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EXECUTIVE SUMMARY 
 

 

The Center for Responsible Lending (CRL) is a Durham-based organization that works to 

promote homeownership and economic opportunity for low and moderate income communities 

and communities of color, which traditionally have been underserved by financial markets.   

Because of the steep decline in housing prices across the country, but especially in low and 

moderate income communities, CRL is interested in examining policies that can support housing 

prices in order to protect homeowner equity. 

The First-Time Homebuyer Tax Credit was a program that made a maximum $8,000 

fully refundable tax credit available to first time homebuyers from February 2009 to May 2010.  

During that time, the Credit was expanded to include repeat homebuyers, as well.  The Credit 

program was used extensively throughout 2009 and 2010, with over three million Credit claims 

made.  Because the Credit was focused primarily on first-time homebuyers, who generally have 

smaller incomes and buy lower priced homes, this analysis examines the effect that the program 

had on lower tier of the housing market.  The Credit’s effect on prices is a function of the relative 

elasticities of supply and demand for housing.  In short, if supply is constrained, we would 

expect to see a larger effect of the Credit on prices, compared to when supply is more relaxed.  

Also, we would expect to see a larger effect of the Credit on lower priced homes; since the 

Credit was capped at $8,000, this amount would represent a larger share of the purchase price of 

lower priced homes compared to higher priced ones.  When we see a house bought/sold during 

the Credit, in markets with relatively inelastic supply, we would expect the incidence of the 

Credit to go to sellers, as they would command a higher price.  In markets with relatively more 

elastic supply, we would not expect prices to rise as much, and as a result, home buyers would 

gain relatively more from the Credit. 
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Specifically, this paper examines the effect that the Credit had on houses prices in 16 

major metropolitan areas before, during, and after the Credit.  Through descriptive analysis, we 

see that these 16 metropolitan areas saw very different price movements before, during and after 

the Credit.  In some markets, notably those that saw very high growth in the run-up to the 

housing crisis (e.g. California, and the Southwest), saw a steep decline in prices leading up to the 

Credit, and big jump during the Credit, and continued steep decline after the Credit.  Other 

markets saw much more tempered price movements throughout.  Also, some cities saw very 

different price movements based on the price tier.  For example, the low price tier in Minneapolis 

saw a significant increase during the Credit period, but a much smaller increase in the middle 

and high tiers of the market.  Overall, prices moved very differently depending on the city and 

market segment. 

I then turn models that control for other factors that may be influencing house prices, 

such as employment, income, population, and supply side constraints like housing permits and 

starts. Although the results vary base on the specific model used, this analysis concludes that the 

Credit did indeed have a significant effect on prices.  Generally, the strongest effect of the Credit 

can be seen in the lower priced segments of the housing market, as the Credit represented a 

larger share of the purchase price of these types of houses.  However, mid- and higher priced 

markets also generally saw an increase in price associated with the Credit.  However, the effect 

of the Credit was short-lived.  When the Credit expired in May 2010, house prices continued 

their decline.  In short, it appears as though the Credit stimulated short term demand for housing, 

and may have increased the supply of housing, as well.  

 One notable finding is that the increase in prices appears to be fairly significant, and 

perhaps, much more than we would expect from simple economic theory.  This may indicate that 
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homebuyers were motivated to get the Credit just for its own sake, even though in some cases, 

they may have been better off waiting for the market to cool, and for prices to fall even further. 
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REPORT 
 

 

1.  INTRODUCTION 

 

The Center for Responsible Lending (CRL) works to promote homeownership and 

economic opportunity for communities that have been traditionally underserved by the financial 

industry.  CRL has typically focused its efforts on promoting fair consumer finance practice, and 

it generally has not focused its efforts on direction interventions to stimulate, for example, the 

housing market.  However, because of the effects of the housing crisis on low and moderate 

income (LMI) homeowners, CRL is interested in exploring potential interventions that would 

support the housing market for these communities.  CRL’s goal is to protect homeowner equity 

by boosting up home prices, especially in low and moderate income communities.   

Home prices have fallen dramatically since their peak around 2007. Figure 1 shows how 

home prices have fallen more dramatically at the bottom tier of the housing market compared to 

the middle and high tiers.
1
   

                                                      
1
 To create this graphic, I used Case-Shiller tiered price data for 16 major metropolitan areas, weighted by size of the 

housing stock in each MSA.  This tiered price data will be used frequently in this analysis, and discussion of the data 

begins in Section 3.  
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As Figure 1 demonstrates, the lower end of the housing markets saw an even more dramatic rise 

in prices compared to the middle or high ends.  While this appreciation was good for 

homeowners who had bought prior to the run-up, homeowners who bought at or near the peak of 

the market, especially in the lower end of the market, have seen a dramatic decline in prices.  As 

a result, many of these homeowners are threatened with the prospect of lost equity, and for many 

facing foreclosure, lost homes. 

  This decline in prices has a particularly large effect on low and moderate income (LMI) 

homeowners.  LMI homeowners have a significant amount of their wealth tied up in their homes.  

Although somewhat outdated, in 2000, for homeowners in the lowest income quintile, home 

equity accounted for 56% of aggregate wealth, compared to 32% for all households.  Home price 

appreciation plays a critical role in building that wealth, although forced savings through 
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mortgage principal payments also plays a role. As a result, the depreciation of home values leads 

to a decline in wealth for LMI homeowners.
2
   

In addition to the decrease in wealth, this fall in housing prices may also play a role in 

negatively affecting the non-financial benefits of homeownership.  There is a wide-ranging, 

although not entirely undisputed, literature on the non-financial benefits of homeownership.  

These benefits include such things as better health, social and educational outcomes for LMI 

families.  There is substantial evidence that homeownership has a strong positive effect on health 

and educational outcomes for LMI children.
3
   As a result, policies that make homeownership a 

positive financial option for LMI families may help lead to other non-financial benefits.  

However, it is important to note that any study that examines the effect of homeownership on 

other economic and non-economic outcomes should be viewed with some level of skepticism.  

Because people are not randomly assigned to homeownership, it is very challenging, if not 

impossible, to disentangle the effect of homeownership from other, unobserved factors that may 

be associated with homeownership.     

 As a result, CRL is interested in examining federal policies that support the housing 

market, specifically for LMI homeowners.  Again, CRL is interested in interventions that protect 

the wealth and equity of these homeowners.  It is important to note that there is a tradeoff 

between promoting homeownership by keeping home prices relatively low, and protecting the 

                                                      
2
 For these figures and an extensive discussion of the financial benefits of homeownership for LMI homeowners, 

please see:   

 

Herbert, Christopher E., & Belsky, Eric S. “The Homeownership Experience of Low-Income and Minority Families: 

A Review and Synthesis of the Literature.”  Prepared for U.S. Department of Housing and Urban Development, 

Office of Policy Development and Research.  February 2006.   Also see: 

 

Stegman, Michael A, Freeman, Alison, & Paik, Jong-Gyu.  “The Portfolios and Wealth of Low-Income 

Homeowners and Renters: Findings from an Evaluation of Self-Help Venture Fund’s Community Advantage 

Program.”  Working Paper 2007-02, Federal Reserve Bank of San Francisco Community Development.  October 

2007. 

 
3
 See Herbert, Belsky Literature Review.   
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equity investment of those are already homeowners.  CRL is more interested in the latter: 

protecting the equity investment of homeowners, and thus, helping them remain homeowners.  

For example, if a homeowner loses his equity due to falling home prices, he may be more prone 

to fall out of homeownership (e.g. by walking away from the home).   

One such policy that came out the recent economic stimulus efforts was the First-Time 

Homebuyers Tax Credit (referred to herein as the “Credit”).  The Credit, which from February 

2009 to April 2010, provided a maximum $8,000 fully refundable tax credit to first-time 

homebuyers and was later made available to repeat homebuyers.   

By examining the effect of the Credit may help us better understand the effect of federal 

tax policy on short-term movements in housing prices.  More specifically, as the Credit was 

mainly directed at first-time homebuyers, who tend to have smaller incomes and buy lower 

priced homes, first-time homebuyers look a lot like LMI homebuyers.  In many cases, first-time 

homebuyers are LMI homebuyers.  Either way, examining the Credit’s effect on home prices can 

help us better understand the LMI housing market.  

 The structure of this paper is as follows:  Section 2 provides a brief overview of how we 

might think about housing prices, and further, how we might think about how the Credit could 

affect house prices.  This section will also look briefly specific literature related to the Credit.  

