,/2011/ppdp1106.pdf (December 1, 2011).

5. Richard Green, Roberto Mariano, Andrey Pavlov, and Susan Wachter, “Mortgage Securitization in Asia: Gains and Barriers,” 18th Annual East Asian Seminar on
Economics, June 13, 2007, at http.//www.asres2007.umac.mo/papers/102%20-%20PAPER.pdf (October 13, 2011).

6. Andrey D. Pavlov and Susan M. Wachter, “Systemic Risk and Market Institutions,” Bank of Canada, September 2010, at http://www.bankofcanada.ca/wp-content/

uploads/2010/09/pavlov.pdf (October 13, 2010).

7. For atimeline of the evolution of Fannie Mae and Freddie Mac interventions in the housing market, see Appendix A.

8. Roberto G. Quercia, Lei Ding, and Janneke Ratclliffe, “Loan Modifications and Redefault Risk: An Examination of Short-Term Impact,” University of North
Carolina at Chapel Hill, Center for Community Capital Working Paper, March 2009, p. 1, at http.//www.ccc.unc.edu/documents/LM_March3_%202009_final.pdf

(August 30, 2011).

9. Federal Home Loan Mortgage Corporation, annual report for 2010 on Form 10-K, February 24, 2011, p. 134, at http.//www.freddiemac.com/investors/er/

pdf/10k_022411.pdf (August 30, 2011).

10. For a summary table of the literature review, see Appendix B.




SPECIAL REPORT | NO. 105
APRIL18, 2012

of income are also among significant
determinants of home prices."
Raymond Tse, C. W. Ho, and S.
Ganesan use the data on Hong Kong
real estate markets to estimate the
determinants of home prices. They
use a reduced form equilibrium
model to explain changes in house
prices by variables such as nominal
interest rate, changes in consumer

price index, and transactions volume.

Their results indicate that these vari-
ables can fully explain home prices.'*

Min Hwang and John Quigley use
U.S. metropolitan data over a 13-year
period (1987-1999) and develop a
model that relates variables such
as regional employment, income,
construction costs, vacancy, and
new construction to housing market
prices. Their result highlights the
importance of income and employ-
ment in real home prices.'

Lance Freeman and his col-
leagues use an econometric analysis
to test whether GSE activities lead
to better housing market conditions.
They study the secondary mortgage
market across underserved areas
in Cleveland, Ohio, from 1993 to
1999 and find no significant rela-
tionship between mortgage interest
rates and home prices after control-
ling for a variety of neighborhood
characteristics.

Kieran McQuinn and Gerard
O’Reilly use quarterly data for 1980
to 2005 and variables such as dis-
posable income, interest rate, house
prices, and amount borrowed for the
Irish economy. They use dynamic
OLS to estimate the relationship
between house prices and interest
rates and find that shifts in home
prices can be explained by the
amount an individual can borrow
from financial institutions, dispos-
able income, and the interest rate."”

Bal4zs Egert and Dubravko
Mihaljek investigate the deter-
minants of home prices in 19
Organisation for Economic
Co-operation and Development
(OECD) countries from 1975 to
1994 and in transition economies
in Central Eastern Europe (CEE)
between 1993 and 1998. They use
gross domestic product (GDP) per
capita, the real interest rate, the
equity price index, the unemploy-
ment rate, population, and the share
of labor force in the population as
independent variables. They find that
fundamentals play an important role
in shaping home prices in both OECD
and CEE countries. However, they
find a robust relationship between
home prices and interest rates.'®

Sophocles Brissmis and Thomas
Vlassopoulos investigate the

interactions between mortgage
financing and home prices in Greece.
They use quarterly data from the
fourth quarter of 1993 to the second
quarter of 2005 and variables such
as the amount of the housing loan,
GDP, the mortgage interest rate, and
residential property prices. Using
avector error correction model
(VECM), their results suggest that
housing prices are weakly exogenous
in the long run, meaning that the
causality is not from housing loans to
home prices. However, their short-
run analysis indicates a contempo-
raneous bidirectional dependence
between housing loans and home
prices."”

An Xudong, Raphael Bostic,
Yongheng Deng, and Stuart Gabriel
conduct two tests to evaluate the
effects of GSE mortgage purchases
on median house value and home-
ownership rate. They use data from
1990 to 2000 and test the hypotheses
that GSE performance in targeted
areas affects home prices. They use a
list of sociodemographic characteris-
tics and such independent variables
as the price-to-income ratio, the
annual growth in home prices, the
supply constraint index, the per-
centage of the population age 65 or
older, changes in household size, the
change in minority percentage of

1. Joe Peek and James A. Wilcox, “The Measurement and Determinants of Single-Family House Prices,” AREUEA Journal, Vol. 19, No. 3 (1991), pp. 365-379, at
http.//www.haas.berkeley.edu/groups/finance/House%20Prices%20and%20Indexes.pdf (August 26, 2011).

