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Executive Summary

This paper tries to capture the 
effects of interventions by 

government-sponsored enterprises 
(GSes) in the housing market by 
creating a hypothetical scenario in 
which one could see what would hap-
pen to housing starts without Fannie 
Mae and Freddie Mac. Housing 
starts are an especially important 
indicator of overall strength in the 
housing sector and are a contribu-
tor to economic growth. This study 
finds that shutting down Fannie 
and Freddie during the test period 
of 1980–2010 would have slightly 
affected housing starts at the nation-
al and regional levels. The analysis 
uses time series regression models 
with quarterly data across a 30-year 
period to examine the effects of 
changes in conventional mortgage 
interest rates on housing starts both 
at the national and regional levels. 
The study controls for economic 
fundamentals—including real gross 
domestic product, price-to-rent ratio, 
median home price, vacancy rate, 
Consumer Price Index, household 
assets, household debt, and fam-
ily income—to measure the effects 

of changes in mortgage interest 
rates on housing starts. The results 
indicate:

■■ A higher conventional mortgage 
interest rate would have had a 
minor negative impact on hous-
ing starts both at the national and 
regional levels, all other things 
equal. based on the assumption 
that Fannie Mae and Freddie Mac 
did not exist in 1980–2010, the 
econometric results of this study 
suggest housing starts would have 
been lower by a mere 0.05 per-
cent at the national level over this 
period.

■■ The effects of the GSes appeared 
to vary by region. Housing starts 
over this time period would have 
been lower in the Northeast and 
Midwest by 0.005 percent and 
by 0.01 percent in the West and 
South.

■■ The South and West seem to be 
more sensitive to changes in mort-
gage interest rates because, as 
discussed by many scholars, they 

are more land regulated and have 
higher population densities.

■■ In sum, the results indicate that 
fundamentals—such as real out-
put, the price level, family income, 
the total value of household assets, 
the ratio of average housing prices 
to renting, and the level of house-
hold debt—are by far the most 
important factors shaping hous-
ing starts at both the national and 
regional levels. In contrast, the 
conventional mortgage interest 
rate plays a minor role in shaping 
housing starts.

■■ The implication of these results 
for policy is straightforward: 
once housing and financial mar-
kets recover from the recent 
turmoil, shutting down Fannie 
and Freddie would only slightly 
affect housing starts nationally, 
although the effect would vary 
slightly by region because of land 
regulations and higher population 
densities.
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Housing starts are an important 
element of residential invest-

ment, an important component of 
total economic output. Previous 
Heritage Foundation studies on 
the housing market addressed the 
demand side of the housing mar-
ket.1 Of course, the supply side of the 
market responds to demand, so the 
extent to which the government-
sponsored enterprises (GSes) Fannie 
Mae and Freddy Mac affect housing 
should be equally apparent on the 
supply side, as measured by housing 
starts.

Although prices would be expect-
ed to play an important role in shap-
ing housing starts, this has frequent-
ly not been the case. For instance, 
as Charles G. Nathanson and eric 
Zwick argue, over some periods, cit-
ies such as Las Vegas experienced 
enormous construction rates rela-
tive to other cities, while real home 

prices remained relatively constant. 
Then, as prices subsequently doubled 
between 2000 and 2006, housing 
starts remained high. Indeed, hous-
ing starts were high despite rising 
prices because prices matter during a 
downturn, but not during a boom.2

If housing starts are not respon-
sive to price changes, then other 
factors may have contributed to 
regional differences. Indeed, many 
scholars assert that regulations 
played an important role in limiting 
the amount of the land available for 
residential housing. edward Glaeser 
argues that restricting housing sup-
ply through regulations leads to 
greater volatility in housing prices.3 
He compared the boston region with 
the Atlanta region, which issues 
about seven times as many permits 
as the boston region, and found 
that housing prices in boston were 
much higher and more volatile than 

housing prices in Atlanta. In addition, 
Atlanta did not share in the boston 
boom of 1980–1988 when prices dou-
bled or suffer from boston’s housing 
bust of 1988–1994 when prices lost 
50 percent.4

In assessing the causes of the 
housing bubbles, many scholars have 
focused on the demand-side factors, 
such as low interest rates, zero down 
payments, and easy lending terms. 
However, as Randal O’Toole argues, 
the demand-side factors were more 
or less equal across all states, but a 
more severe bubble was observed in a 
few states.5 O’Toole argues that land-
use regulation was the most impor-
tant factor in the housing bubble of 
2006. He supports this argument by 
finding a strong correlation between 
growth management planning and 
housing bubbles.6 Although the land 
regulations have played an enormous 
role in creating the bubble and its 
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Abstract
This empirical study tries to identify the main determinants of housing starts by measuring the responsiveness of housing 
starts to the mortgage interest rate compared with economic fundamentals at the national and regional levels. If housing 
starts are not responsive to changes in the mortgage interest rate, then interventions by government-sponsored enterprises in 
the housing market that lower mortgage interest rates would not significantly affect housing starts. Econometric analysis of 
the supply side of the housing market suggests that economic fundamentals, not mortgage interest rates, drive housing starts. 
Therefore, shutting down Fannie Mae and Freddy Mac would likely have little effect on the housing starts. 
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subsequent bust in some states, one 
cannot rule out the importance of 
other economic fundamentals in cre-
ating the conditions for boom-bust 
behavior in the housing market.

both demand and supply factors 
may contribute to the story. Indeed, 
with supply constraints and regula-
tions in place, bubbles can form with 
a small increase in demand. With 
an inelastic housing supply (verti-
cal supply curve), a small increase in 
demand can lead to huge a increase 
in housing prices. In other words, 
land-use regulations and geographic 
land constraints can have impor-
tant effects on housing booms and 
busts, but this is not the whole story. 
As seen in the more detailed econo-
metric results, many other economic 
fundamentals affect housing starts.

economists have not reached a 
consensus on the specification of 
housing supply models. In earlier 
studies, housing starts were a func-
tion of the level of price and con-
struction costs,7 but more recent 

studies link housing starts to chang-
es in housing prices and costs.8

On the demand side, the Federal 
Reserve’s policy of maintaining 
extraordinarily low short-term 
interest rates, which contributed 
to lower mortgage interest rates in 
2003 and thereafter, intensified the 
housing price boom, which occurred 
because of easy access to mortgage 
credit, among other factors. While 
the results reported in this paper 
show that high interest rates may not 
affect housing starts, it appears that 
low interest rates, in part, steered 
individuals to purchase new houses.

Housing starts jumped up by the 
end of 2003 and remained high until 
the bubble burst in early 2006. The 
rise in demand for real estate accel-
erated housing price inflation, which 
reached 10 percent in the fourth 
quarter of 2004 and remained over 
10 percent for the two consecu-
tive years.9 With the rise in housing 
prices, delinquency and foreclosure 
rates started to fall. However, as 

short-term interest rates returned 
to their initial levels, demand fell 
sharply and  housing prices dropped 
below their equilibrium levels, 
bringing down home equities to 
levels lower than their mortgages. 
Underpriced home values, along with 
hikes in delinquency and foreclosure 
rates, led to the bubble bursting and 
the meltdown in the housing market 
in 2007. In fact, both the demand and 
supply sides of the housing market 
contributed to the meltdown, which 
put millions of borrowers upside 
down with negative equities. The 
five states with highest percentages 
of negative equities in 2009 were 
Nevada (65 percent), Arizona (48 per-
cent), Florida (45 percent), Michigan 
(37 percent), and California (35 
percent).10

Currently 11 million people are 
underwater with an average nega-
tive equity of $70,000, which means 
a total loss of around $770 billion.11 
Whether the boom-bust behavior 
is attributed to the demand side or 

1. Nahid Kalbasi Anaraki, “A Housing Market Without Fannie Mae and Freddie Mac: Effect on Homeownership,” Heritage Foundation Special Report No. 109,  
June 11, 2012, http://www.heritage.org/research/reports/2012/06/a-housing-market-without-fannie-mae-and-freddie-mac-effect-on-the-homeownership-
rate, and “A Housing Market Without Fannie Mae and Freddie Mac: Effect on Home Prices,” Heritage Foundation Special Report No. 105, April 18, 2012, http://
www.heritage.org/research/reports/2012/04/a-housing-market-without-fannie-mae-and-freddie-mac-effect-on-home-prices.