Section 3 provides some background on the Credit and some preliminary data on uptake of the 

credit.  Section 4 turns to the empirical strategy for this paper, the data used, and initial 

hypotheses on the effect of the Credit on home prices.  Section 5 examines the specific models 

and results.  Section 6 discusses some threats to this empirical strategy.  Section 7 concludes and 

comments on what we can infer for future federal tax policy based on the effects of the Credit.   
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2.  REVIEW OF HOUSING PRICE MODELS 

This section provides an overview of housing prices so that we have some theoretical 

background to support how we think the Credit might affect home prices.  First, I will discuss 

three general housing price models.  I will then turn to a brief summary of the literature on the 

key drivers of changes in home prices, followed by a simple economic framework that will help 

illustrate on the effect of a demand side intervention, such as the Credit.  I close with a brief 

review of some commentary about the Credit.   

A. Models of Housing Prices 

Housing prices can be examined through three main models.  The first is a cost-based 

model.  In this framework, we think of the cost of the house as a function of its components.  

Simply, the price of a house is comprised of the cost of land, and cost of the material and labor 

used to construct it.  Porterba (1984) highlights a second way of modeling prices:  an asset 

approach, in which, we calculate the net present value of the future stream of potential rent 

payments.
4
  A third model looks at the market price of houses bought and sold: essentially, the 

willingness to pay for buyers of houses.  This third model is the one I will focus on in this paper. 

I now turn to the question of what drives changes in the market price of houses.  There is 

a vast literature on the components of housing prices, and I do not intend to replicate the results 

of all the research here.  Essentially, we can think of both supply and demand side drivers of 

housing prices.  On the demand side, economic drivers like population, income, and employment 

growth, along with the easing of credit accessibility, and falling interest rates and marginal tax 

rates, tend to put upward pressure on the market values of houses.  On the supply side, land 

                                                      
4
 See Poterba, James, M.  “Tax Subsides to Owner-Occupied Housing: An Asset-Market Approach.”  The Quarterly 

Journal of Economics.  Vol. 99.  No. 4.  November 1984. 
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constraints, increasing cost of materials, permitting constraints, and again, credit constraints, 

might also put upward pressure on prices, as they constrain supply.
 5

    

The elasticities of the supply and demand curves dictate the effect that 

increases/decreases in supply and demand of houses has on the market price of houses and the 

quantity demanded.  A simple supply and demand framework helps tell the story.   

 

 Figure 2 above shows a very simple example of what might happen to housing prices 

and quantity of housing demanded when the demand curve shifts out.  In the case here, we would 

expect that the Credit would expand demand for housing.  As a result, both price and quantity 

demanded of housing have increased.  The relative effect of the shift on price or quantity 

depends on the elasticities of supply and demand.  Figures 3 and 4 below show the effect of 

either an inelastic supply curve, or an infinitely elastic supply curve have on prices. 

                                                      
5
 McCue, Daniel, & Belsky, Eric S. “Why Do Home Prices Fall?  Perspectives on the Historical Drivers of Large 

Nominal House Price Declines.”  Joint Center for Housing Studies, Harvard University.  June 2007 
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In Figure 3, with an inelastic supply curve, the demand shift forces only a change in price, and 

no change in quantity demanded.  Figure 4, with an infinitely elastic supply curve, shows only a 

change in quantity demanded, and no change in price.   
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 As a result, the relative elasticity of supply of housing will play a significant role in 

determining the effect of the Credit on changes in prices.  Vigdor (2006) demonstrated just this 

point:  relaxed credit constraints, which leads to increased demand for housing, tends to increase 

prices, rather than the quantity of housing, especially in markets with constrained supply.
6
 

 When the market price for a house is revealed, specifically when it is bought/sold, we see 

the incidence of the Credit clearly.  If supply is relatively inelastic, we would expect to see the 

price of the house increase.  As a result, the seller of the house would capture a relatively greater 

proportion of the Credit.  When supply is relatively elastic, we would not expect the price of the 

house to increase as much, resulting in the buyer of the house capturing a relatively greater 

proportion of the Credit.  From society’s perspective, who gets more of the Credit does not really 

matter, as that is just a distributional question.  The Credit does not really expand the “size of the 

pie”.   

B. Literature on the Credit 

Some commentators have argued that the Credit was an inefficient use of resources.  

They argue that the vast majority of the benefits of the Credit would go to homebuyers who 

would have purchased homes anyways without the Credit.
7
  Commentators like these have 

generally relied on “back-of-the-envelope” type calculations to estimate the effect of the Credit 

on additional sales and prices.  For example, Ted Gayer from the Brookings Institute uses a 

calculation based on the national median sales price, and a price elasticity of supply of -0.65 in 

                                                      
6
 Vigdor, Jacob L.  “Liquidity Constraints and Housing Prices: Theory and Evidence from the VA Mortgage 

Program.”  Journal of Public Economics.  90.  2006 

 
7
 Gayer, Ted. “Extending and Expanding the Homebuyer Tax Credit is a Bad Idea.”  Brookings Institute.  April 9, 

2010.  http://www.brookings.edu/opinions/2009/1009_homebuyer_gayer.aspx 

 

Rice, Douglas, and Greenstein, Robert.  “Proposed Expansions of Homebuyer Tax Credit Would Be Highly 

Inefficient and Squander Federal Resources.”  Center on Budget and Policy Priorities.  October 27, 2009. 

http://www.cbpp.org/cms/index.cfm?fa=view&id=2965 

 

http://www.brookings.edu/opinions/2009/1009_homebuyer_gayer.aspx
http://www.cbpp.org/cms/index.cfm?fa=view&id=2965
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the housing market to calculate the effect of the Credit on home sales.
8
  This type of calculations 

gives us a general sense for what effect the credit might have on sales price and sales volume.  

However, it do not take into account a potential differential effect of the Credit across different 

tiers of the housing market, which is of particular interest for the analysis presented here.    

 Advocates of the Credit suffer from the same problem: a lack of rigorous analysis of the 

Credit’s effect.   For example, while arguing for an extension of the Credit in October 2009, the 

Treasury Department stated that the Credit had contributed to three month rise in home prices.
9
  

More recently, Dean Baker from the Center for Economic and Policy Research argued that the 

lapsing Credit has pulled down prices at the lower-end of the market in recent months.
10

  This 

story makes sense on the surface, but without better controlling for other factors that might be 

contributing to recent changes in prices, it is difficult to understand the true effect of the Credit.   

 Overall, there is not a lot of empirical research looking at the effect of the Credit on home 

prices.  This should not be a surprise, as the Credit expired less than one year ago (and even the 

extent of the number of Credits claimed will not be known until all 2010 tax returns are filed).  

As a result, this analysis hopes to take a preliminary step at contributing to the literature more 

deeply by exploring the effect of the Credit on home prices.  This paper also intends to shed 

some light on the differential effect of federal tax policy across different housing market sectors.  

I now turn to a discussion of the Credit itself.   

 

 

                                                      
8
 Gayer.  Please note that there are a number of different estimates for elasticity of housing supply, and this elasticity 

may certainly differ by city or region, depending on supply constraints. 
9
 U.S. Department of the Treasury.  “Administration Calls on Congress to Approve Key Housing Measures.”  

October 29, 2009.  http://www.ustreas.gov/press/releases/tg336.htm 

 
10

 Baker, Dean.  “Lower-End Homes Pull Prices Down in August.”  Center for Economic and Policy Research.  

October 26, 2010.  http://mrzine.monthlyreview.org/2010/baker271010.html 

 

http://www.ustreas.gov/press/releases/tg336.htm
http://mrzine.monthlyreview.org/2010/baker271010.html
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3.  FIRST-TIME HOMEBUYER TAX CREDIT – PROGRAM BACKGROUND 

This section lays out a brief legislative history of the Credit.  It then turns to specific 

details about the program and the extent to which the Credit has been utilized. 

A. Legislative History 

The Credit has its origins in the “Housing and Economic Recovery Act of 2008”, which 

established a 10% of purchase price tax credit (capped at $7,500) for first-time homebuyers  

However, this “credit” had to be repaid over 15 years, and as a result, functioned more like a no-

interest loan.  First-time homebuyers purchasing a home between April 8, 2008, and January 1, 

2009, were eligible for the Credit.  The legislation was passed in July 2008, so it was 

retroactively available for homebuyers from April to July.  Income restrictions were based on the 

modified adjusted gross income; for a married couple filling a joint return, the phase out range 

was $150,000 to $170,000.  For singles, the phase out range was $75,000 to $95,000. The Credit 

was fully refundable, meaning that a homebuyer with no income tax liability could still claim 

it.
11

  I will refer to this pre-cursor to the Credit as the “Pre-Credit” throughout the remainder of 

this paper.   

The American Recovery and Reinvestment Act of 2009 (the “Recovery Act”), signed on 

February 17, 2009, modified the Pre-Credit by making it a maximum $8,000 tax credit for first-

time homebuyers that did not need to be repaid.  Essentially, the Credit remained the same as the 

Pre-Credit; only the repayable provision was eliminated.  First-time homebuyers were eligible 

                                                      
11

IRS.gov  “Tax Credit to Aid First-Time Homebuyers:  Must be Repaid over 15 Years.”  September 16, 2008.  