12. Raymond Y. C. Tse, C. W. Ho, and S. Ganesan, “Matching Housing Supply and Demand: An Empirical Study of Hong Kong's Market,” Journal of Construction
Management and Economics, Vol. 17, No. 5 (1999), pp. 625-633.

13. Min Hwang and John Quigley, “Economic Fundamentals in Local Housing Markets: Evidence from U.S. Metropolitan Regions,” Journal of Regional Science, Vol. 46,
No. 3 (2006), pp. 425-453, at http.//urbanpolicy.berkeley.edu/pdf/HQ_JORSO6.pdf (October 2, 2011).

14. Lance Freeman, George Glaser, and Ron Malega, “The Impact of Secondary Mortgage Market and GSE Purchases on Home Prices: A Cleveland Case Study,”
Urban Affairs Review, Vol. 42, No. 2 (November 2006), pp. 193-223.

15. Kieran McQuinn and Gerard O'Reilly, “Assessing the Role of Income and Interest Rates in Determining Irish House Prices,” in Central Bank & Financial Services
Authority of Ireland, Financial Stability Report, October 6, 2006, at http.//www.centralbank.ie/publications/Pages/FinancialStabilityReport.aspx (December 1, 2011).

16. Balazs Egert and Dubravko Mihaljek, “Determinants of House Prices in Central and Eastern Europe,” Bank for International Settlements Working Paper No. 236,
September 2007, at http.//www.bis.org/publ/work236.pdf (October 5, 2011).

17. Sophocles N. Brissimis and Thomas Vlassopoulos, “The Interaction Between Mortgages Financing and Housing Prices in Greece,” Bank of Greece Working Paper
No. 58, March 2007, at http://www.bankofgreece.gr/BogEkdoseis/Paper200758.pdf (October 11, 2011).
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the population, and the unemploy-
ment rate. They find that increased
GSE activity is statistically asso-
ciated with declines in neighbor-
hood vacancy rates and increases in
median home value.'®

Tossifov Plamen, Martin Cihak,
and Amar Shanhavi use quarterly
data for 20 advanced countries from
1990 to 2006 to find the determi-
nants of home prices. Their inde-
pendent variables are life-cycle
wealth, the short-term interest rate,
the spread between long-term and
short-term interest rates, inflation,
the unemployment rate, a measure
of financial deepening, and demo-
graphic variables such as the share of
active population, the total popula-
tion, the government balance as a
ratio of GDP, and the current account
balance as aratio of GDP. Their
results suggest that the elasticity
of residential housing prices to the
short-term interest rate is -3.6."

Stuart Gabriel and Stuart
Rosenthal use data from the Housing
Mortgage Data Agency (HMDA) from
1994 to 2008 for conventional loans.
They find that GSE crowding-out
effects were small prior to 2002, when
private lenders held a noticeable share

of the market. However, this crowd-
ing-out effect on private market activ-
ity was substantial during the housing
boom of 2003-2006.2°
Christopher Mayer and Glenn
Hubbard implement a user-cost
model for housing prices and vari-
ables such as the ratio of rent to
income as ameasure of housing
affordability, the after-tax interest
rate, the equivalent risk opportunity,
the cost of capital, expectations of
future home price appreciation, and
the Case and Shiller/S&P house price
index to determine whether home
prices overshoot their fundamen-
tals. Using data from 1950 to 2000,
they find that declines in the interest
rate can explain the super-normal
rates of home price appreciations in
“superstar cities,” such as Boston, Los
Angles, New York, and San Francisco.
In summary, their results suggest
that the real interest rate has an
importantimpact on home prices.*
Chyi Lin Lee uses an EGARCH
model for eight large cities in
Australia using data from the fourth
quarter of 1987 to the last quarter of
2007 to investigate the determinants
of home prices. His list of variables is
the Consumer Price Index, personal

income, population, and the unem-
ployment rate. He finds that infla-
tion is the most important determi-
nant of home price volatility at the
national level.

Eric Levin and Gwilym Pryce
use data from 1996 to 2006 for the
economy of the United Kingdom and
investigate the effects of the rent-
to-price ratio and long-term real
interest rate on home prices. They
conclude that the decline in the long-
term real interest rate has contrib-
uted to the rising home prices. They
argue that cyclical asymmetries
inherent in the supply of real estate
have been exacerbated by changes in
the financial system and increased
government regulation.?

Santiago Valverde and Francisco
Fernandez use quarterly data for
the fourth quarter of 1988 through
the fourth quarter of 2008 to ana-
lyze the relationship between home
prices and mortgage credit in Spain.
They use the vector-error correc-
tion model and such variables as the
price-to-rent ratio, mortgage credit
per household in real terms, and real
salary per worker. They find that
house prices in Spain are mainly
affected by mortgage lending.**

18. Xudong An, Raphael W. Bostic, Yongheng Deng, and Stuart A. Gabriel, “GSE Loan Purchases, the FHA, and Housing Outcomes in Targeted Low-Income
Neighborhoods,” paper presented at the Brookings-Wharton Conference on Urban Affairs, October 2006, pp. 17-32, at http.//www.ires.nus.edu.sg/department/
rstdy/ABDG_Brookings_Paper_010807.pdf (October 12, 2011).