2. Charles G. Nathanson and Eric Zwick, “Arrested Development: A Theory of Supply-Side Speculation in the Housing Market,” working paper, February 2012, 
http://www.ericzwick.com/vegas/full_draft.pdf (accessed June 28, 2012).

3. Edward L. Glaeser, “The Economic Impact of Restricting Housing Supply,” Harvard University, Rappaport Institute for Greater Boston Policy Brief No. 2006-3, 
May 2006, http://www.americandreamcoalition.org/housing/housing_final.pdf (accessed June 28, 2012). 

4. Ibid., p. 5.

5. Randal O’Toole, American Nightmare: How Government Undermines the Dream of Homeownership (Washington, DC: Cato Institute, 2012), pp. 188–192.

6. Ibid., pp. 193–205.

7. Denise DiPasquale and William C. Wheaton, “Housing Market Dynamics and the Future of Housing Prices,” Journal of Urban Economics, Vol. 35, No. 1 (January 
1994), pp. 1–27.

8. Christopher Mayer and Tsuriel Somerville, “Unifying Empirical and Theoretical Models of Housing Supply,” Federal Reserve Bank of Boston Working Paper No. 
96-12, December 1996, http://www.bos.frb.org/economic/wp/wp1996/wp96_12.pdf (accessed June 28, 2012).

9. John B. Taylor, “Housing and Monetary Policy,” Stanford University and the Hoover Institution, prepared remarks for policy panel at the Symposium on Housing, 
Housing Finance and Monetary Policy, Jackson Hole, Wyoming, September 2007, http://www.kc.frb.org/PUBLICAT/SYMPOS/2007/PDF/2007.09.04.Taylor.
pdf (accessed January 28, 2012).

10. Dennis Norman, “Almost 11 Million Homeowners Are Under Water on Their Mortgages,” November 24, 2009, http://realestateconsumernews.com/financing/
almost-11-million-homeowners-are-underwater-on-their-mortgage (accessed May 28, 2012).

11. Ibid.
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the supply side of the market, poli-
cymakers should immediately shut 
down Fannie Mae and Freddie 
Mac completely and permanently.12 
Replacing the GSes with private 
players would stabilize the housing 
market and save taxpayers billions of 
dollars. Replacing GSes with private 
players should take place before the 
Administration presents another 
bailout plan and burdens taxpayers 
more.

This paper first reviews the litera-
ture on the determinants of housing 
starts. Next, it discusses a theoreti-
cal model based on the literature 
review. The data section reviews 
the list of variables, their summary 
statistics, and their resources. The 
stylized facts section analyzes some 
of the trends in housing starts at 
both the national and regional levels. 
The econometric section measures 
the responsiveness of housing starts 
at the national and regional levels to 
changes in mortgage interest rates, 
controlling for a series of economic 
fundamentals. Finally, the analysis 
ends with a conclusion and policy 
discussion.

Literature Review
Although the literature has well 

documented the importance of 
the housing market, the number of 
studies on housing starts is rela-
tively limited. This section reviews 
the seminal studies on the main 

determinants of housing starts to 
uncover how shutting down Fannie 
and Freddie could affect housing 
starts.13

J. R. Kearl estimates housing 
starts as a function of income, price 
index, interest rates, and household 
characteristics such as family size. 
He finds that inflation has a negative 
distortive effect on housing starts 
and a housing supply elasticity of 

–0.39 to nominal interest rate.14 In 
other words, a 1 percent increase in 
nominal interest rate is associated 
with a 0.39 percent decrease in hous-
ing starts.

Christopher Mayer and Tsuriel 
Somerville are among the few that 
estimate housing supply elasticities 
by Census bureau region. Using data 
from 1975 to 1994, they model hous-
ing starts as a function of changes 
in housing prices, the expected real 
interest rate, and construction costs. 
They find lower elasticities in the 
West and South. They attribute the 
lower elasticity of housing starts in 
the West to environmental regula-
tions and development constraints, 
whereas in the South they explain 
lower elasticity with population 
growth and rising employment. In 
sum, they conclude that land-use 
restrictions have important impacts 
on the housing starts at the regional 
level and find a small supply elas-
ticity of less than 0.05 in all census 
regions.15

bradley T. ewing and Yongsheng 
Wang examine the relationship 
between housing supply and macro-
economic variables through a vector 
error correction model. They devel-
op a generalized impulse response 
model and interestingly find that 
economic fundamentals affect hous-
ing starts more than mortgage avail-
ability or mortgage interest rates 
do.16

edward L. Glaeser, Joseph 
Gyourko, and Raven Saks use data 
on population, wages, and housing 
prices from 1980 to 2000. They find 
that variables such as regulatory 
index, congestion cost, and avail-
ability of vacant land contribute to 
differences in housing supply elastic-
ities. They argue that housing supply 
has become very inelastic in some 
places due to restrictive zoning and 
other land-use regulations. They also 
find that places with high population 
densities and more land regulations 
observe lower elasticities, whereas 
places with fewer regulations and 
low population density observe 
higher elasticities.17

Rangan Gupta, Marius Jurgilas, 
Alain Kabundi, and Stephen M. 
Miller estimate the effects of mon-
etary policy on U.S. housing dynam-
ics through a vector auto regression 
(VAR) model, using monthly data 
from the first month of 1986 through 
December 2003 for 21 indepen-
dent variables. They find that both 

12. David C. John, “Free the Housing Finance Market from Fannie Mae and Freddie Mac,” Heritage Foundation Backgrounder No. 2577, July 12, 2011, http://www.
heritage.org/research/reports/2011/07/free-the-housing-finance-market-from-fannie-mae-and-freddie-mac.

13. For a summary of the literature review, see Appendix A.

14. J. R. Kearl, “Inflation, Mortgage, and Housing,” The Journal of Political Economy, Vol. 87, No. 5 (October 1979), pp. 1115–1138, http://www.jstor.org/stable/
pdfplus/1833085.pdf (accessed August 28, 2012).

15. Christopher J. Mayer and C. Tsuriel Somerville, “Regional Housing Supply and Credit Constraints,” New England Economic Review, November/December 1996, 
pp. 39–51, http://www.bos.frb.org/economic/neer/neer1996/neer696c.pdf (accessed June 8, 2012).

16. Bradley T. Ewing and Yongsheng Wang, “Single Housing Starts and Macroeconomic Activity: An Application of Generalized Impulse Responses Analysis,” 
Applied Economics Letter, Vol. 12, No. 3 (2005), pp. 187–190.

17. Edward L. Glaeser, Joseph Gyourko, and Raven E. Saks, “Urban Growth and Housing Supply,” National Bureau of Economic Research Working Paper No. 11097, 
January 2005, http://www.nber.org/papers/w11097 (accessed March 7, 2012).
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national and regional housing starts 
respond to tightening monetary pol-
icy, but the magnitude and duration 
of these responses vary by region. 
For instance, housing starts in the 
South follow the national pattern, 
implying that housing dynamics in 
the U.S. largely reflect the dynam-
ics in the South. However, housing 
starts in the West display a delayed 
reaction to changes in economic vari-
ables. In sum, their results indicate 
that contractionary monetary policy 
negatively affects housing starts at 
the national level and that the South 
remains the driving force behind this 
dynamic.18

Using data from the early 1980s to 
2006, John b. Taylor finds that a vol-
atile housing market can be attrib-
uted to an irresponsible monetary 
policy. Indeed, a more predictable 
inflation rate can help to bring down 
inflation, thereby reducing the vola-
tility in interest rates, which could 
dampen the boom-bust behavior in 
housing prices and housing starts.19

Myles Ojala investigates the 
determinants of new housing starts 
in the United States. He analyzes 
monthly data from 2000 to 2008 by 
using independent variables such 
as mortgage availability, conven-
tional 30-year mortgage interest 
rate, 15-year mortgage interest rate,  
inflation rate, residential building 

permits, and national saving rate. 
Using a VAR model, he finds that an 
increase in the mortgage interest rate 
negatively affects housing starts.20