(Updated November 6, 2009).  http://www.irs.gov/newsroom/article/0,,id=186831,00.html. Accessed February 21, 

2011. 

 

Additional details available at:  IRS.gov  “First-Time Homebuyer Credit Question and Answers: Homes Purchased 

in 2008”.  (Updated January 4, 2011).  http://www.irs.gov/newsroom/article/0,,id=206292,00.html. Accessed 

February 21, 2011.   

 

http://www.irs.gov/newsroom/article/0,,id=186831,00.html
http://www.irs.gov/newsroom/article/0,,id=206292,00.html
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for home purchases for all of 2009 up to December 1.  Income restrictions largely remained the 

same as in the Pre-Credit.
12

   

Congress passed an extension and modification of the Credit on November 6, 2009, 

through “The Worker, Homeownership and Business Assistance Act of 2009” (referred to herein 

as the “Modified Credit”).  The Modified Credit had three main changes.  First, the program was 

extended until so homebuyers now had until May 1, 2010, to sign a purchase contract, with a 

requirement that homeowners would close the transaction by July 1, 2010.  The closing deadline 

was later extended to September 30, 2010, by the “Homebuyer Assistance and Improvement Act 

of 2010”, signed into law on July 2, 2010.  The Modified Credit was made available as of 

November 7, 2009.
13

   

Second, the Credit was made available to “long-time homeowners,” meaning that 

homeowners who had lived in the same principal residence for a minimum five years prior (with 

some exceptions), and then purchased a new primary residence, were eligible for the Credit.  The 

Credit for long-time homeowners was capped at $6,500.
14

    

Third, the income restrictions for the Credit were relaxed.  The phase-out range for 

married couples filing jointly was raised to $225,000 to $245,000, and for other taxpayers, 

$125,000 to $145,000.
15

   

                                                      
12

 IRS.gov  “Expanded Tax Break Available for 2009 First-Time Homebuyers.”  February 25, 2009.  (Updated 

November 6, 2009).  http://www.irs.gov/newsroom/article/0,,id=204672,00.html.  Accessed February 21, 2011.  

  
13

IRS.gov “First-Time Homebuyer Credit.”  (Updated: January 25, 2011).  

http://www.irs.gov/newsroom/article/0,,id=204671,00.html. Accessed February 21, 2011.   

 
14

   IRS.gov  “First-Time Homebuyer Credit Questions and Answers: Homes Purchased in 2009 or 2010.”  (Updated 

July 6, 2010).  http://www.irs.gov/newsroom/article/0,,id=206293,00.html.  Accessed February 21, 2011.   

 
15

 IRS.gov.  “First-time Homebuyer Credit Questions and Answers: Basic Information.”  (Updated November 6, 

2009).  http://www.irs.gov/newsroom/article/0,,id=206291,00.html.  Accessed February 21, 2011.  

http://www.irs.gov/newsroom/article/0,,id=204672,00.html
http://www.irs.gov/newsroom/article/0,,id=204671,00.html
http://www.irs.gov/newsroom/article/0,,id=206293,00.html
http://www.irs.gov/newsroom/article/0,,id=206291,00.html
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Figure 5 provides a graphical summary of the various Credit legislation, details, and key 

eligibility dates. 

 

 

 

B.  Use of the Credit 

The Credit was widely used by homebuyers throughout its various iterations.  In an 

annual survey of homebuyers from June 2009 to June 2010, the National Association of Realtors 

(referred to herein as “Realtors”) reported that 95% of first-time homebuyers used the Credit, 

and almost half of repeat buyers used it.
16

  See Table 1 for more information. 

 

 

 

 

                                                      
16

 National Association of Realtors.  “Profiles of Home Buyers and Sellers 2010.”  November 2010. 
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Table 1 - Use of the First-Time Homebuyer Tax Credit   

  

  

  

Percentage Distribution 

  

  

  All Buyers First-Time Buyers Repeat Buyers 

Used tax credit 71% 93% 48% 

Did not qualify for tax credit 27% 6% 49% 

Was not aware of tax credit 2% 1% 4% 

  

  

  

Source: National Association of Realtors     

 

 In a September 2010 report, the Governmental Accountability Office (GAO) reported 

data from the IRS on the uptake of the Credit in its various forms.  As of July 3, 2010, 

approximately one million homebuyers claimed $7.3 billion from the Pre-Credit..  

Approximately 2.3 million homebuyers claimed $16.2 billion from the Credit and the Modified 

Credit.  Table 2 displays the data and provides additional breakdown.
17

  

 

Table 2:  First Time Homebuyer Credits Claimed 

  

 

  

Credit Version 
Number of Claims 

(in thousands) 

Amount of Claims 

(in billions $) 

Pre-Credit 1,000 7.3 

Credit 1,700 12.1 

  

Modified Credit 600 4.1 

First-Time Homebuyers 400 2.9 

Repeat Homebuyers 200 1.2 

  

 

  

Source: IRS, via GAO 

 

  

  

 

  

Note:  The number and amount of claims for the Credit and Modified Credit are 

likely to change significantly, as homebuyers in 2010 could either claim the Credit 

on their 2010 year-end return (which would not be captured here), or on an 

amended 2009 return (which would be captured here) 

                                                      
17

 U.S. Government Accountability Office.  “Usage and Selected Analyses of the First-Time Homebuyer Credit.”  

GAO-10-1035R.  September 2, 2010.  Available at:  http://www.gao.gov/products/GAO-10-1025R.  Accessed 

February 20, 2011.   

http://www.gao.gov/products/GAO-10-1025R
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 The GAO report also provides data on uptake of the Credit by state.  In gross amounts, it 

should come as no surprise that larger, more populated states, tended to have more Credits 

claimed.  For example, the top three states in terms of dollar amount claimed from the Credit and 

Modified Credit are California, Texas, and Florida.  The bottom states in this ranking tend to be 

sparsely populated states like Wyoming, Vermont, and North Dakota. 

 The report also calculates the dollar amount claimed by state as a function of state 

population by calculating the dollar amount claimed per resident.  Under this measurement, 

GAO reports that the top three states for claims are Nevada, Utah, and Georgia.  The bottom 

three states are West Virginia, Hawaii, and New York.  To see the full rankings, please see pages 

17-18 of the GAO report.    

 

4.  EMPIRICAL STRATEGY, DATA AND HYPOTHESES 

This section discusses the empirical strategy used to examine the effect of the Credit on 

home prices.  After a brief summary of the empirical strategy, I will discuss in detail the 

available data I have gathered.  I will then examine some initial hypotheses for what we might 

expect the effect of the Credit to be across different iterations of the Credit and across different 

price tiers.   

In summary, I will use a strategy that uses time-series panel data to help identify the 

effect of the Credit on home prices, specifically in LMI communities.  The base model will be a 

fixed effects regression model, with both time period and MSA fixed effects.  As a robustness 

check, and because of some highly suspect results in some of the models using time fixed effects, 

I have also used models with a linear time term and quadratic time terms.  I will use some 
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version of the Case-Shiller index (e.g. low, middle, high tiers) as my dependent variable, and 

various dummies which will represent the Credit, will be used as the variable of interest. 

 I have gathered data for 16 major metropolitan areas, which includes a measure of home 

prices in the form of a house price index from Case-Shiller, and key control variables.  I will use 

a variety of different iterations of this basic form, which I will discuss more fully in Section 5.  I 

now turn to a discussion of the data I have gathered. 

A) Variable of Interest: Credit Dummies 

I have used a series of dummy variables to help examine the effect of the Credit.  In the 

first set of models, I have used a dummy variable to cover all the time that the Credit was in 

effect.  In other words, each observation from March 2009 to April 2010 has a dummy variable 

equal to 1, which indicates that the Credit was in effect for those months.   

There are two minor points here which require additional discussion.  First, the Credit 

was officially made available as of February 17, 2009, with the signing of the Recovery Act.  As 

a result, it may be likely that home prices in the latter half of February may have been impacted 

by the Credit’s availability.  However, we do not have that level of granularity to determine 

intra-month price movements.  Since the Credit was available for only slightly less than half of 

February 2009, I have decided to assign the Credit dummy for February 2009 as “0”, indicating 

that it was not a Credit month.
18

   

Additionally, although the Recovery Act was signed into law on February 17, 2009, the 

law makes the Credit available for all first-time homebuyer transactions in calendar year 2009.  