19. Plamen lossifov, Martin Cihak, and Amar Shanhavi, “Interest Rate Elasticity of Residential Housing Prices,” International Monetary Fund Working Paper, October
2008, pp. 1-15, at http./www.imf.org/external/pubs/ft/wp,/2008/wp08247.pdf ( October10, 2011).

20. Gabriel A. Stuart and Stuart S. Rosenthal, “Do the GSEs Expand the Supply of Mortgage Credit? New Evidence of Crowd Out in the Secondary Mortgage
Market,” University of Connecticut, School of Business, December 2, 2009, pp. 10-21, at http.//www.business.uconn.edu/finance/seminars/papers/Gabriel-
Rosenthal-GSE%20Crowd%200ut12-2-09.pdf (October 4, 2011).

21. Christopher Mayer and Glenn Hubbard, “House Prices, Interest Rates, and the Mortgage Market Meltdown,” Columbia Business School, 2008, at http./www4.
gsb.columbia.edu/null?&exclusive=filemgr.download&file_id=3549 (October 8, 2011).

22. Chyi Lin Lee, "Housing Price Volatility and Its Determinants,” paper presented at the 15th Pacific Rim Real Estate Society Conference, Sydney, Australia, January
18-21, 20009, at http.//www.prres.net/papers/Lee_Housing_Price_Volatility_And_Its_Determinants.pdf (October 11, 2011).

23. Eric Levin and Gwilym Pryce, “What Determines the Responsiveness of Housing Supply? The Role of Real Interest Rates and Cyclical Asymmetries,” University
of Glasgow, Centre for Public Policy for Regions Discussion Paper No. 20, October 9, 2009, pp. 1-25, at http.//www.gla.ac.uk/media/media_133560_en.pdf

(October 12, 2011).

24. Santiago Carbé Valverde and Francisco Rodriguez Fernandez, “The Relationship Between Mortgage Markets and House Prices: Does Financial Instability
Make the Difference?” Federal Reserve Bank of Atlanta Working Paper No. 10-02, February 2010, at http.//www.frbatlanta.org/documents/cenfis/pubscf/wp/

CenfFisWP1002.pdf (October 14, 2011).
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TABLE1

Variables and Their Summary Statistics

Variable Definition Mean Maximum

Adjust Adjustable mortgage interest rate 8.89 1773

Dpayment Downpayment for single family newly built 24.88 28.70
mortgages (percentage)

Dummy Fannie and Freddie interventions to ease the market 0.23 1.00
(1for 1996 onward and zero for other quarters)

Effectint Effective interest rate (percentage) 8.34 15.31

Etax State-local tax burden (percentage) 9.73 10.40

Hassets Household assets (in billions of dollars) 6,590.11 22,732.54

Housinventory  Inventory of houses (in thousands) 99,3234 131,158.0

Mhprice Median home price for a single family (in 130.87 230.10
thousands of dollars)

MR30 30-year mortgage interest rate 8.89 1773

Perincome Personal income (in dollars) 4519466 12,563,991

Proptax Property tax revenues (in millions of dollars) 56,168.5 182,661.0

Proptaxr Property tax revenue divided by house inventory 4.83 14.06
times median home price

Rent Primary Resident Rent Index (1982-1984 = 100) 166.05 250.33

S&P S&P Index 456.81 1,49718

Term Term to maturity in years for single family 26.16 29.30
mortgages

Unemp Civilian unemployment rate 598 1.20

Vacancy Vacancy rate (percentage) 157 290

Standard
Minimum Deviation  Source
4.4 2.85 Realtor research
2010 2.28 FHFA
0.00 042 Author's calculations
491 2.39 FHFA
9.20 0.28 Tax Foundation
47558 6,469.03  Federal Reserve Bank
63,668.0 20,8849  U.S. Census Bureau
64.40 48.61 Realtor Research
4.4 2.85 Federal Reserve Bank
403,099 3,817197  U.S. Bureau of
Economic Analysis
13,754.0 34,5730 US. Census Bureau
204 2.07 Author's calculation
85.26 4765 Federal Reserve Bank
5533 466.28 Federal Reserve Bank
21.30 195 FHFA
3.20 1.60 Federal Reserve Bank
0.90 043 U.S. Census Bureau

SR-105 R heritage.org

Edward Glaeser, Joshua Gottlieb,
and Joseph Gyourko use data from
1980 through 2008 for the U.S. and
variables such as the mortgage inter-
estrate, the Treasury bill rate, the
loan approval rate, the loan-to-value
ratio, the Case and Shiller Index, and
the Romer and Romer shock index.
They find that interest rate plays a
trivial role in explaining housing
prices. They also find that down pay-
ment changes are unlikely to have a
major impact on home prices. They
conclude that interest rates influence
home prices, but they cannot explain
alarge part of the movement in home
prices. Neither the approval rate nor

the down payment requirement can
explain most or a major part of the
movement in home prices. However,
they find that the number of applica-
tions and the nature of new borrow-
ers contributed to the booms.*