Rangan Gupta, Marius Jurgilas, 
Stephen M. Miller, and Dylan van 
Wyk investigate how monetary policy 
affects the dynamics of the U.S. hous-
ing sector. They estimate an impulse 
response function at the national 
and regional levels. They find that 
an increase of 100 basis points in 
the federal fund rate (FFR) creates 
larger effects on home prices and 
housing starts in the post-liberaliza-
tion period than other periods. They 
conclude that monetary authori-
ties need to pay more attention in 
implementing FFR adjustments due 
to their substantial impacts on the 
housing market.21

Allen C. Goodman and Thomas G. 
Thibodeau estimate housing supply 
elasticity for 133 U.S. metropolitan 
areas with data from 2000 to 2005, 
using independent variables such 
as changes in median income, user 
costs, owner population, minority 
households, household size, popu-
lation density, and number of met-
ropolitan statistical areas (MSA) 
per capita. They conclude that 
much of the home price apprecia-
tion on the West Coast, particularly 
in California, is attributable to an 
inelastic supply function.22

Charles Nathanson and eric 
Zwick argue that high raw land 
prices capitalizing on optimistic 
beliefs about future housing demand 
curtailed supplies in cities with his-
torically elastic housing supply. They 
assert that in cities with excess land 
relative to demand, land speculators 
are the marginal buyers of the real 
estate and make cities more subject 
to housing bubbles than fully devel-
oped cities. They conjecture that 
home builders, who were in the posi-
tion to arbitrage high home prices by 
selling more houses, acted like land 
speculators. They also conclude that 
bubble size and land availability are 
positively correlated, particularly in 
cities with scarce land, and that the 
beliefs of home builders are criti-
cal in determining home prices and 
housing bubbles.23

In sum, the literature has paid less 
attention to housing start dispari-
ties at the regional levels. One of the 
novel features of this study is that it 
measures the effects of changes in 
conventional mortgage interest rates 
on housing starts not only at the 
national level, but also at the regional 
levels. The results of this study have 
important policy implications for 
returning stability to the housing 
market and avoiding another poten-
tial bailout plan in the future.

18. Rangan Gupta, Marius Jurgilas, Alain Kabundi, and Stephen M. Miller, “Monetary Policy and Housing Sector Dynamics in a Large Scale Bayesian Vector 
Autoregression Model,” University of Pretoria, Department of Economics Working Paper No. 2009-13, June 2009, pp. 1–22, http://www.docstoc.com/
docs/19587971/Monetary-Policy-and-Housing-Sector-Dynamics-in-a-Large-Scale (accessed January 22, 2012).

19. John B. Taylor, “Housing and Monetary Policy,” National Bureau of Economic Research Working Paper No. 13682, December 2007, http://www.nber.org/papers/
w13682 (accessed August 28, 2012).

20. Myles Ojala, “What Drives the United States Housing Starts,” Bryant Economic Research Papers, Vol. 3, No. 12, (Spring 2010), http://www.bryant.edu/wps/
wcmresources/libfiles/economics/research/Vol_3_No_12.pdf (accessed January 25, 2012).

21. Rangan Gupta, Marius Jurgilas, Stephen M. Miller, and Dylan van Wyk, “Financial Market Liberalization, Monetary Policy, and Housing Sector Dynamics,” 
International Business and Economics Research Journal, Vol. 11, No. 1 (January 2012), pp. 69–82, http://faculty.unlv.edu/smiller/LIBERALIZATION_PAPER.pdf 
(accessed January 25, 2012).

22. Allen C. Goodman and Thomas G. Thibodeau, “Where Are the Speculative Bubbles in the U.S. Housing Market,” Journal of Housing Economics, Vol. 17, No. 2 
(June 2008), pp. 117–137, http://www.econ.wayne.edu/agoodman/research/pubs/gt+bubble.pdf (accessed January 26, 2012).

23. Nathanson and Zwick, “Arrested Development.”
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Theoretical Model
The housing start variable is the 

main component that determines the 
net increment to the stock of hous-
ing supply. This component, which is 
withdrawn from the stock of the sup-
ply, is called wastage, which refers 
to ruins, damages, or other outflows 
from the stock. Thus, housing starts 
(HF), which serves as a proxy for 
completed new housing units coming 
onto the market over a given period, 
can be defined as the change in the 
housing stock (HS) less the outflow 
from the stock or Wastage.

HF = HS – Wastage

Housing starts today reflect differ-
ences between the future expected 
stock supply of housing relative to 
the expected future stock demand 
(HD) for housing. Thus, in an equilib-
rium condition, housing stock equals 
expected stock demand:

HS = HD

Therefore, we can rewrite the first 
equation as follows:

HF = HD – Wastage

This paper, consistent with many 
other empirical studies, concen-
trates on the supply side of the 
market. Previous Heritage reports 

have already discussed the demand 
side of the housing market.24 Indeed, 
the interest rate affects the demand 
side for the real estate, which in 
turn affects the housing starts. In 
fact, just a few empirical studies 
have used simultaneous equations 
to determine the responsiveness of 
supply curve to prices and changes in 
interest rates.25 However, a simulta-
neous system of equations may lead 
to coefficients that are not asymptot-
ic or that may converge in asymptotic 
distribution at a lower convergence 
rate. More importantly, the asymp-
totic distribution may not be normal 
when a simultaneous system of equa-
tions is estimated.26 Therefore, we 
will use a single equation to estimate 
the housing starts at the national and 
regional levels.

based on some empirical studies, 
the mortgage interest rate and hous-
ing prices are the most important 
channels that affect housing starts, 
particularly during the booms.27 
However, other economic fundamen-
tals also affect home buyers’ deci-
sions and play an important role in 
shaping housing starts. Therefore, 
this study attempts to include these 
relevant economic fundamentals in 
the model. Indeed, we extend Myles 
Ojala’s model28 to estimate the elas-
ticity of housing starts to convention-
al mortgage interest rates compared 
with economic fundamentals. Ojala 

uses availability of mortgages, mort-
gage interest rate, price inflation, and 
savings rate. Our model includes 
other fundamentals, including real 
GDP, price-to-rent ratio, household 
assets and debts, home prices, and 
vacancy rates.

Theoretically, the quantity of 
housing starts is positively cor-
related with mortgage availability, 
savings rate, real GDP, price-to-rent 
ratio, household assets, and median 
home prices and negatively corre-
lated with mortgage interest rate, 
Consumer Price Index (CPI) infla-
tion, household debt, and vacancy 
rate. We include CPI because the 
mortgage interest rate variable is 
a nominal interest rate. Indeed, to 
measure the real expected interest 
rate, which is an important factor in 
shaping the beliefs of home build-
ers, we have included the CPI in the 
model. However, to ensure that the 
mortgage interest rate and CPI infla-
tion are not correlated, we conducted 
a colineraity test and the Granger 
causality test and report the results 
in the estimated results section.

■■ Housstart is housing starts (in 
thousands).

24. Anaraki, “A Housing Market Without Fannie Mae and Freddie Mac: Effect on Homeownership,” and “A Housing Market Without Fannie Mae and Freddie Mac: 
Effect on Home Prices.”

25. John M. Mason, “The Supply Curve of Housing,” University of Pennsylvania, Wharton School Working Paper No. 12-75, http://finance.wharton.upenn.
edu/~rlwctr/papers/7512.PDF (accessed June 29, 2012).

26. Daniel McFadden, “Simultaneous Equations,” chap. 6, in Economics 240B syllabus, http://emlab.berkeley.edu/~mcfadden/e240b_f01/ch6.pdf (accessed June 
29, 2012).