As a result, first-time homebuyer transactions that took place in January 2009 and the first half of 

February 2009 were eligible for the Credit.  Since buyers and sellers did not transact with full 

                                                      
18

 I performed a robustness check by recoding February 2009 as a “1”, in some models.  The results were virtually 

unchanged.  I preformed a similar check by recoding November 2009, per the discussion below, and again, the 

results were virtually unchanged.   
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knowledge of the Credit in this time periods, and only were made eligible for the Credit after the 

fact, I have also assigned January 2009 a “0” for the Credit dummy.   

To differentiate the effect of the original Credit, available only to first-time homebuyers, 

from the later expanded Credit, I have also constructed another set of dummy variables.  One 

dummy, referred to herein as the “Original Credit,” covers the time period from March 2009 to 

October 2009.  A second dummy, for the Modified Credit, covers the period from November 

2009 to April 2010, when the Modified Credit program expired.  Because the Modified Credit 

took effect early in November 2009, I have assigned a “1” to this month for the Modified Credit 

and a “0” for the Original Credit. 

To see if the expiration of the Credit had an impact on home prices, I also created a 

dummy to cover the time period immediately after the Credit, from May 2010 to October 2010, 

referred to herein as the “Post-Credit”, to identify price movements that took place after the 

Credit expired.   

I now turn to a discussion of the dependent variable: the S&P/Case-Shiller Home Price 

Index. Because of the method in which this index is constructed, I will also discuss additional 

adjustments made to the Credit dummies discussed above. 

 

B) Outcome Variable:  S&P/Case-Shiller Home Price Index 

 The S&P/Case-Shiller Home Price Index, referred to herein as the “Index”, provides a 

measurement of home price movements.  Specifically, the Index provides a  “tiered” price index, 

which breaks each market up into high priced, mid-priced, and low-priced market segments for 

16 major metropolitan statistical areas (MSA’s).  Table 3 provides information on the 16 MSA’s 

covered. 
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TABLE 3: CASE SHILLER INDEX MSA’s 

 

Atlanta Las Vegas New York City
19

 San Francisco 

Boston Los Angeles Phoenix Seattle 

Chicago
20

 Miami Portland Tampa 

Denver Minneapolis San Diego Washington, DC 

 

Source:  Case Shiller 

 

Case-Shiller provides both a seasonally adjusted and a non-seasonally adjusted set of 

indices for each MSA and tier.  I have used the seasonally adjusted indices for this analysis.  

Because Case-Shiller creates its seasonal adjustments uniquely for each MSA, the non-

seasonally adjusted data may be comparable across MSAs.  For example, a January observation 

for Minneapolis is likely to be heavily adjusted for seasonal effects, while a January observation 

for San Diego is unlikely to have as strong an adjustment; if we used the non-seasonally adjusted 

data to compare these two markets in January, we might observe a relatively lower price in 

Minneapolis, although nothing has fundamentally changed.  Additionally, because seasonal 

effects could play a role in this analysis, especially since the life-span of the Credit was short, 

                                                      
19

 While the Case-Shiller Index uses the definitions of MSAs, as provided by the Office of Management and Budget 

(OMB), for the majority of the MSAs covered here, the Index uses a slightly different geographic region for the 

New York observations.  The Case-Shiller Methodology notes that the New York observations: “represents a 

customized metro area that measures single-family home values in select New York, New Jersey and Connecticut 

counties with significant populations that commonly commute to New York City for employment purposes.”  (Case-

Shiller Methodology, pg. 9).  In short, Case-Shiller adds Mercer and Warren Counties, New Jersey, Duchess 

County, New York, and Fairfield and New Haven Counties, Connecticut, to the OMB’s definition of the New York 

MSA.    

 

OMB MSA definitions available at: 

OMB Bulletin No. 10-02, “Update on Statistical Area Definitions and Guidance on their Uses.”  December 1, 2009.  

Available at:  http://www.whitehouse.gov/sites/default/files/omb/assets/bulletins/b10-02.pdf.  Retrieved February 

14, 2011.   

 
20

 Similar to the New York measurements, Case-Shiller makes adjustments to OMB’s MSA definition for Chicago.  

While OMB includes the Gary, Indiana, and Lake County-Kenosha County, Illinois/Wisconsin, Metropolitan 

Divisions in the overarching Chicago MSA, the Case-Shiller Index does not include these areas, and instead  

includes only the Chicago/Joliet/Naperville, Illinois, Metropolitan Division for the purposes of creating the Chicago 

index.   

 

 

http://www.whitehouse.gov/sites/default/files/omb/assets/bulletins/b10-02.pdf
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and the various cut-off points occurred at different times of the year, I do not want to risk 

confounding a seasonal effect with a Credit effect.  As a result, it seems more appropriate to use 

the seasonally-adjusted indices.   

As previously mentioned, Case-Shiller provides tiered price data for each of these 16 

MSAs.  Table 4 provides an example of how the data appears. 

TABLE 4: EXAMPLE OF CASE-SHILLER TIERED DATA 

 

Washington DC SA INDEX 

WDXR-

SA   LOW TIER MIDDLE TIER HIGH TIER AGGREGATE 

YEAR MONTH (Under $289143) ($289143 - $448143) (Over $448143) (Overall Market) 

1987 1 64.2 65.77 63.74 64.41 

1987 2 64.38 66.47 64.77 65.13 

1987 3 64.83 67.45 65.87 66 

1987 4 65.15 67.81 66.78 66.64 

      

Source: Case Shiller 

 

 Each of the indices (for each MSA and each tier), is normalized to a value of “100” as of 

January 2000, although these values vary slightly from 100 in the seasonally adjusted indices.  

For this analysis, I have gathered data from January 2000 to October 2010.   

 Case-Shiller uses a repeat sales-methodology to calculate the indices.  Case-Shiller 

gathers publically available data at the individual house transaction level to calculate the indices.  

The transaction gathered for the current period are then matched against previous sales on the 

same property, weighting more recent prior sales higher than ones that occurred further back in 

time.  Case-Shiller then uses the changes in prices over time to calculate the index.  This sort of 

repeat sales methodology is strong in that by comparing a sale on a house against a previous sale 

on the same house, which controls for a variety of factors that may affect the price of the home 

(e.g. location, construction materials, square footage, etc.).  As a result, changes in prices can be 

attributed to changes in the market.  However, the repeat sales methodology is not able to control 
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for all factors that may influence the price of a house other than market forces.  For example, this 

methodology would not necessarily pick up whether an addition was put onto the home or 

conversely, whether the house became dilapidated.  Further, this methodology may not pick up 

on whether, for example, a nearby school either opened or closed in the time between the sales, 

that may influence the market price.  In short, it is an imperfect measure, but overall, it is 

generally accepted as method for determining home price movements. 

 In order to create indices each of the tiers, Case-Shiller takes all the current transactions, 

and puts each transaction into equally sized high, mid, or low tier buckets, based on the previous 

sale price in each repeat sales pair.  As a simple example, if there are 30 transactions in an MSA 

in one month, Case-Shiller will identify the previous sales prices on those 30 transactions.  Based 

on the previous sales price, Case-Shiller will put the 10 lowest priced in the low tier, the 10 in 

the middle in the mid-tier, and 10 highest priced in the high tier.  As a result, there is the 

potential for the same house to be considered low tier in one period, and mid-tier in another 

period, but this should not be a cause for concern.  The price cutoffs for each tier for the 16 

MSA’s of interest as of October 2010 follow in Table 5. 
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 TABLE 5:  CASE SHILLER BREAK POINTS 
Breakpoints as of October 2010 

MSA Low Tier Middle Tier High Tier 

Atlanta Under $127,733 $127,733 - $224,096 Over $224,096 

Boston Under $262,797 $262,797 - $401,478 Over $401,478 

Chicago Under $169,841 $169,841 - $282,329 Over $282,329 

Denver Under $204,359 $204,359 - $308,725 Over $308,725 

Las Vegas Under $122,338 $122,338 - $181,570 Over $181,570 

Los Angeles Under $308,254 $308,254 - $502,679 Over $502,679 

Miami Under $146,280 $146,280 - $250,469 Over $250,469 

Minneapolis Under $137,925 $137,925 - $216,607 Over $216,607 

New York Under $284,734 $284,734 - $445,934 Over $445,934 

Phoenix Under $106,397 $106,397 - $174,877 Over $174,877 

Portland Under $206,629 $206,629 - $297,011 Over $297,011 

San Diego Under $313,452 $313,452 - $473,821 Over $473,821 

San Francisco Under $332,648 $332,648 - $603,477 Over $603,477 

Seattle Under $255,251 $255,251 - $394,785 Over $394,785 

Tampa Under $113,195 $113,195 - $178,314 Over $178,314 

Washington, DC Under $283,007 $283,007 - $445,443 Over $445,443 

Source:  Case-Shiller  

 

In order to collect enough repeat sales to produce a reliable index, Case-Shiller uses a 

three-month rolling look-back period to determine the index for a particular month.  For 

example, the May 2010 index observation uses repeat sales data from May 2010, in addition to 

sales in April and March 2010.   