Data

The analysis uses quarterly data
from the first quarter of 1980 to
the last quarter of 2010 to estimate
the effects of changes in mortgage
interest rates and down payments
on median home prices. The vari-
ables, their summary statistics,
and their sources are presented in
Table 1. The data on vacancy rate,

house inventory, and property tax
revenues were obtained from the
Census Bureau. The data on down
payments, effective interest rate, and
term structure were retrieved from
the Federal Housing Finance Agency
(FHFA). Data on adjustable mort-
gage interest rates and median home
prices are from Realtors Research.
The data on tax burden rate were
retrieved from the Tax Foundation.
The rest of the variables were
retrieved from the Federal Reserve
Bank of St. Louis, except personal
income, which was obtained from
the Bureau of Economic Analysis in
the U.S. Department of Commerce.

25. Edward L. Glaeser, Joshua D. Gottlieb, and Joseph Gyourko, “Can Cheap Credit Explain the Housing Boom?" Harvard University, July 2010,
at http.//www.economics.harvard.edu/files/faculty/25_Glaeser_Cheap_Credit.pdf (October 17, 2011).
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Theoretical Model

A reduced form equation for the real home prices can be obtained from the models of aggregate supply and demand
for real estate markets. The liquidation of Fannie Mae and Freddie Mac is expected to affect home prices through two
main channels—mortgage interest rate and down payment requirement—because the GSEs have been involved in prac-
tices that mainly affect these two variables. Indeed, in 1996, Fannie Mae and Freddie Mac eased the requirements for
down payments and started to subsidize mortgage interest rates for purchasing a house.

This analysis extends the seminal study of Peek and Wilcox,?¢ acknowledging that the demand for real estate
depends negatively on the home price (HP), the conventional 30-year mortgage interest rate (Mr30),?” the down pay-
ment (Dpayment), the unemployment rate (Unemp), rent as a substitution for purchasing a house (Rent), and the term
structure of a mortgage loan (ferm). Demand for real estate also depends positively on household assets (Hassets), per-
sonal income (Perincome), and inflation expectations for home prices (Inf).

- - - + + - - - +
D = f(HP, Mr30, Dpayment, Hassets, Perincome, term, Rent, Unemp, Inf)
aD aD aD aD aD ID dD dD oD

<0 <0 <0 >0 >0 <0 <0 <0 >0
JHP oMr30 dDpayment JHassets dPerincome dterm oRent dUnemp olnf

On the supply side, the stock of houses responds positively to home prices and negatively to the vacancy rate (vacan-
cy) and property taxes (proptax).?® A higher property tax rate reduces the incentives for investment and, as a result,
reduces the supply of home stock.

* ) ) ES 0 EN <o oD <o
S = f(HP, vacancy, proptax) QHP dvacancy dproptax D=§=
+ + - - - + + +
P = f(Mr30, Dpayment, Hassets, Perincome, term, Rent, Unemp, Inf, vacancy, proptax)

As Glaeser et al. conjecture in the classic asset market approach, down payment level does not matter because home
buyers are indifferent between paying cash and borrowing.?° In other words, in the classic asset market approach, buy-
ers discount at the market rate and are not credit constrained. However, in the real world, down payment level does
matter because buyers are credit constrained and like to borrow at the market rate. Therefore, any changes in down
payment requirements could change home prices. The analysis assumes that buyers are homogenous, so the character-
istics of a marginal buyer remain unchanged when the down payment rises due to the liquidation of GSEs.

Any change in down payment requirement is believed to affect home prices through two channels:

m  First, a higher down payment reduces the affordability to the buyer if the buyer is budget constrained and thus reduc-
es the demand for real estate. Therefore, a negative effect on home prices is expected.

m Second, a higher down payment provides more resources to financial institutions, which positively affects the
amount of available mortgage loans to potential home buyers.

Assuming that these resources will be available to new home buyers, it stimulates the demand side and leads to high-
er home prices. Thus, there are two different channels operating in opposite directions. The first channel is an income

effect, and the second is a substitution effect. The final impact on home prices depends on which channel dominates.

Downpayment 1~ Affordability V-~ DemandHome - Price \

Downpayment - Availableresources ™ ->Mortgageloans ™ - Demand" > HomePrice™
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Stylized Facts in the U.S.
Housing Market. Animportant
stylized fact—a simplified presenta-
tion of an empirical finding—in the
U.S. housing market is that down
payments have been relatively stable
over time, but home prices have been
volatile, increasing until the third
quarter of 2006 and then dropping off
sharply. The data suggest that down
payments have not played an impor-
tant role in shaping peaks and troughs
in the housing market because they
have been relatively stable, varying
between 20 percent to 28 percent at
the national level, whereas the median
home price has been relatively volatile
over time (see Chart1), underlining
that there is no significant relation-
ship between the two.