27. See Haifang Huang and Yao Tang, “Residential Land Use Regulations and the US Housing Price Cycle Between 2000 and 2009,” University of Alberta, 
Department of Economics Working Paper No. 2010-11, November 2010, http://www.economics.ualberta.ca/~/media/economics/FacultyAndStaff/WPs/
WP2010-11-Huang.pdf (accessed June 29, 2012); Min Hwang and John M. Quigley, “Economic Fundamentals in Local Housing Markets: Evidence from U.S. 
Metropolitan Regions,” Journal of Regional Science, Vol. 46, No. 3 (August 2006), pp. 425–453, http://urbanpolicy.berkeley.edu/pdf/HQ_JORS06.pdf (accessed 
July 2, 2012); and DiPasquale and Wheaton, “Housing Market Dynamics and the Future of Housing Prices,” pp. 1–27.

28. Ojala, “What Drives the United States Housing Starts,” p. 4.

Housstart = a0+a1Mortgageavail+a2Mr30+a3CPI+a4Saving+a5GDPR+
a6pPricetorent + a7Hassets + a8Debt + a9MHprice + a10V acancy + εtHousstart = a0+a1Mortgageavail+a2Mr30+a3CPI+a4Saving+a5GDPR+

a6pPricetorent + a7Hassets + a8Debt + a9MHprice + a10V acancy + εt

Housstart = a0+a1Mortgageavail+a2Mr30+a3CPI+a4Saving+a5GDPR+
a6pPricetorent + a7Hassets + a8Debt + a9MHprice + a10V acancy + εtHousstart = a0+a1Mortgageavail+a2Mr30+a3CPI+a4Saving+a5GDPR+

a6pPricetorent + a7Hassets + a8Debt + a9MHprice + a10V acancy + εt
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Variable Defi nition Mean Maximum Minimum
Standard 
Deviation Source

Adjust Adjustable mortgage interest rate 8.89 17.73 4.41 2.85 Realtor Research

BCindex Business Cycle Index 1.28 3.95 –3.74 1.23 Federal Reserve Bank 

CPI Consumer Price Index (1982–1984 = 100) 108.7 219.46 29.39 62.44 Federal Reserve Bank 

Debt Household debt as a percentage of 
disposable income

12.06 13.96 10.6 0.98 Federal Reserve Bank

Dpayment Down payment for single family newly built 
mortgages (percentage)

24.88 28.7 20.1 2.28 FHFA

Fincome Family income 42,635.1 63,847 21,364 12,773.31 Realtor Research 

GDPR Real GDP in billions of chained 2005 
dollars 

7,451.4 13,370.1 2,802.6 3,267.6 Federal Reserve Bank 

Hassets Household assets (billions of dollars) 6,590.11 22,732.5 475.58 6,469.03 Federal Reserve Bank 

Housstart Housing starts (thousands) 1,496.14 2,424 526 372.02 Federal Reserve Bank 

MR30 30-year mortgage interest rate 8.89 17.73 4.41 2.85 Federal Reserve Bank

Mhprice Median home price 130,868.3 230,100 64,400 48,612.32 Realtor Research 

Mortgageloan Mortgage loan (thousands of dollars) 92.84 224.7 14.8 66.96 FHFA

Mortgageavail Mortgage loan divided by median home 
price

99.79 128.4 79.2 10.43 FHFA and Realtor 
Research

Mwstart Housing starts in Midwest (thousands) 27,666.1 29596 25,646 1,256.7 Census Bureau 

Mwvacancy Vacancy rate in Midwest (percentage) 11.15 13.97 8.85 1.48 Census Bureau 

Nestart Housing starts in Northeast (thousands) 22,693.9 23,416 21,842 397.15 Census Bureau 

Nevacancy Vacancy rate in Northeast (percentage) 11.68 12.84 10.56 0.61 Census Bureau 

Ownership Ownership rate (percentage) 65.34 69.2 62.9 1.69 Census Bureau 

Pricetorent Ratio of price-to-rent index 1.07 1.15 0.96 0.04 Federal Reserve Bank

Proptax Property tax revenues (millions of dollars) 56,168.5 182,661 13,754 34,573 Census Bureau 

Residentialinv Residential investment (billions of chained 
2005 dollars) 

558.37 783.52 321.05 126.71 Federal Reserve Bank 

Saving Personal savings rate (percentage) 7.02 12.4 1.3 2.61 Federal Reserve Bank 

Southstart Housing starts in South (thousands) 44,147.2 49,934 37,968 3,575.04 Census Bureau 

Southvacancy Vacancy rate in South 14.23 16.94 12.17 1.45 Census Bureau 

SP S&P Index 456.81 1,497.18 55.33 466.28 Federal Reserve Bank

Spread Diff erence between adjustable mortgage 
interest rate and 10–year Treasury bill rate 

1.49 3.34 –0.95 0.64 Realtor Research and 
Federal Reserve Bank

Vacancy Vacancy rate (percentage) 7.38 11.1 5 1.6 Census Bureau

Weststart Housing starts in West (thousands) 25,504.7 28,286 22,264 1,738.3 Census Bureau 

Westvacancy Vacancy rate in West (percentage) 10.99 18.09 9.19 1.4 Census Bureau 

TAbLe 1

List of Variables and Their Summary Statistics 
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■■ Mortgageavail is mortgage avail-
ability, measured by mortgage 
loan divided by median home 
prices in each period, 

■■ Mr30 is conventional 30-year 
mortgage interest rate, 

■■ CPI is Consumer Price Index, 

■■ Saving is the personal saving rate 
at the national level, 

■■ GDPR is real GDP in 2005 billion 
dollars, 

■■ Pricetorent is the ratio of price to 
rent, 

■■ Hassets is household assets, 

■■ Debt is household debts, 

■■ Mhprice is the median home 
price, 

29. The data used in this paper is available upon request to the author or The Heritage Foundation.

30. U.S. Census Bureau, “Housing Vacancies and Homeownership (CPS/HVS)—Historical Tables,” Tables 10 and 14, http://www.census.gov/hhes/www/housing/
hvs/historic/index.html (accessed August 28, 2012).

31. Federal Housing Finance Agency, “Historical Summary Tables,” Table 9, http://www.fhfa.gov/Default.aspx?Page=252 (accessed November 5, 2011).

32. National Association of Realtors, “Quarterly Data on Median Price Single-Family Home, Adjustable Mortgage Interest Rate, and Family Income,” e-mail to 
author, November 6, 2011.
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Source: Federal Reserve Bank of St. Louis, FRED Economic Data, New Privately Owned Housing Units Started (HOUST), 
http://research.stlouisfed.org/fred2/series/HOUST/downloaddata?cid=32302 (accessed September 6, 2012).
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■■ Vacancy is the vacancy rate, 

Data
This analysis uses quarterly data 

from the first quarter of 1980 through 
the fourth quarter of 2010 to esti-
mate the effects of changes in mort-
gage interest rates on housing starts. 
The list of variables, their summary 

statistics, and their sources are pre-
sented in Table 1.29 Data on national 
and regional vacancy rates, housing 
starts, property taxes, and owner-
ship rates were obtained from the 
Census bureau.30 The data on down 
payments and mortgage loans were 
retrieved from the Federal Housing 
Finance Agency (FHFA).31 Data on 
family income, median home prices, 
and adjustable mortgage interest 
rates are from Realtors Research.32 

Data for the rest of the variables are 
from the Federal Reserve bank of St. 
Louis.33

Stylized Facts on Housing 
Starts. The data indicate that 
housing starts at the national level 
have been quite volatile since 1960, 
increasing from 1990 to 2005, before 
dropping dramatically in the second 
quarter of 2006 when the housing 
bubble burst. (See Chart 1.) Housing 
starts in the fourth quarter of 2010 

33. Federal Reserve Bank of St. Louis, FRED Economic Data, Leading Index for the United States (USSLIND),  http://research.stlouisfed.org/fred2/series/USSLIND/
downloaddata?cid=32262 (accessed August 28, 2012); Dow Jones Industrial Average (DJIA), http://research.stlouisfed.org/fred2/series/DJIA (accessed 
August 28, 2012); Real GDP per Capita in the United States (USARGDPC), http://research.stlouisfed.org/fred2/series/USARGDPC (accessed August 
28, 2012); Total Assets—Balance Sheet of Households and Nonprofit Organizations (TABSHNO), http://research.stlouisfed.org/fred2/series/TABSHNO/
downloaddata?cid=32258 (accessed August 28, 2012); 30-Year Mortgage Interest Rate (MORTG), http://research.stlouisfed.org/fred2/series/MORTG 
(accessed August 28, 2012); Private Residential Fixed Investment (PRFI), http://research.stlouisfed.org/fred2/series/PRFI (accessed August 28, 2012); 
Personal Saving Rate (PSAVERT), http://research.stlouisfed.org/fred2/series/PSAVERT/downloaddata?cid=112 (accessed August 28, 2012); and S&P 500 
Stock Price Index (SP500), http://research.stlouisfed.org/fred2/series/SP500/downloaddata?cid=32255/ (accessed August 28, 2012).
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Source: U.S. Census Bureau, “Housing Vacancies and Homeownership (CPS/HVS)—Historical Tables,” Table 10, 
http://www.census.gov/hhes/www/housing/hvs/historic/index.html (accessed August 28, 2012).
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totaled 539,000 units—its low-
est level, with a huge drop from 
2,036,000 units in the fourth quarter 
of 2003. One of the main reasons for 
this drastic chute is a sharp drop in 
median home prices.