This methodology poses a challenge for the empirical strategy envisioned here, especially 

in the time periods around the beginning and end of the Credit.  Ideally, this study would want, 

for example, the May 2010 observation to only include housing transactions that took place in 

the absence of the Credit, so that we can see a sharp cut-off for when the Credit expired.  

However, the three-month rolling methodology means that the May 2010 observations will 

include sales from May 2010 (when the Credit was not available) and sales from April and 
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March 2010 (when the Credit was available).  As a result, it will be more difficult to see a sharp 

effect of the Credit when it becomes available and expires.   

To confront this problem, I have also used models that drop the observations for those 

“mixed’ months that take into account underlying transactions that both can take advantage of 

the Credit, and those that cannot.  For example, on the front-end, this method would drop the 

observations for the months of March and April 2009 (which still contain non-Credit 

transactions), and would only look at May 2009 forward to indentify the effect of the Credit.  On 

the back-end, this strategy drops the May and June 2010 observations.
21

 

As this paper is focused on determining the overall effect of the Credit on prices across 

all 16 MSA’s, weighting the observations provides another method of identifying the effect.  

Without weighting the observations, for example, price movements in a smaller MSA, like 

Portland, OR, will have just as much influence on the results as price movements in a much 

larger MSA, like New York City.  As a result, some of the models will also incorporate 

weighting 

I have used the same method Case-Shiller uses to weigh the observations that go into its 

Case-Shiller 10 and Case-Shiller 20 Indexes (which both provide a cumulative measure of house 

price movements across 10 and 20 MSAs, respectively).  To create these weightings, Case-

Shiller take the single-family housing stock for each MSA as of 2000 and multiplies by the mean 

housing price.  This creates a value for the available housing stock.  Case-Shiller then adds those 

                                                      
21

 I had also considered using “adjusted” dummy variables.  For example, instead of a “0” for the Credit dummy for 

the May 2010, I would use a “2/3” dummy for this observation, since it uses transactions from April and March, 

when the Credit was available.  Similarly, instead of a “0”, the June 2010 observation would have a value of “1/3”.  

This method still does not help us distinguish the specific monthly components of each observation.  Further, this 

method assumes that the number of transactions across each of the three months is relatively consistent, which might 

not be a correct assumption.  For example, for the May 2010 observation, if a much higher proportion of 

transactions took place in April and March, instead of May, then this method will underestimate the effect of the 

Credit’s lapse in the May 2010 observation.  After I ran a couple preliminary regressions using this method, the 

results seemed to highly overestimate the effect of the Credit.  As a result, I chose not to use this strategy.   
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values together, to get the value of the entire housing stock for those 10, or 20, MSAs.  Case-

Shiller then divides each MSAs housing stock value by the total housing stock value to get 

weights.   

I have performed the same calculations for the 16 MSAs with tiered data.  The weighting 

results follow in Table 6.  This is the methodology used to create the tiered price graphic found 

in Figure 1 on page 5. 

 

TABLE 6– VALUE OF HOUSING STOCK AND  WEIGHTS 

   
MSA 

Value of Housing Stock - 2000 

(in millions $) 
Weights 

Atlanta 206,267 0.0446 

Boston 277,160 0.0599 

Chicago 332,298 0.0718 

Denver 137,696 0.0297 

Las Vegas 55,350 0.0120 

Los Angeles 791,298 0.1710 

Miami 186,445 0.0403 

Minneapolis 146,718 0.0317 

New York 1,018,535 0.2201 

Phoenix 153,182 0.0331 

Portland 101,189 0.0219 

San Diego 206,158 0.0445 

San Francisco 440,778 0.0952 

Seattle 204,209 0.0441 

Tampa 77,826 0.0168 

Washington, D.C. 293,529 0.0634 

Divisor (Sum) 4,628,638 1.0000 

   

Source: Case-Shiller 

 

One potential issue with this weighting methodology is that it under-weights the MSAs that have 

seen significant growth over the past 10 years.  As a result, I have used both weighted and 

unweighted models.   



23 

 

Finally, while the focus of this paper is on prices at the lower tier of the housing market, I 

will also use the middle and high price tiers in certain models to examine the effects of the Credit 

in those market segments, as well.   

 

C) Control Variables 

 Drawing upon the discussion in Section 2 above, I have gathered control variables that 

vary across MSAs and time that may have an influence on housing prices. For more specific 

information, please see the Appendix starting on page 57 for summary statistics, sources, and 

other information.  

1) Unemployment.  Monthly unemployment data was gathered from the Bureau of Labor 

Statistics (BLS) via the Federal Reserve Bank of St. Louis’s FRED site.  

2) Population.  Annual population estimates by MSA were obtained from the U.S. Census 

Bureau. 

3) Per Capita Income.  Annual per capital income estimates by MSA were obtained from the 

U.S. Department of Commerce, via FRED.   

4) Housing Permits/Starts/Units.  Monthly housing permits and stats data were gathered 

from the U.S. Department of Commerce, via FRED.  Annual cumulative housing unit 

data was gathered from the U.S. Census Bureau.   

 

Please note that only annual data were available for per capita income, population, and 

housing units.  These key variables change differentially across time and MSA (see Tables A-4, 

A-5, and A-6 in the Appendix for annual statistics for population, income, and housing units), 

and as a result, may be important variables to capture in order to identify changes in housing 

prices across MSAs.  As a result, I interpolated monthly observations from these annual data by 
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dividing the year on year change by 12 months to generate a month by month change.  The 

annual population and per capita income estimates are as of July 1 of each year.  As 2010 data is 

not yet available for these controls, I extrapolated data for these months by applying the same 

month-on-month trend from 2009.   

Because there may be potential issues with running models that control with 

interpolated/extrapolated data, I have been careful to run most models below two separate times: 

once with all the control variables available, and once with just the non-interpolated/extrapolated 

data.   

As a key component of changes in housing prices, I had initially planned to control for 

mortgage rates.  I gathered weekly mortgage rates from Freddie Mac by region.  After an initial 

examination of the data, while there appear to be statistically significant differences between 

mortgage rates between regions (with the lowest rates in the West, and highest in the North 

Central), the differences were minor (an 8 basis point difference between the previously 

mentioned regions was the most varied).  Coupled with the fact that the data are only available at 

the regional level, mortgage rates were not included in the models.  See Figure A-1 in the 

Appendix for more information  

 

C. Hypothesis of the Effect of the Credit on Home Prices 

 In general, we expect to see the Credit have a larger effect on the low end of the market, 

captured by the low tier indices, compared to the middle and high tiers.  Because the Credit 

(capped at $8,000) would represent a greater percentage of the purchase price of a less expensive 

home, compared to a more expensive home, we would expect to see a larger effect at the 

program at the lower tier of the market.  In other words, we would expect the sellers to capture a 
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higher proportion of the Credit in these markets. Similarly, we would expect the Credit have a 

large effect in less expensive markets.  For example, we would expect the Credit to have a larger 

effect in an area like Atlanta, where the low tier cut-off is $127,000, compared to an area like 

San Francisco, where the low tier cut-off is $332,000.  In these higher priced markets, we would 

expect there to be less effect of the Credit on prices, and as a result, purchasers would tend to 

capture a relatively higher share of the Credit.  In the very expensive markets, where only buyers 

with relatively large incomes are able to purchase homes, we would not expect any effect of the 

Credit on prices.  Neither the buyer nor the seller would capture any of the Credit, because it the 

Credit is not taken up (i.e. due to the program’s income restrictions, we can assume that many 

homebuyers cannot take the Credit.) Of course, as previously discussed, we would also expect 

the Credit to have a larger effect on prices in markets where housing supply is relatively 

constrained. 

In addition to the above, and the previously mentioned that the vast majority of first-time 

homebuyers utilized the Credit, there are several other reasons for why we might expect a 

stronger effect at the lower tier of the market.  First-time homebuyers tend to buy lower priced 

homes compared to repeat buyers.  The previously mentioned survey data from Realtors 

demonstrates this, as shown in the following Figure 5. 
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Additionally, first-time homebuyers tend to have smaller incomes, compared to repeat 

buyers.  As a result, they are much less likely to hit income limitations from the Credit.  See 

Figure 6 for data from Realtors for household income levels of 2009 homebuyers. 
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 Further, according to Realtors, first-time homebuyers have grown in their share of all 

homebuyers over recent years.  As a result, we might expect that a greater share of homebuyers 

having access to the Credit would put additional upward pressure on prices.  See Figure 7 for 

more information. 
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 Although we can imagine the effect of the Credit would be strongest at the lower-end of 

the market, we might still have reason to believe that the Credit would affect prices in the middle 

and high tiers of the market. The clearest mechanism for the effect of the Credit and middle and 

high tier home prices would be in the form of the Modified Credit, which opened up a $6,500 

credit to repeat buyers.  As shown above, a large proportion of repeat homebuyers took 

advantage of the Modified Credit.  We might expect a smaller effect of the Credit on prices in 

these tiers due to the fact that the Credit was smaller in dollar amount compared to the first-time 

homebuyer credit ($6,500 vs. $8,000).  Further, in higher tiers, the Credit would account for an 

increasingly smaller portion of the sales price.  Also, repeat buyers may be more likely to 

encounter income restrictions, and they may not be able to take advantage of the Credit.     