Later on, the analysis tests the
hypothesis that prices are inelastic to
down payments in the econometric
section. If home prices are inelastic
to down payments, this implies that
GSE interventions in the market to
ease the access to loans among home
buyers have not significantly affected
home prices. Therefore, liquidating
GSEs may affect home prices only
marginally or not at all. This corol-
lary has important policy implica-
tions because it can pave the way for
a housing market without GSEs.

Another stylized fact is that the
conventional 30-year mortgage
interest rate and effective interest
rate have moved together very closely

CHART1
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Historical Down Payment Levels

AVERAGE DOWN PAYMENT AS PERCENTAGE OF HOME PURCHASE PRICE

Source: Federal Housing Finance Agency, Historical Summary Table, Table 17, at
http./www.fhfa.gov/Default.aspx?Page=252 (December 6, 2011).
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since 2003, suggesting that most
loans are dominated by the conven-
tional 30-year mortgage interest rate
rather than by market interest rates.
(See Chart 2.) Indeed, the interven-
tion of the giant monopolies has been
so intense that most loans have a
subsidized interest rate.

Finally, changes in home prices
and the S&P Index have been mov-
ing closely together (see Chart 3),
although the S&P Index has higher
volatility, especially during the sharp

drops in 1987 and 2008. The analy-
sis tests the hypothesis that the S&P
Index has played any role in explain-
ing median home price in the econo-
metric section. Indeed, the S&P
Index is anticipated to affect real
estate prices through two channels:

m People look at real estate as an
alternative to investing in the
stock market, suggesting a nega-
tive correlation between the S&P
Index and home prices.

26.Joe Peek, and James A. Wilcox, “The Baby Boom, ‘Pent-Up’ Demand, and Future House Prices,” Journal of Housing Economics, Vol. 1, No. 4 (December 1991), pp.
347-367, at http.//www.haas.berkeley.edu,/groups/finance/Forecasting%20House%20Prices.pdf (July 28, 2011). In their original model, demand is a function of
home prices, real income, population, unemployment rate, and homeowners' real after-tax borrowing costs, and supply is a function of real house prices and

real price of construction materials.

27. We also examine the adjustable mortgage rate rather than conventional mortgage rate in the empirical section.

28. Property taxes have been used in many models including the following: Dennis Capozza, Richard Green, and Patric Hendershott, “Taxes and House Prices,”
University of Michigan Business School, February 1998, p. 24; Wallace E. Oates, “The Effects of Property Taxes and Local Public Spending on Property Values:
An Empirical Study of Tax Capitalization and the Tiebout Hypothesis,” The Journal of Political Economy, Vol. 77, No. 6 (November/December 1969), p. 965; and
G. Donald Jud and Daniel T. Winkler, “The Dynamics of Metropolitan Housing Prices,” Journal of Real Estate Research, Vol. 23, Nos. 1/2 (2002), p. 31, at http.//aux.
zicklin.baruch.cuny.edu/jrer/papers/pdf/past,/vol23n0102/03.29_46.pdf (December 1, 2011).

29. Glaeser et al., “Can Cheap Credit Explain the Housing Boom?”
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m The two may be positively cor-
related because household assets
inflate when the stock market
index soars. This, in turn, induces
demand for real estate and leads
to higher home prices.

Econometric Results. In this
section, the reduced form equation
described in the theoretical section
is estimated. This study examines
the elasticity of median home prices
at the national level to the conven-
tional 30-year mortgage interest rate
and down payments after accounting
for such fundamentals as household
assets, personal income, the unem-
ployment rate, property taxes, the
vacancy rate, and inflation expecta-
tions of home prices.

Table 2 summarizes the estimated
OLS results for housing prices at the
national level for six model speci-
fications. The models use different
indexes for mortgage interest rates,
including the conventional 30-year
mortgage interest rate, the adjust-
able mortgage rate, and the effective
mortgage interest rate, to determine
whether the results are still robust.
In addition, three different tax rates
have been embedded into the models:
the effective tax burden rate issued
by the Tax Foundation, tax revenues
in millions of dollars reported by the
Census Bureau, and the property
tax rate calculated by dividing tax
revenues (the nominator) by median
home prices times home inventories
(the denominator). All models are
estimated in log form; therefore, the
coefficients are elasticities.

Model 1indicates that the coef-
ficient on the conventional mortgage
interest rate is negative, as expected,

CHART 2
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Effective Interest Rate
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Sources: Federal Reserve Bank of St. Louis, FRED Economic Data, “30-Year Conventional Mortgage
Rate,” at http./research.stlouisfed.org/fred2/search?st=30-Year+Conventional+Mortgage+Rate
(December 6, 2011), and Federal Housing Finance Agency, Historical Summary Table, Table 17, at
http.//www.fhfa.gov/Default.aspx?Page=252 (December 6, 2011).
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and statistically significant at the
P=0.05level. Indeed, the elasticity
of median home price to conven-
tional mortgage interest rate is as
low as -0.09 in Models 1, 5, and 6.
Assuming a 25-basis-point increase
in the conventional mortgage inter-
est rate as aresult of GSE liquidation
as discussed in the literature and in
the President’s budget for fiscal year
2012,*° holding other things equal,
leads to a 2.25 percent reduction in
home prices. In other words, ajump
in interest rates of 25 basis points

has amarginal negative impact on
home prices. Therefore, liquidating
GSEs will likely not lead to higher
home prices.