Regional Housing Starts. The 
data for housing starts by region, 
which are available from the first 
quarter of 1993, indicate that hous-
ing starts in the South have exceeded 
every other region. (See Chart 2.) 
Mayer and Somerville attribute 
this to employment and population 
growth in the South.34 In decreasing 
order, housing starts in the Midwest, 
West, and Northeast closely move 
together. The lower levels of hous-
ing starts in the Northeast and West 
can be attributed to the tighter land 
restrictions in these regions.

Mayer and Somerville argue 
that environmental regulations 
and development constraints in the 
Northeast and in California, Oregon, 
and Washington—a large part of the 
West—delay home builders’ response 
to changes in economic conditions 
and, as a result, to lower levels of 
housing starts.35 Land regulations 
trigger distortions in land and hous-
ing prices, which create domino 
effects on the housing starts.

Randal O’Toole argues:

[A]t a state level the biggest hous-
ing bubbles, with prices rising 
more than 80 percent after 2000 
and then dropping by 30 to 60 
percent since their peak, were 
in California, Florida, Maryland, 
Nevada, and Rhode Island. All 

these states except Nevada have 
growth management laws.… New 
York and District of Columbia 
had bubbles but did not have 
growth management. but New 
York City and Washington, D.C., 
are both hemmed in by states 
that used growth management. 
A few states, such as Minnesota, 
Montana, and New Mexico, came 
close to meeting the bubble defi-
nition but did not have housing 
prices rise by the full 50 per-
cent. These states did not have 
mandatory statewide growth 
management, but some of their 
major cities practiced growth 
management.36

O’Toole finds a very close relation-
ship between regions with growth 
management planning and regions 
that have observed a bubble burst. 
He concludes that land-use regula-
tion was the single most important 
factor in the housing bubble of 2006; 
therefore, deregulating housing mar-
kets could prevent another bubble 
in the future.37 Obviously, although 
land regulations played an impor-
tant role in creating the bubble in 
some states, it may not have been the 
single most important factor, since 
both demand and supply-side factors 
were in tandem.

Wendell Cox and Ronald D. Utt 
argue that advocates of zoning and 
environmental regulations have been 
trying to reshape American com-
munities to conform to their smart 
growth policies. Since the 1970s, fast-
growing communities, such as those 

in California and Oregon imposed 
more land-use regulations than 
other states to discourage people 
from moving to their communities. 
In the late 1990s, the anti-suburban 
advocacy and New Urbanism move-
ments began to implement zoning 
and other forms of land-use regula-
tions to deter growth or limit access 
to residents and businesses with 
specific demographic features. To 
achieve these goals, many communi-
ties adopted more restrictive land-
use regulations and imposed impact 
fees on new houses. Minimum lot 
sizes, growth boundaries, green belts, 
and other types of regulations added 
to the cost of a house by creating arti-
ficial land shortages, which in turn 
raised home prices. In fact, land-use 
regulations decreased housing starts, 
especially in communities in the 
West and South with more land-use 
regulations.38

Regional Vacancy Rates. The 
South has the highest observed 
vacancy rate among the four cen-
sus regions. The Midwest, West, 
and Northeast rank in decreasing 
order after the South. The vacancy 
rate in the Northeast exceeded 
the West and Midwest from 1993 
through 2001, but has reversed the 
trend since 2001. (See Chart 3.) In 
short, the vacancy rate in the West 
has moved closely with the vacancy 
rates in the Midwest and Northeast. 
The only outlier is the South, which 
had the highest vacancy rate. One 
reason besides the land-use restric-
tions might be the higher population 
density, as discussed by Haltom and 

34. Mayer and Somerville, “Regional Housing Supply and Credit Constraints.”

35. Ibid.

36. O’Toole, American Nightmare, pp. 193–195.

37. Ibid., p. 205.

38. Wendell Cox and Ronald D. Utt, “Housing Affordability: Smart Growth Abuses Are Creating a Rent Belt of High-Cost Areas,” Heritage Foundation Backgrounder 
No. 1999, January 2007, http://www.heritage.org/research/reports/2007/01/housing-affordability-smart-growth-abuses-are-creating-a-rent-belt-of-high-
cost-areas.
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Sarte.39 Another reason is the higher 
rent-to-price ratio in the South 
compared with other regions, as dis-
cussed by Sean D. Campbell, Morris 
A. Davis, Joshua Gallin, and Robert 
F. Martin.40 (For more detailed data 
on the regional disparities in rent-to-
price ratios, see Appendix b.)

The South had the highest rent-
to-price ratio from 1975 to 2007. This 
may be attributed to the growth of 
population and employment in the 
region, as a result of its growth man-
agement plan. The higher employ-
ment rate has led to higher demand 

for real estate, which in turn, has led 
to the higher rent-to-price ratio in 
the region.

Regional Sale to inventory 
Ratios. The sale-to-inventory ratio 
at the regional level has been vola-
tile since the early 1990s. (See Chart 
4.) However, the sale-to-inventory 
ratio in the South has exceeded every 
other region. The Midwest, West, 
and Northeast rank in decreasing 
order. The sale-to-inventory ratio 
has been lower in the Northeast 
and West compared with the South 
and Midwest because the housing 

meltdown hit the Northeast and 
West more severely than other 
regions. Furthermore, land use is 
more heavily regulated in these 
regions, and many scholars have 
argued land restrictions have led to 
higher housing prices among these 
regions.

A seminal study by Theo S. eicher 
uses Census data for 2,730 juris-
dictions and 2006 Census public 
micro sample data. He uses land-use 
regulations as independent variables, 
whether imposed by governors and 
legislators, courts, growth manage-
ment bodies, or residential buildings. 
He finds a statistically significant 
relationship between land restric-
tions and higher housing prices.41

In a similar study, Stephen 
Malpezzi, Gregory H. Chun, and 
Richard K. Green analyze the deter-
minants of housing prices with a 
particular focus on the supply-side 
determinants such as regulatory and 
natural constraints. They use a set of 
regulatory measures including rent 
controls, land use, zoning regula-
tions, infrastructure policies, and 
building and subdivision codes. They 
find that housing prices are related 
to physical constraint, population, 
income, and demographic variables 
and that regulations drive up rents 
and housing prices. They conclude 
that moving from less stringent 
to more stringent regulated areas 
increases rents from 13 percent to 
26 percent and housing prices by 32 
percent to 46 percent.42

39. Renee Courtois Haltom and Pierre-Daniel G. Sarte, “What Trends Exist in Regional Housing Market Data?” Federal Reserve Bank of Richmond Economic Brief 
No. 10-11, November 2010, http://www.richmondfed.org/publications/research/economic_brief/2010/pdf/eb_10-11.pdf (accessed June 9, 2012).

40. Sean D. Campbell, Morris A. Davis, Joshua Gallin, and Robert F. Martin, “What Moves Housing Markets: A Variance Decomposition of the Rent–Price Ratio,” 
Journal of Urban Economics, Vol. 66, No. 2 (September 2009), pp. 90–102, http://morris.marginalq.com/whatmoves_files/2009-06.whatmoveshousing.pdf 
(accessed August 28, 2012).