Another way we might see the effect is in terms of a “move-up” effect.  As home sellers 

toward the lower end of the market are able to ask higher prices due to the Credit, with more 

sales proceeds, they might be in turn bidding up prices in higher tiers as they move up to higher-

priced homes.   

Finally, at the end of the Credit in April 2010, we would expect to see a sharp drop-off in 

prices in the next couple months.  This is because it may be likely that borrowers moved their 

purchases up in time to take advantage of the Credit.  As a result, we would expect home 

purchase volume, and also prices, to decline in the months following the Credit expiration.  

Realtors provides a sales volume index that seems to show this shifting of purchases to April 

2010.  See Table 7 for more information.  The key cutoff months of April vs. May 2010 are 

highlighted.  Please note that this data represents an index, and not an absolute number of 

pending home sales. 
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TABLE 7 - PENDING HOME SALES DATA INDEX 

            Year Month National Northeast Midwest South West National Northeast Midwest South West 

    Seasonally Adjusted Annual Rate Not Seasonally Adjusted 

2009 Dec  97.8 78.1 89.2 100.2 118.5 63.2 42.4 55.5 68.2 79.7 

2010 Jan  90.2 71.3 80.4 98.0 102.9 74.3 52.5 64.1 77.5 96.8 

2010 Feb  97.7 77.7 97.7 107.5 98.0 89.1 68.8 93.2 96.3 89.1 

2010 Mar  104.6 75.6 100.1 124.6 100.4 120.3 99.1 116.5 139.9 110.1 

2010 Apr  110.9 97.9 104.3 123.6 107.9 133.4 124.8 134.4 152.3 109.4 

2010 May  77.7 67.0 70.8 82.7 85.3 89.0 87.0 81.2 93.9 91.3 

2010 Jun  75.5 58.8 64.1 85.3 85.1 92.7 78.9 79.1 106.1 96.9 

2010 Jul  78.9 62.4 66.6 85.1 95.0 85.4 65.5 69.3 99.3 96.2 

2010 Aug  82.4 60.6 68.1 90.8 101.1 90.9 66.0 72.3 97.8 119.2 

2010 Sept  80.9 59.6 64.2 87.6 104.7 77.1 50.1 62.9 80.5 107.7 

2010 Oct  89.1 71.3 81.7 93.1 104.3 84.0 66.6 74.9 85.1 105.3 

            Source: National Association of Realtors 

http://www.realtor.org/research/research/phsdata,  Accessed March 1, 2011 

 

 

5.  MODELS AND RESULTS 

 I now turn to the analysis of data to identify the effect of the Credit on home prices.  The 

first section utilizes just a simple visual examination of the data and descriptive statistics.  I then 

turn to more sophisticated regression models that control for other factors that may be driving 

changes in house prices. 

A) Visual Examination 

First, I visually examined the data, looking specifically at the time periods from January 

2009, just prior to the Credit, until October 2010.  To do this, I used the same generated tiered 

index referred to earlier on page 5, and zoomed in on the time period in question.   

http://www.realtor.org/research/research/phsdata
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I have added vertical lines to differentiate the distinct iterations of the Credit.  Overall, it appears 

as though the Original Credit period is associated with an uptick in all three indices, with a 

stronger uptick from the low tier index.  The uptick is slightly delayed, but that may be a 

function of the three-month rolling methodology used to construct the indices.  The Modified 

Credit period shows a rise in all three indices, although the low tier index shows relatively 

significant fall in early 2010.  All three indices peak soon after the expiration of the Credit at the 

end of April 2010.  The peak coming after the expiration of the Credit may be again attributed to 

the Case-Shiller methodology.  As a result, we should not be surprised to see May 2010, or June 

2010, observations still showing strong effects of the Credit, as these observations were 

calculated using sales data from when the Credit was still in effect.  All tiers, and especially the 

low tier, fell significantly after the Credit expired. 

 I performed the same visual inspection for each individual MSA by graphing each of the 

tiered indices for each MSA from January 2008 to October 2010.  All these graphs appear in the 

Figure A-2 in the Appendix.  There are a couple key takeaways from reviewing these graphs.   

First, the low tier index for each MSA fell significantly in the prior to 2009, falling more 

significantly than the middle or high tier indices.  Coupled with the aggregate figure shown 
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earlier, this indicates that prices were falling rapidly in low tier markets in the run-up to the 

Credit.   

Second, the low tier index in each MSA shows either an uptick in prices, or at the very 

least, a leveling off in prices soon after the Credit was in effect.  Cities like Boston, Denver, 

Minneapolis, Phoenix, San Diego, and San Francisco, seem to have seen significant upticks in 

the low tier index.  The other cities appear to have either leveling off prices in the low tier, or at 

least a less significant decline.  This gives us some preliminary evidence that the Credit was 

associated with either boosting prices and/or preventing a further decline.   

 Third, there is not a consistent pattern between cities in how the different tiered indices 

acted during the time period when the Credit was in effect.  For example, although the low tier 

index was falling more rapidly compared to the middle and high tiers in Miami, all three indices 

show a similar pattern throughout the time the Credit was in effect and after it expired.  In 

comparison, cities like Boston, Denver, and Minneapolis, show much more volatile index 

movements in the low tier, compared to the middle and high tier.   This gives us some 

preliminary evidence of a differential effect of the Credit across both MSAs and price tiers 

within those MSAs.   

 Finally, each MSA low tier index shows a decline in prices after the Credit expired.  That 

decline varies significantly between MSAs.  For example, Atlanta and Minneapolis show a very 

steep post-Credit decline, while Las Vegas and Miami show much smaller declines.  Further, 

even the middle and high tier indices show a post-Credit decline.  Generally, the decline in those 

tiers is not as strong compared to the decline in the low tier indices.  Overall, this gives us some 

evidence that prices weakened in the post-Credit environment, especially, but not isolated to, the 

low tier.   
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 Tables 8, 9, and 10 following provide MSA level data that examines the change in 

housing prices from the peak of the just prior to the Credit, from the beginning to the end of the 

Credit, and the post-Credit period.  Unweighted and weighted averages for the 16 MSAs are also 

included.   

TABLE 8- SUMMARY CASE-SHILLER DATA - LOW TIER 

  

          

  

  Pre-Credit 

 

Credit 

 

Post-Credit 

MSA 

Overall 

Peak (1) 

Pre-

Credit 

Low 

(2) 

% 

Change   

Pre-

Credit 

Low 

(2) 

Post 

Credit 

Peak (3) 

% 

Change   

Post 

Credit 

Peak 

(3) 

Post 

Credit 

Low 

(4) 

% 

Change 

Atlanta 137.23 94.78 -30.93%   94.78 98.28 3.69%   98.28 75.76 -22.91% 

Boston 218.86 153.97 -29.65%   153.97 174.44 13.29%   174.44 160.77 -7.84% 

Chicago 185.59 121.47 -34.55%   121.47 119.05 -1.99%   119.05 104.67 -12.08% 

Denver 138.95 112.53 -19.01%   112.53 123.87 10.08%   123.87 116.92 -5.61% 

Las Vegas 243.43 94.54 -61.16%   94.54 89.14 -5.71%   89.14 84.32 -5.41% 

Los Angeles 339.28 159.79 -52.90%   159.79 169.88 6.31%   169.88 165.56 -2.54% 

Miami 340.45 143.06 -57.98%   143.06 135.13 -5.54%   135.13 127.71 -5.49% 

Minneapolis 190.48 98.53 -48.27%   98.53 121.67 23.49%   121.67 102.76 -15.54% 

New York 259.90 198.67 -23.56%   198.67 192.81 -2.95%   192.81 188.25 -2.37% 

Phoenix 239.18 71.75 -70.00%   71.75 90.87 26.65%   90.87 75.25 -17.19% 

Portland 198.12 161.53 -18.47%   161.53 161.48 -0.03%   161.48 146.19 -9.47% 

San Diego 298.27 142.95 -52.07%   142.95 164.78 15.27%   164.78 160.54 -2.57% 

San Francisco 276.04 107.29 -61.13%   107.29 122.02 13.73%   122.02 118.59 -2.81% 