Model 2 captures the effects of
the adjustable mortgage interest rate
rather than the 30-year conventional
mortgage interest rate on median
home prices. The results indicate
that the elasticity of the median
home price to adjustable mortgage
interest rate is as low as —-0.03 and
not statistically significant. Model
3 captures the effects of effective

30. W. Scott Frame and Lawrence J. White, “Fussing and Fuming over Fannie and Freddie: How Much Smoke, How Much Fire?" Journal of Economic Perspectives,
Vol. 19, No. 2 (Spring 2005), p. 180, and U.S. Department of the Treasury and U.S. Department of Housing and Urban Development, “Reforming America's
Housing Finance Market: A Report to Congress,” February 2011, p. 14, at http.//www.treasury.gov/initiatives/Documents/Reforming%20America’s%20Housing%20

Finance%20Market.pdf (June 8 2011).
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Comparing Changes in Standard & Poor’s with Changes in Home

— Percentage Change in S&P Index
Percentage Change in Median Home Prices
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Sources: Federal Reserve Bank of St. Louis, FRED Economic Data, “S&P 500 Index (SP500)," at
http://research.stlouisfed.org/fred2/series/SP500/downloaddata?cid=32255 (December 6, 2011), and National Association of Realtors, “Affordable
Housing Real Estate Resource: Housing Affordability Index,” at http://www.realtor.org/research/research/housinginx (December 6, 2011).
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interest rate rather than mortgage
interest rate. The coeflicient on this
variable is -0.07 and not statisti-
cally significant. Therefore, the most
significant variable in shaping home
prices is the conventional mortgage
interest rate.
The down payment coefficient is
negative, as expected, and equals
-0.06 when using the property tax
rates in Model 6. This result indi-
cates that a 25-basis-point increase
in down payment leads to a 1.5 per-
cent reduction in home prices. In
summary, the results suggest that
prices are more elastic to mortgage
interest rate than down payments
are. This has important implica-
tions for financial institutions
because changing the down payment

compared to the mortgage interest
rate will have less impact on home
prices.

Following Mayer and Hubbard,*
the S&P Index has been embedded
into Model 4 to determine whether
the stock market index can explain
the volatility of home prices. The
results indicate that the S&P Index
coefficient is positive, as expected,

and statistically significant at P=0.5.

In other words, a 10 percent rise in
the stock market index leads toa 0.5
percent increase in median home
price.

The coefficient for effective
tax burden is statistically signifi-
cant and positive, as expected, and
ranges from 0.46 to 0.62, meaning
that a 10 percent increase in the tax

burden will lead to a 4.6 percent to
6.2 percent increase in home prices.
However, if the property tax revenue
collected by the government or the
property tax rate is used, the coef-
ficient changes to negative, although
it is still statistically significant. This
result is due to the lack of solid quar-
terly data on the property tax rate
per square foot for the period under
investigation.®?

Interestingly, both household
assets and personal income have posi-
tive and significant effects on home
prices in all models. Indeed, house-
hold assets and personal income are
the mostimportant factors in shaping
home pricesin this model. While a10
percent increase in household assets
leadsto a 5.6 percent to 6.0 percent

31. Mayer and Hubbard, “House Prices, Interest Rates, and the Mortgage Market Meltdown.”

32.The quarterly property tax rate data on a house or square feet at the national level for 1980-2010 are not available as far as can be determined. Many
organizations were contacted, including the Tax Foundation, the Census Bureau, and the National Association of Realtors.
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TABLE 2

Home Price Elasticity to Mortgage Interest Rate and Economic Fundamentals

STANDARD ERRORS ARE IN PARENTHESES

Variables

Mr30

Adjust

Effectint

S&P

Dpayment

Hassets

Perincome

Term

Rent

Unemp

Etax

proptax

proptaxr

Vacancy
Mhprice(-1)
Dummy

Number of Observations
Adjusted R-Squared

F-Statistics
D.W.

* Statistically significant at 10%

1
OLS

-0.09**
(0.04)

-0.01
(0.03)
0.56"*
(0.07)
0.70**
(0.18)
0
(0.16)
-1.34%
(0.3D
0.06**
(0.02)
0.48**
(019)

-0.06"*
(0.02)
017*
(0.09)
0.04**
(0.0M
115
0.99
2,3479
2.08

** Statistically significant at 5%

OLS

-0.03
(0.05)

-0.02
(0.03)
0.56"*
(0.07)
0.59*
(0.19)
0.06
(0.15)
-1107
(0.32)
0.05**
(0.02)
0.51*
(019)

-0.08"*
(0.03)
0.18**
(0.09)

0.05***
(0.0M

115
0.99
2,060.2
195

OLS

-0.07
(0.04)

-0.02
(0.03)
0.56"*
(0.07)
0.637**
(0.18)
0.06
(0.15)
-1.20**
(0.3D
0.05**
(0.02)
0.46**
(0.20)

-0.06"*
(0.03)
0.18**
(0.09)
0.04**
(0.0M
115
0.99
689.0
1.86

*** Statistically significant at 1%

Note: Models are estimated in log-log form, therefore the coefficients are elasticities.