41. Theo S. Eicher, “Housing Prices and Land Use Regulations: A Study of 250 Major US Cities,” University of Washington, May 2008, http://depts.washington.
edu/teclass/landuse/Housing051608.pdf (accessed May 31, 2012).

42. Stephen Malpezzi, Gregory H. Chun, and Richard K. Green, “New Place-to-Place Housing Price Indexes for U.S. Metropolitan Areas, and Their Determinants,” 
Journal of Real Estate Economics, Vol. 26, No. 2 (June 1998), pp. 235–274.
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Source: U.S. Census Bureau, “Housing Vacancies and Homeownership (CPS/HVS)—Historical 
Tables,” Table 10, http://www.census.gov/hhes/www/housing/hvs/historic/index.html (accessed 
August 28, 2012).
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Using 1990 Census popula-
tion data, Richard K. Green traces 
the effects of land-use restric-
tions on housing prices. He uses six 
land-use restrictions—forbidding 
mobile homes, minimum lot width 
requirements, minimum frontage 
setbacks requirements, minimum 
street width requirements, sidewalk 
requirements, and curb and gutter 
requirements—and a variable indi-
cating whether the community has 
a written standard for home prices. 
He finds that an additional 10 feet 
setback regulation increases housing 
prices between 6.1 percent and 7.8 
percent. Forbidding mobile homes 

pushes up prices by between 7.1 per-
cent and 8.5 percent, and subdivision 
requirements for curbs and gutters 
are associated with higher rents of 10 
to 12 percent.43

edward Glaeser argues that 
restricting housing supply leads to 
greater volatility in housing prices.44 
He compares the median home prices 
of boston with prices in Atlanta. The 
Atlanta region issues about seven 
times as many permits as the boston 
region. He finds that median hous-
ing prices in boston are higher and 
more volatile than housing prices 
in Atlanta, which neither shared the 
boston boom when prices doubled 

between 1980–1988 nor suffered 
from boston’s housing bust when 
prices lost 50 percent during 1988–
1994. He concludes that land-use 
restrictions lead to higher prices.45

In a more recent study, Huang 
and Tang use data for 300 U.S. cities 
and examine land-use regulations 
and land scarcity to see how they 
are related to housing price cycles 
between 2000 and 2009. They find 
that more land-regulated cities expe-
rienced greater price booms between 
January 2000 and June 2006 and 
greater price declines between June 
2006 and July 2009. They argue that 
the land regulations amplified the 
boom-bust behavior of the sub-prime 
mortgage market.46

Regardless of the region under 
investigation and the type of restric-
tion imposed, land-use restric-
tions can have major impacts on 
housing prices and price volatility, 
which in turn can tremendously 
affect housing starts and sale rev-
enues. As a result, we expect lower 
sale-to-inventory ratios in more 
land-restricted areas such as the 
Northeast and West. (See Chart 4.)

Econometric Results at the 
National Level. The equation 
described in the theoretical sec-
tion was estimated at the national 
and regional levels to measure 
the elasticity of housing starts to 
the conventional mortgage inter-
est rate, controlling for economic 
fundamentals such as household 
assets, family income, personal 
income, real GDP, saving rate, price-
to-rent ratio, and the property tax 

43. For a discussion of the Green study, see John M. Quigley and Larry A. Rosenthal, “The Effects of Land Use Regulations on the Price of Housing: What Do We 
Know? What Can We Learn?” Cityscape: A Journal of Policy Development and Research, Vol. 8, No. 1 (2005), p. 88, http://www.huduser.org/periodicals/cityscpe/
vol8num1/ch3.html (accessed August 28, 2012). See also Richard K. Green, “Land Use Regulation and the Price of Housing in a Suburban Wisconsin County,” 
Journal of Housing Economics, Vol. 8, No. 2 (June 1999), pp. 144–159.

44. Glaeser, “The Economic Impact of Restricting Housing Supply.”

45. Ibid., p. 5.

46. Huang and Tang, “Residential Land Use Regulations and the US Housing Price Cycle.”
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Source: U.S. Census Bureau, “Housing Vacancies and Homeownership (CPS/HVS)—Historical 
Tables,” Table 10, http://www.census.gov/hhes/www/housing/hvs/historic/index.html (accessed 
August 28, 2012).
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rate. This analysis used four different 
specifications (Models 1 to 4). The 
first model relates housing starts to 
mortgage availability, median home 
prices, household assets, the S&P 
index, family income, CPI, savings 
rate, mortgage interest rate, and 
business cycle index. The second 
model uses mortgage availability, 
price-to-rent ratio, ownership, S&P 
index, real GDP, CPI, household debt, 
vacancy rate, mortgage interest rate, 
and business cycle index. The third 
model includes mortgage availabil-
ity, home prices, price-to-rent ratio, 
real GDP, CPI, vacancy rate, mort-
gage interest rate, and business cycle. 
Finally, the fourth model uses all 
the variables in the third model plus 
household assets. All variables are in 
logarithm form. Therefore, the esti-
mated coefficients are elasticities. In 
addition, all models have been tested 
for robustness.

The estimated results, presented 
in Table 2, indicate that the elastic-
ity of housing starts to mortgage 
interest rate is very small, particu-
larly when compared with economic 
fundamentals such as real GDP, CPI, 
and price-to-rent ratio. The results 
indicate that these independent vari-
ables explain more than 88 percent of 
changes in housing starts.

because it is important to distin-
guish between the expected inter-
est rate and nominal interest rate, 

the CPI level was included in the 
model. Indeed, because the mortgage 
interest rate is a nominal interest 
rate, it is important to modify it for 
the expected inflation. Therefore, to 
adjust for the inflation rate, the CPI 
was included in the model. However, 
to ensure that independent variables 
are not correlated, particularly the 
mortgage interest rate and the CPI, 
the analysis used the variance infla-
tion factor (VIF) to test for mul-
ticolinearity. The VIF test results 
suggest no colinearity between 
the mortgage interest rate and the 
CPI, because VIF > 10. (See table in 
Appendix b.)

Many economists argue that the 
presence of Fannie Mae and Freddie 
Mac in the secondary mortgage mar-
ket affects the primary mortgage mar-
ket rate. Lawrence J. White argues 
the GSes’ activities cause the interest 
rates on the confirming mortgages 
to be about 20–25 basis points lower 
than the rates on jumbo mortgages.47 
In another paper, W. Scott Frame and 
Lawrence J. White conjecture that 
shutting down the GSes would cause 
mortgage interest rates to jump 25 
basis points.48 Several econometric 
studies have found that the interest 
rates without Fannie and Freddie 
would be 20–35 basis points higher, 
but the estimates vary substantially 
depending on the empirical specifica-
tion, sample, and time period.49based 

on these and many other empiri-
cal studies we assume that without 
Fannie and Freddie the housing mar-
ket for 1980–2010 would have seen 
mortgage interest rates average 25 
basis points higher than what actually 
prevailed.50 In fact, this would mean a 
one-time jump in the mortgage inter-
est rate, which affects the intercept 
of the regression model, not its slope. 
Therefore, it is a transitional, short-
term effect. The long-run effects on 
macroeconomic variables are consid-
ered in a forthcoming Heritage paper 
on the economic effects of eliminat-
ing the GSes in a general equilibrium 
model.51

based on the estimated results 
of this Heritage study, the average 
elasticity of housing starts to mort-
gage interest rate at the national 
level is 0.20. To illustrate what a 25 
basis point increase in the mortgage 
interest rate can do to the hous-
ing starts, we use the elasticity of 
housing starts to mortgage interest 
rate, 0.20. Multiplying this elastic-
ity by a 25-basis-point increase in 
the mortgage interest rate yields a 
0.05 percent reduction in the hous-
ing starts (0.2 * 0.25 = 0.05). In other 
words when compared with changes 
in other fundamentals, such as real 
GDP, or CPI, a small upward shift in 
the conventional mortgage interest 
rate has a minor, negative, one-time 
effect on housing starts. As a matter 

47. Lawrence J. White, “Fannie Mae, Freddie Mac, and Housing Finance: Why True Privatization Is Good Public Policy,” Cato Institute Policy Analysis No. 528, 
October 2004, http://www.cato.org/pubs/pas/pa528.pdf (accessed May 4, 2012).