Seattle 201.28 152.46 -24.25%   152.46 146.91 -3.64%   146.91 136.41 -7.15% 

Tampa 279.21 142.58 -48.93%   142.58 132.52 -7.06%   132.52 118.81 -10.35% 

Washington, DC 295.63 162.04 -45.19%   162.04 181.54 12.03%   181.54 175.83 -3.15% 

  

          

  

Unweighted Average 240.12 132.37 -42.38%   

  

132.37 139.02 6.10%   

  

139.02 128.65 -8.28% 

Weighted Average 258.70 148.47 -40.65% 148.47 154.63 5.35% 154.63 146.44 -6.11% 

  

          

  

(1) - Calculated as maximum low tier level from January 2000 to October 2010 

(2) - Calculated as minimum low tier level from either March or April 2009 (Before the Credit took full effect) 

(3) - Calculated as maximum low tier level from either April or May 2010 (just as Credit expired) 

(4) - Calculated as minimum low tier level post May 2010 
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Looking at the low tier, although every MSA saw a significant decline in prices from the 

peak, there is a fairly wide range of declines.  At the less extreme end, cities like Portland and 

Denver saw declines of just under 20%, while cities like Phoenix, Las Vegas, and San Francisco 

saw declines of over 60%.  On average, the 16 MSAs saw a fall in prices from the peak of over 

42% (weighted average of 40.65%). 

 During the Credit, there was also a wide range of price movements. Some metro areas, 

like Miami, Seattle, and Tampa, saw continuing decline in prices.  The majority of the metro 

areas, however, saw a jump in prices from the beginning of the Credit period to its expiration.  

Notably, cities like Phoenix and Minneapolis saw very large jumps in the low tier, with increases 

of over 20%.  On average, the 16 MSAs saw an increase of 6.1%, with a weighted average of 

5.35%.   

 There does not appear to be any discernable pattern that indicates which types of cities 

were more likely to have a larger effect of the Credit.  Higher priced cities like San Francisco 

and San Diego saw significant price increase, as did relatively lower priced cities like Denver 

and Minneapolis.  Cities in bubble markets, like Phoenix and those in California, generally saw 

increases in prices during the Credit, while cities in other bubble markets, notably, the Florida 

ones and Las Vegas, continued to see falling prices.   

 We might also expect cities with more constrained housing supply to show a larger 

change in prices during the Credit period.  As discussed earlier, a less elastic supply curve would 

likely yield a larger jump in house prices, and a relatively smaller change in quantity of housing 

supply.  To give a very rough sense for which MSAs have relatively constrained housing 

supplies, I took the average number of housing units (annually from 2000-2009) and divided by 
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the average number of monthly housing starts from the same period.  The results follow in Table 

9. 

TABLE 9 - AVERAGE NUMBER OF UNITS/AVERAGE NUMBER OF 

MONTHLY HOUSING STARTS 

          

New York 

    

5,970  Miami 

    

2,348  Portland 

    

1,194  Tampa 

    

1,050  

Los Angeles 

    

4,452  San Diego 

    

2,127  Minneapolis 

    

1,191  Atlanta 

       

598  

Boston 

    

4,012  Chicago 

    

1,495  Washington 

    

1,167  Phoenix 

       

583  

San Francisco 

    

3,298  Seattle 

    

1,348  Denver 

    

1,074  Las Vegas 

       

437  

   

Some of the more supply constrained cities did see a bigger jump in price (e.g. San Francisco 

and Boston), but again, the pattern is not entirely clear, as some cities with less constraints on 

supply saw significant increases as well (e.g. Phoenix, and Washington). 

 Post-Credit, all the MSAs saw further declines in prices.  Several cities, including 

Atlanta, Chicago, Minneapolis, Phoenix and Tampa have seen a fall in the low tier index of over 

10%.  On average, the cities saw an 8.28% decline in the low tier index, although that decline is 

somewhat moderated (6.11%) in the weighted model.   We now turn to the middle and high tiers.  
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TABLE 10 - SUMMARY STATISTICS - MIDDLE TIER         

  

          

  

  Pre-Credit 

 

Credit 

 

Post-Credit 

MSA 

Overall 

Peak (1) 

Pre-

Credit 

Low 

(2) 

% 

Change %  

Pre-

Credit 

Low 

(2) 

Post 

Credit 

Peak 

(3) 

% 

Change   

Post 

Credit 

Peak 

(3) 

Post 

Credit 

Low 

(4) 

% 

Change 

Atlanta 132.64 102.37 -22.82%   102.37 103.27 0.88%   103.27 94.49 -8.50% 

Boston 186.37 147.68 -20.76%   147.68 159.75 8.17%   159.75 153.23 -4.08% 

Chicago 176.52 128.28 -27.33%   128.28 123.99 -3.34%   123.99 116.6 -5.96% 

Denver 138.87 125.41 -9.69%   125.41 131.79 5.09%   131.79 125.37 -4.87% 

Las Vegas 236.46 112.93 -52.24%   112.93 100.77 -10.77%   100.77 96.21 -4.53% 

Los Angeles 282.46 166.22 -41.15%   166.22 181.41 9.14%   181.41 175.91 -3.03% 

Miami 292.18 149.13 -48.96%   149.13 144.91 -2.83%   144.91 140.28 -3.20% 

Minneapolis 170.33 111.67 -34.44%   111.67 124.26 11.27%   124.26 112.78 -9.24% 

New York 224.67 177.50 -21.00%   177.50 174.20 -1.86%   174.20 172.5 -0.98% 

Phoenix 224.66 103.63 -53.87%   103.63 106.75 3.01%   106.75 97.29 -8.86% 

Portland 185.90 150.78 -18.89%   150.78 152.56 1.18%   152.56 142.52 -6.58% 

San Diego 256.22 152.72 -40.39%   152.72 167.04 9.38%   167.04 160.65 -3.83% 

San Francisco 223.93 131.33 -41.35%   131.33 147.38 12.22%   147.38 140.2 -4.87% 

Seattle 191.98 152.39 -20.62%   152.39 148.40 -2.62%   148.40 140.81 -5.11% 

Tampa 244.63 142.48 -41.76%   142.48 134.30 -5.74%   134.30 128.19 -4.55% 

Washington, DC 260.26 166.08 -36.19%   166.08 183.27 10.35%   183.27 182.22 -0.57% 

  

          

  

Unweighted Average 214.26 138.79 -33.22%   138.79 142.75 2.72%   142.75 136.20 -4.92% 

Weighted Average 224.94 150.42 -31.70%   150.42 156.10 3.86%   156.10 150.67 -3.82% 

  

          

  

(1) - Calculated as maximum middle tier level from January 2000 to October 2010 

(2) - Calculated as minimum middle tier level from either March or April 2009 (Before the Credit took full effect) 

(3) - Calculated as maximum middle tier level from either April or May 2010 (just as Credit expired) 

(4) - Calculated as minimum middle tier level post May 2010 
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TABLE 11 - SUMMARY STATISTICS - HIGH TIER           

  

          

  

  Pre-Credit 

 

Credit 

 

Post-Credit 

MSA 

Overall 

Peak (1) 

Pre-

Credit 

Low 

(2) 

% 

Change   

Pre-

Credit 

Low 

(2) 

Post 

Credit 

Peak (3) 

% 

Change   

Post 

Credit 

Peak 

(3) 

Post 

Credit 

Low 

(4) 

% 

Change 

Atlanta 137.98 111.26 -19.37%   111.26 112.22 0.86%   112.22 106.9 -4.74% 

Boston 166.83 146.91 -11.94%   146.91 150.00 2.10%   150.00 147.59 -1.61% 

Chicago 159.67 120.88 -24.29%   120.88 123.13 1.86%   123.13 120.31 -2.29% 

Denver 140.29 125.13 -10.81%   125.13 130.09 3.96%   130.09 126.78 -2.54% 

Las Vegas 231.15 120.60 -47.83%   120.60 110.96 -7.99%   110.96 107.18 -3.41% 

Los Angeles 239.87 168.24 -29.86%   168.24 177.00 5.21%   177.00 172.2 -2.71% 

Miami 258.99 144.04 -44.38%   144.04 149.87 4.05%   149.87 144.58 -3.53% 

Minneapolis 167.53 117.11 -30.10%   117.11 127.77 9.10%   127.77 122.66 -4.00% 

New York 194.43 162.20 -16.58%   162.20 163.84 1.01%   163.84 161.32 -1.54% 

Phoenix 179.24 119.52 -33.32%   119.52 121.90 1.99%   121.90 114.57 -6.01% 

Portland 179.24 141.81 -20.88%   141.81 140.65 -0.82%   140.65 137.65 -2.13% 

San Diego 224.72 150.10 -33.21%   150.10 162.68 8.38%   162.68 156.18 -4.00% 

San Francisco 189.68 134.90 -28.88%   134.90 149.50 10.82%   149.50 143.58 -3.96% 