Source: Heritage Foundation calculations using data from Federal Reserve Bank of St. Louis, U.S. Census Bureau, FHFA, Realtors
Research, Tax Foundation, and U.S. Department of Commerce.

OLS

-0.06*
(0.04)

0.05**
(0.02)

060"+
(0.07)
0.60"**
(0.18)
0.14
(0.16)
-1.337
(0.28)
0.09%*
(0.03)
0.62**
(019)

-0.05**
(0.02)
0.14*
(0.09)
0.04**
(0.0M
115
0.99
2,633.7
21

OLS

-0.09**
(0.04)

-0.07
(0.03)
0.55*
(0.06)
061+
(0.16)
0.01
(0.14)
-1.05%**
(0.27)
0.04**
(0.01)

_0.04***
(0.0M

-0.05**
(0.02)
0.19**
(0.08)
0.008
(0.0M

115
0.99
2,769.5
2.03

OLS

-0.09**
(0.03)

-0.06"*
(0.03)
0.52%**
(0.05)
0.60"**
(0.15)
0.18
(0.13)
-0.99"*
(0.25)
0.03**
(0.01)

_0.05***
(0.0
-0.04*
(0.02)
0.17**
(0.08)
0.006
(0.0M
115
0.99
2,892.7
1.96

SR-105 R heritage.org
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increase in home prices, a10 percent
increase in personal income leadsto a
5.9 percent to 7.0 percentincrease in
home prices, underlining that personal
income matters more than household
assets in shaping home prices.

Another important factor in shap-
ing home prices is the expectation
of future home price appreciation,
which is measured by previous-peri-
od home value. The results suggest
that the coefficient is positive and
statistically significant at p = 0.05
level in Models 2, 3, 5, and 6. In other
words, a 10 percent increase in the
expected inflation of home value
leads to a1.4 percent to 1.9 percent
increase in home prices.

The analysis also uses a dummy
variable for the periods during which
Fannie Mae and Freddie Mac eased
the requirements for purchasing a
house (i.e., the first quarter of 1996
and every subsequent quarter are
inputasal, and every preceding
quarter is a zero) and finds that this
variable is statistically significant
at p = 0.05 except in Models 5 and
6. Contrary to policymakers’ expec-
tations, the coefficient is positive,
indicating that home prices have
increased due to GSE interventions
in the housing market. Therefore,
the analysis implicitly suggests that
the homeownership rate should have
decreased due to higher prices. This
effect will be considered in a forth-
coming Heritage Foundation study.

The Durbin-Watson statistics
suggest that all models are robust
relative to autocorrelation. In other
words, residuals from OLS regression
are not autocorrelated at the P=0.05
significance level .

In summary, the results indicate
that home prices are affected mainly

TABLE 3

Housing Market

F-statistic 2.853604
Log likelihood ratio 36.6305
Wald Statistic 34.24324

Chow Breaking Point Test for GSE Interventions in the

e Null hypothesis: No break at specified break point (1996 Q1)
« Varying regressors: All equation variables
» Equation sample: 1981 Q2-2010 Q4

Statistical Ratio

Sources: Author's calculations using the Chow test.

Probability
Prob. F(12,95) 0.0022
Prob. Chi-Square(12) 0.0003
Prob. Chi-Square(12) 0.0006

SR-105 & heritage.org

by fundamentals, such as household
assets, personal income, the S&P
Index, and the effective tax rate. The
results also suggest that the unem-
ployment rate has a statistically
significant impact on home prices
in all models, although the opposite
of the expected sign. In other words,
al0 percent rise in unemployment
leads to a 0.3 percent to 0.9 per-
cent increase in home prices. The
reason for the positive sign may be
biased data on the unemployment
rate, which do not capture the total
unemployed population, particularly
those who have given up searching
for a job. Alternatively, the economy
may be staying on the upward trend
of non-accelerating inflation rate of
unemployment (NAIRU), experienc-
ing a higher unemployment rate with
higher prices, including home prices.
These results are consistent with
Glaeser et al.,** who find that the
interest rate plays a minimal role
in explaining home prices and that
down payment requirements are
unlikely to have a major impact on

home prices. Finally, the results also
suggest that GSE intervention in
the market has led to higher home
prices, contrary to policymakers’
expectations.

This analysis also performed the
Chow breaking point test, instead
of dummy variable, to determine
whether GSE intervention in the
market since 1996 has significantly
affected home prices. The result,
presented in Table 3, rejects the
null hypothesis of no breaking point,
strengthening the case that the GSE
interventions since 1996 have led to
higher home prices.