48. W. Scott Frame and Lawrence J. White, “Fussing and Fuming over Fannie and Freddie: How Much Smoke, How Much Fire?” Federal Reserve Bank of Atlanta 
Working Paper No. 2004-26, October 2004, pp. 7–8, http://www.frbatlanta.org/filelegacydocs/wp0426.pdf (accessed November 25, 2011).

49. See David Torregerosa, “Interest Rate Differentials Between Jumbo and Conforming Mortgages, 1995–2000, Congressional Budget Office, May 2001, http://
www.cbo.gov/sites/default/files/cbofiles/ftpdocs/28xx/doc2840/interestrate.pdf (accessed August 28, 2012), and W. Scott Frame and Larry D. Wall, 

“Fannie Mae and Freddie Mac’s Voluntary Initiatives: Lessons from Banking,” Federal Reserve Bank of Atlanta Economic Review, 1st quarter, 2002, https://www.
frbatlanta.org/filelegacydocs/frame_wall2.pdf (accessed August 28, 2012).

50. For more information on the 25-basis-point increase in mortgage interest rate due to liquidating Fannie and Freddie, see the literature review in Nahid Kalbasi 
Anaraki, unpublished report, The Heritage Foundation, Center for Data Analysis, May 2012.

51. John L. Ligon and William W. Beach, “A Housing Market Free from Fannie Mae and Freddie Mac: The Economic Effects of Eliminating the Housing Government 
Sponsored Enterprises in General Equilibrium,” Heritage Foundation Special Report, forthcoming.
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of fact any small change in real GDP 
or consumer price index (CPI) would 
affect housing starts much more 
than any change in mortgage inter-
est rates. For instance, a 2 percent 
increase in CPI reduces the housing 
starts by 8 to 10 percent, which is 
substantially larger than the effects 
of the changes in mortgage interest 
rates that would result from shutting 
down Fannie and Freddie.

The results of this study are in 
accordance with those of Christian 
Pierdzioch, Jan-Christoph Rulke, 
and Georg Stadtmann, who found 
that expected housing starts are 
mainly affected by macroeconomic 
fundamentals, such as real GDP, CPI, 
and expected inflation, not the short-
term mortgage interest rate, which 
plays a very small role in shaping 
housing starts.52

Econometric Results at the 
Regional Level. It is important 
to examine regional results in this 
study because different regions have 
different land-use regulations, popu-
lation densities, and growth manage-
ment plans. Across regions, we may 
observe that changes in mortgage 
interest rates have different effects 
on housing starts.

Furthermore, the sum of regional 
elasticities does not add up to the 
national elasticity for many reasons. 
First, the independent variables in 
the regression models in the national 
and regional levels are different, 
so the elasticities will be different. 
Second, even if the independent 
variables were the same, elasticity 
is not a simple variable like popula-
tion, in which the total of regional 

52. Christian Pierdzioch, Jan-Christoph Rulke, 
and Georg Stadtmann, “Housing Starts in Canada, 
Japan, and United States: Do Forecasters Heard?” 
Campus for Finance, July 2010, p. 18, Table 2, 
http://campus-for-finance.com/filebrowser/
files/Papers/49a40606437_name.pdf (accessed 
August 28, 2012).

TAbLe 2

Housing Starts Elasticities to Mortgage Interest Rates 
at the National Level 

Source: Author’s calculations based on the data retrieved from Federal Reserve Bank of St. Louis, 
Federal Housing Finance Agency, Realtor Research, U.S. Census Bureau, Bureau of Economic Analysis, 
and the World Bank.
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Variable OLS 1 OLS 2 OLS 3 OLS 4

Mortgageavail –2.17***
(0.22)

–0.91***
(0.22)

–0.18
(0.22)

–0.40**
(0.2)

Mhprice –0.59
(0.42)

– 1.54***
(0.19)

0.53*
(0.31)

Pricetorent – –4.44**
(1.39)

–5.11***
(1.16)

–6.20***
(1.13)

Ownership – –2.40**
(1.2)

Hassets 1.10***
(0.25)

– 0.69***
(0.17)

SP – 0.083
(0.06)

Fincome 1.36**
(0.67)

–

GDPR – 2.16**
(0.77)

3.45***
(0.32)

3.36***
(0.32)

CPI –4.34***
(0.45)

–2.34***
(0.56)

–5.45***
(0.38)

–5.29***
(0.38)

Saving –0.09*
(0.05)

–

Debt – 3.31***
(0.38)

Vacancy – –0.57***
(0.08)

–0.47***
(0.07)

–0.54***
(0.07)

Mr30 –0.17*
(0.1)

–0.21*
(0.13)

–0.20*
(0.13)

–0.24*
(0.13)

Bcindex 0.074***
(0.01)

0.11***
(0.015)

0.04**
(0.01)

0.04***
(0.01)

No. of Observations 101 116 101 101

R–Squared 0.88 0.90 0.91 0.92

F–Statistics 74.33 95.03 92.99 91.16

Robust standard errors are in parenthesis.

* Statistically signifi cant at 10%   ** Statistically signifi cant at 5%   *** Statistically signifi cant at 1%
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populations equals the national 
population. The sum of regional elas-
ticities—the percentage change of 
housing starts to percentage change 
of mortgage interest rates—does not 
necessarily add up to the national 
level. Third, many empirical stud-
ies have found differences between 
regional elasticities and national 
elasticities.

The Census bureau divides the 
U.S. into four main geographic 

regions: West, Midwest, South, and 
Northeast. This classification is 
based purely on geography, not 
demographics or economics. because 
the Census bureau has histori-
cally released regional-level data for 
empirical studies, they continue to 
release the data in the same format 
to avoid disrupting the time series 
data on housing starts.

This section measures the effects 
of changes in mortgage interest 

rates compared with other economic 
fundamentals on housing starts at 
the regional level. The estimated 
results indicate that housing starts 
in the Northeast are elastic to mort-
gage loan availability, rent, personal 
income, real GDP, and property tax 
rates. (See Table 3.) However, the 
most important factors shaping 
housing starts in the Northeast are 
property tax rate, personal income, 
and real GDP.

The results also indicate that the 
most important factors in shaping 
housing starts in the Midwest are 
family income, personal income, 
real GDP, and property tax rate. 
Interestingly, the elasticity of hous-
ing starts to conventional mortgage 
interest rates in both the Midwest 
and the Northeast is 0.02.

For the South, the most important 
factors driving housing starts are 
family income, personal income, and 
property tax rate. However, the elas-
ticity of housing starts to mortgage 
interest rates in the South is larger 
than in the Northeast and Midwest. 
In other words, changes in conven-
tional mortgage interest rates affect 
housing starts in the South more 
than housing starts in the Northeast 
and Midwest. As discussed earlier, 
this might be the result of higher 
population density and growing 
employment in the South.

In the West and the South, hous-
ing starts are more sensitive to fam-
ily income and property tax rate. The 
econometric results of this study 
indicate that the elasticity of hous-
ing starts to conventional mort-
gage interest rate in the South and 
West equals 0.04. In other words, a 
25-basis-point increase in the con-
ventional mortgage interest rate, as a 
result of shutting down Fannie Mae 
and Freddie Mac, reduces housing 
starts by only 0.01 percent in the 

TAbLe 3

Housing Starts Elasticites to Mortgage Interest Rates, 
by Census Regions 

Source: Author’s calculations based on the data retrieved from Federal Reserve Bank of St. Louis, 
Federal Housing Finance Agency, Realtor Research, U.S. Census Bureau, Bureau of Economic Analysis, 
and the World Bank.
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Robust standard errors are in parenthesis.

* Statistically signifi cant at 10%   ** Statistically signifi cant at 5%   *** Statistically signifi cant at 1%

Variable Northeast Midwest South West 

Mortgageloan 0.05**
(0.02)

0.07***
(0.02)

0.02
(0.04)

–0.06
(0.08)

Mhprice –0.007
(0.01)

–0.027*
(0.015)

–0.06**
(0.02)

0.02
(0.03)

Rent 0.19**
(0.06)

0.015
(0.09)

–0.03
(0.15)

0.031
(0.17)

Spread –0.006***
(0.001)

–0.002
(0.002)

–0.006**
(0.003)

–0.007**
(0.003)

Fincome –0.02
(0.05)

0.12*
(0.06)

0.21**
(0.09)

0.46**
(0.22)

Perincome 0.19***
(0.06)

0.12*
(0.08)

0.24**
(0.1)

0.05
(0.15)

GDPR –0.14**
(0.06)

–0.12
(0.09)

– –

Proptax –0.23***
(0.03)

–0.11**
(0.05)

–0.13*
(0.07)

–0.13
(0.1)

Mr30 –0.02**
(0.01)

–0.02*
(0.01)

–0.04***
(0.01)

–0.04***
(0.01)

No. of Observations 76 76 76 76

R-Squared 0.87 0.94 0.97 0.95

F-Statistics 92.69 172.94 616.67 386.19
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South and West, and by 0.005 per-
cent in the Northeast and Midwest.53 
These results closely match those of 
Gupta, Jurgilas, Kabundi, and Miller 
who find that the response of housing 
starts in the West differs from the 
national response and other regions.

All in all, despite regional dispari-
ties in income and land-use regu-
lations, the elasticities of housing 
starts to mortgage interest rates are 
very small for all regions, particu-
larly when compared with economic 
fundamentals such as GDP, family 
income, and property tax rates. In 
other words, changes in economic 
fundamentals will affect housing 
starts much more than changes in 
conventional mortgage interest rates.

Conclusion
The results of this empirical study 

suggest that conventional mortgage 
interest rates play a minor role in 
shaping housing starts at both the 
national and regional levels. The 
results are in accordance with those 
of ewing and Wang, who find that 
mortgage interest rates play a minor 
role in housing starts. The regional 
results closely match those of Gupta, 
Jurgilas, Kabundi, and Miller who 
find that housing starts respond dif-
ferently in the West. The results also 
indicate that the South and West are 
more responsive to changes in mort-
gage interest rates than the Midwest 
or Northeast because the South and 

West have more land-use restric-
tions and environmental regulations, 
which intensify the responsiveness 
of house builders to changes in mort-
gage interest rates. The South also 
reacts differently than other regions 
to changes in mortgage interest rates 
because of its higher population 
density. Therefore, shutting down 
Fannie and Freddie will likely affect 
the South and West more significant-
ly than the Northeast and Midwest.

One of the reasons that some 
studies have found higher elasticity 
of housing starts to mortgage inter-
est rate is that they have controlled 
for only a few—or zero—economic 
fundamentals in their studies. The 
results of this paper indicate that 
the economic fundamentals—such 
as real GDP, CPI, household assets, 
household debts, family income, and 
price-to-rent ratio—primarily shape 
housing starts at the national level. 
However, in the South and West, per-
sonal income, real GDP, and property 
tax rates drive housing starts. The 
higher elasticities of housing starts 
to property tax rates at the regional 
level suggest that policymakers 
should exercise more caution in rais-
ing property taxes because they may 
drastically reduce the number of 
housing starts and residential invest-
ment, particularly in the Northeast.

In sum, the results of this study 
based on 30 years of data cast doubt 
on the claim that Fannie Mae and 

Freddie Mac actually increase 
homeownership at the national 
and regional levels. Assuming the 
housing and finance sectors some-
day return to normal, and that this 
evidence from the past sheds light 
on the future, these results indicate 
that phasing out the GSes would 
minimally affect housing starts and 
home ownership at the national and 
regional levels—at most a 0.01 per-
cent drop in the housing starts in the 
South and West and 0.005 percent 
drop in the Northeast and Midwest.

Indeed, regardless of the level 
of aggregation or the region, the 
results of this study confirm that 
economic fundamentals, not con-
ventional mortgage interest rates, 
primarily shape housing starts. The 
government and GSes are leverag-
ing the wrong instrument because 
subsidized mortgage interest rates 
have minimal impact on housing 
starts at the national and regional 
levels. Moreover, as discussed by 
many scholars, land-use regula-
tions play an important role in home 
price volatility and housing starts 
because home builders’ beliefs are 
shaped by the regulatory environ-
ment and their investment returns, 
rather than by mortgage interest 
rates. Continuing to subsidize the 
mortgage interest rates is a waste of 
taxpayers’ money because mortgage 
interest rates do not significantly 
influence home builders’ decisions.

53. The elasticities in different regions do not necessarily add up to 1.
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Appendix A
Summary of the Literature ReviewAPPeNDIX TAbLe 1

Summary of Literature Review 
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Study 
Authors

Dependent 
Variable Interest Rate

Construction 
Costs

Financing 
Cost Infl ation

Mortgage 
Availability

Housing 
Price Other Data 

Estimation 
Method

Kearl 
(1979)

Housing 
starts

Mortgage 
interest rate 

CPI 
infl ation

• Asset price
• Income
• Family size

1966–1973 OLS

Mayer and 
Somerville 
(1996)

Housing 
supply

Expected real 
interest rate

Construction 
costs

Housing 
prices

1975–1994 OLS

Ewing and 
Wang 
(2005)

Housing 
supply 

Mortgage 
interest rate 

Mortgage 
availability 

1980–2000 VECM

Glaeser, 
Gyourko, 
and Saks 
(2005) 

Housing 
supply

Mortgage 
interest rate 

• Congestion 
cost 
• Land-use 
regulation

1980–2000 OLS

Gupta et al. 
(2006)

Housing 
starts

Monetary 
policy, 
interest rate 

Industrial 
production, 
employment, 
CPI

January 1986–
December 
2003

VAR

Taylor 
(2007)

Housing 
starts

Federal fund 
rate 

1980–2006 OLS

Gupta et al. 
(2010) 

Housing 
starts and 
housing 
sale 

Monetary 
policy, federal 
fund rates 

January 1968–
December 
2003

OLS

Myles Ojala 
(2010)

Housing 
starts 

Conventional 
mortgage 
interest rate 

Infl ation 
rate 

Mortgage 
availability

Housing 
permits and 
saving rate 

January 
2000–January 
2008

OLS

Goodman 
and 
Thibodeau 
(2012)

Housing 
supply

Mortgage 
interest rate 

User cost Owner 
population, 
minority 
households, 
household 
size, 
population 
density

2000–2005 
for East Coast 
and West 
Coast  

OLS
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Appendix B
Data

1975 1996 2007

Midwest 4.95 5.06 3.96

Northeast 5.95 4.76 3.18

South 5.21 5.55 4.16

West 4.34 4.32 2.69

Rent-to-Price Ratios,
1975–2007

Source: Sean D. Campbell, Morris A. Davis, 
Joshua Gallin, and Robert F. Martin, “What 
Moves Housing Markets: A Variance 
Decomposition of the Rent–Price Ratio,” 
Journal of Urban Economics, Vol. 66, No. 2 
(September 2009), pp. 90–102, http://
morris.marginalq.com/whatmoves_
fi les/2009-06.whatmoveshousing.pdf 
(accessed August 28, 2012).
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Variable VIF 1/VIF

Lmhprice 248.09 0.0040

Lhasset 213.42 0.0046

Lcpi 116.90 0.0085

LGDPR 113.25 0.0088

Lpricetorent 19.09 0.0523

Lmr30 18.44 0.0542

Lmortgageavail 6.30 0.1586

Lvacancy 2.34 0.4264

LBCindex 1.16 0.8594

Multicollinearity Test for 
Housing Starts
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 Null Hypothesis Observations F-Statistic Probability

 INF does not Granger Cause MR30 122 1.53632 0.2195

 MR30 does not Granger Cause INF 3.41561 0.0362

• Pairwise Granger Causality Tests
• Date, Time: June 28, 2012, 4:30 p.m.
• Sample Period: 1980 Q1–2010 Q4 
• Lags: 2

Granger Causality Test Between Mortgage Interest Rate 
and CPI
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