Conclusion

Clearly, the results of this analy-
sis, which are consistent with many
other empirical studies, suggest
that interest rates influence home
prices but cannot provide anything
close to a complete explanation of
real estate market behavior during
2003-2010. Our results suggest that
neither down payments nor mort-
gage interest rates are substantial

33. The value of the Durbin-Watson statistic ranges from zero to four. A value near two indicates no autocorrelation, a value toward zero indicates positive
autocorrelation, and a value toward four indicates negative autocorrelation.

34.Glaeser et al., "Can Cheap Credit Explain the Housing Boom?”
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determinants of home prices.
However, fundamentals—such as
household assets, personal income,
the S&P Index, and the effective tax
rate—play substantial roles in shap-
ing home prices.

The results of our analysis are
in line with those of Freeman et al,,
who find no evidence supporting the
idea that variations in GSE mortgage
interest rates are significantly and
positively associated with changes
in home prices.?® Our results are also
consistent with those of Glaeser et
al., who find that changes in down
payment requirements and inter-
est rates are unlikely to have a major
impact on home prices.?®

The coefficient on the dummy
variable for measuring GSE interven-
tion in the housing market suggests
that the interventions have led to
higher prices by increasing demand
through easy access to mortgage
credit, which may have adversely

affected poor and low-income groups.

Therefore, if the federal government
plans to improve the housing market
in underserved areas, it should con-
sider other policy instruments rather
than subsidizing mortgage inter-

est rates or easing down payment
requirements, which have failed to

achieve its housing market goals.

Policy Discussion

The federal government’s policy of
subsidizing mortgage interest rates
and lowering down payments to raise
homeownership has failed due to
inelasticity of home prices to these
variables. The results of this study
cast doubt on the effectiveness of the
GSE interventions in the housing
market through subsidizing interest
rates and lowering down payment
requirements because these vari-
ables do not play major roles in shap-
ing home prices.

In essence, the government inter-
vention has led to a large deadweight
loss for society rather than helping
low-income individuals to secure
homeownership through lower
prices. Although lower interest rates
through a macroeconomic stimulus
package may benefit borrowers who
refinance existing mortgages at lower
interest rates for a while, market
imperfections and asymmetric infor-
mation may prevent this from having
along-term benefit.

The results of this study have
important implications for policy-
makers. The federal government
should avoid offering any subsidy

in the form of lower interest rates

or lower down payments because it
adversely affects both the housing
market and the economy over the
long term. Although such a policy
may boost the demand side in the
short term, it risks inflating another
housing bubble in the medium or
long term.

The appropriate action is to rees-
tablish market forces by phasing out
GSEs. Although GSE supporters may
argue that diluting these two corpo-
rations would lead to higher interest
rates for borrowers, our econometric
results indicate that higher interest
rates will lead to lower median home
prices, which in turn will increase
the ability of low-income groups to
purchase a house. Moreover, elimi-
nation of GSEs will enhance compe-
tition among financial institutions,
leading to lower interest rates in the
medium to long term. Curtailing the
monopolies in the housing market
will certainly contribute to achieving
housing market goals and reducing
the large amounts of deadweight loss.

—Nahid Kalbasi Anaraki, Ph.D., is
a Visiting Fellow for Special Projects
in the Center for Data Analysis at The
Heritage Foundation.

35. Freeman et al., “The Impact of Secondary Mortgage Market and GSE Purchases on Home Prices.”

36. Glaeser et al., "Can Cheap Credit Explain the Housing Boom?”
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Appendix A

Fannie Mae and Freddie Mac Interventions in the Housing Market

1975

1986

1992

1995

1999

2004

May 2007

July 2008

Risk regulators, with secondary adoption of National Recognized Statistical Rating Organizations
(NRSROSs), begin moving from “prudent” to risk-based rating.

Real Estate Mortgage Investment Conduits (REMICs), introduced by the Tax Reform Act of 1986,
encourage private securitization by allowing credit tranches into subordinate securities. Opposition
from the newly privatized Freddie Mac and long privatized Fannie Mae prevent private securitization
from being established.

Federal Housing Enterprise Financial Safety and Soundness Act establishes the Office of Federal
Housing Enterprise Oversight (OFHEO) as a regulator.

HUD gives target goal to Fannie and Freddie to raise homeownership rate among low-income groups.
The Administration raises the homeownership rate goal to 70 percent.

Fannie Mae eases the requirements on loans and moves to subprime mortgages.

HUD urges Fannie and Freddie to increase their purchases of subprime and Alt-A (between prime and
subprime) mortgages.

The House passes Federal Housing Finance Reform Act of 2007, which would create a new regulator, but
with no control over the mortgage-backed securities portfolios of Fannie and Freddie.

When the Fannie and Freddie reach the financial precipice, the House and Senate pass the Federal
Housing Finance Regulatory Reform Act of 2008.
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Appendix B
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