Seattle 185.45 147.91 -20.24%   147.91 144.85 -2.07%   144.85 141.23 -2.50% 

Tampa 225.89 140.52 -37.79%   140.52 141.48 0.68%   141.48 136.51 -3.51% 

Washington, DC 224.04 170.55 -23.88%   170.55 179.28 5.12%   179.28 181.93 1.48% 

  

          

  

Unweighted Average 194.06 138.86 -27.08%   138.86 142.83 2.77%   142.83 138.82 -2.94% 

Weighted Average 198.20 147.87 -24.54%   147.87 153.16 3.58%   153.16 149.45 -2.54% 

  

          

  

(1) - Calculated as maximum high tier level from January 2000 to October 2010 

(2) - Calculated as minimum high tier level from either March or April 2009 (Before the Credit took full effect) 

(3) - Calculated as maximum high tier level from either April or May 2010 (just as Credit expired) 

(4) - Calculated as minimum high tier level post May 2010 

 

Both the middle and the high tiered indices show significant declines in prices prior to the credit, 

but not as severe as the low tier.  On average, during the Credit period, both the middle and high 

tiers show a very similar rise in prices, at about 3%.  Post-Credit, the middle tier shows a larger 

decline in prices compared to the high tier.  Again, there is a wide range of price movements 

across cities.  In order to assist with reviewing the data, and to more easily identify cities that 

saw differential price movements across tiers, the tables above have been replicated in the 
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Appendix and organized by MSA (See Table A-7).  While some cities saw price movements 

remain relatively consistent across tiers, others saw significant discrepancies between tiers.  For 

example, Phoenix and Minneapolis saw very high increases in their low tier indices during the 

Credit (over 20%), but much more muted changes in the middle and high tiers.   

 In summary, this initial analysis seems to confirm that 1) prices fell more significantly in 

the low tier relative to the middle and high tier; 2) the Credit period is associated with a greater 

increase in prices in the low tier, relative to the middle and high tiers; 3) the low tier saw a much 

greater decline in prices in the Post-Credit period, and; 4) prices moved very differently by 

MSA.  To better understand the effect of the Credit, I now turn to regression models that control 

for other factors that may be driving changes in house prices. 

B) Regression Models 

 In the models following, I perform regressions using models with MSA and time fixed 

effects for each tier.  I have added controls for unemployment, population, per capita income, 

housing starts, permits, and total units, and have performed log transformations on these control 

variables.  I performed the same regressions with and without the interpolated/extrapolated 

controls (population, income, and units).  For each model, I perform the regression three times:  

first, unweighted with robust standard errors, second, weighted with robust standard errors, and 

third, with bootstrapped standard errors with 50 replications.  The results for all three of the tiers 

follow in Table 12.   Generally, with some minor exceptions, all the control coefficients have the 

expected direction, and with the exception of housing permits, almost all control coefficients in 

each of the models are statistically significant.  The coefficients for controls are not reported 

here, however.   
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Table 12 - Initial Credit Regressions - Fixed Effect Models 

               

 

Unweighted   Weighted   Bootstrap Standard Errors 

 
Full Controls 

Without Interpolated 

Controls   Full Controls 

Without Interpolated 

Controls   Full Controls 

Without Interpolated 

Controls 

 

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months   

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months   

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

 

                            

Low Tier -0.153 0.124* 0.850* 0.060   0.076 0.021 1.009* 0.005   0.065* 0.065* 0.061* 0.064* 

  0.173 0.031 0.110 0.030   0.212 0.018 0.140 0.021   0.033 0.035 0.017 0.012 

                              

Middle Tier -0.051 0.095* 0.826* 0.049   0.099 0.019 0.878* 0.012   0.043* 0.042* 0.045* 0.048* 

  0.124 0.018 0.079 0.026   0.130 0.016 0.076 0.021   0.019 0.021 0.010 0.013 

                              

High Tier -0.059 0.069* 0.731* 0.033   0.025 0.009 0.726* 0.004   0.018 0.017 0.023* 0.025* 

  0.102 0.014 0.062 0.020   0.115 0.014 0.058 0.018   0.016 0.015 0.009 0.007 

* - Significant at the 95% confidence interval 
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 In general, these models report varied results.   In the unweighted models, the full control 

model with just the Credit dummy gives the opposite results that we would expect, showing a 

negative effect of the Credit on prices.  These results are not statistically significant.  When we 

drop the mixed months, we get much more reasonable results, with a large effect of the Credit on 

prices in the low tier, and a decreasing effect as we move through the tiers.  When we drop the 

interpolated/extrapolated controls, the Credit dummy models give very extreme, which indicates 

a flaw in the model.  When turn to the model that drops the mixed months, we get a more 

expected pattern, with a larger positive effect on prices in the low tier compared to the middle 

and high tiers, although these results are not significant.   

 In the weighted models, the full control model with the Credit dummy shows a relatively 

large effect of the Credit in the low and middle tiers compared to the high tier, but the results are 

not statistically significant.  When removing mixed months, we get the expected pattern: a higher 

effect in the low tier vs. the middle and high tiers, but the effect is smaller and not statistically 

significant.  As in the unweighted models, we get unbelievable results in the full Credit model 

that removes the interpolated/extrapolated controls.  Dropping the mixed months gives us a very 

slight, positive effect of the Credit on prices, but the result is not significant.  In general, the 

weighted models show a smaller effect of the Credit on prices.  This should not come as a 

surprise, as this model upweights the larger MSAs, some of which like Chicago and New York, 

saw very slight falls in prices over the Credit period.  Other large MSAs like Los Angeles and 

San Francisco did see prices rise.   

 The bootstrapped models all show very similar price movements across tiers and models.  

These models show about a 6% boost in prices in the low tier, a 4% increase in the middle tier, 

and a 2% increase in the high tier.  Virtually all the results are statistically significant, with the 
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exception of two of the high tier models, although they are statistically significant at the 90% 

threshold.   

 As a robustness check, I ran the same regressions above, but replaced the time fixed 

effect with a series of quadratic time terms.  Specifically, I used a linear time term up through a 

quartic term.  I used four time variables in an attempt to best fit the line to the general shape of 

the Index data (again, see Figure 1 for a sense of the shape of Index movements from 2000 to 

the present).  The results of these models follow in Table 13. 
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Table 13 -Initial Credit Regressions with Time Variables 

 

Unweighted   Weighted 

 
Full Controls Without Interpolated Controls   Full Controls Without Interpolated Controls 

 

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months   

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

 

                  

Low Tier 0.032 0.065* 0.027 0.052   0.060* 0.087* 0.052* 0.072* 

  0.026 0.026 0.027 0.028   0.016 0.015 0.017 0.017 

                    

Middle Tier 0.057* 0.082* 0.057* 0.075*   0.066* 0.089* 0.066* 0.083* 

  0.014 0.016 0.017 0.018   0.009 0.012 0.013 0.016 

                    

High Tier 0.039* 0.057* 0.038* 0.051*   0.040* 0.057* 0.041* 0.053* 

  0.010 0.011 0.013 0.014   0.010 0.012 0.012 0.014 

* - Significant at the 95% confidence interval 
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 These models do get rid of some of the highly overestimated results that we saw in some 

in the previous set of regressions.  The unweighted models and the bootstrapped models are 

virtually the same.  What is interesting about these results is that both sets show slightly larger 

effect of the Credit in the middle tier compared to the low and high tier.  The weighted models 

show the same pattern, with the largest effect of the Credit in the middle tier, followed by the 

low and high tiers.   

 One explanation for why prices might increase more in the middle tier, relative to the low 

tier is that the Credit may have increased the supply of housing, which I do control for the 

models.  We might also predict that it would be easier for builders to construct low priced 

housing in response to the Credit, compared to building higher priced housing.  To examine this, 

we first look graphically at housing starts during the Credit period.  Because of the seasonal 

nature of housing starts, I created a 12-month moving average for housing starts and graphed it 

against the Credit time period for each MSA.  See Figure 7 below: 
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FIGURE 7 – HOUSING STARTS DURING CREDIT (BY MSA) 

 

 As we see here, several of the MSAs show a slight uptick in housing starts during the 

Credit period, with a slight leveling off, or decline, following the Credit’s expiration.  This might 

lead us to believe that the Credit may have also been causing an expansion of supply, and thus, 

putting some downward pressure on prices as well.  However, the housing start variable is a 

crude measure, and does not give us a sense as to whether the starts are generally in the lower or 

higher tiers.  Nevertheless, looking at the coefficients for the housing starts variable in the above 

models may give us some sense to whether prices in the low tier are more sensitive to changes in 

housing starts compared to the other tiers.  The housing start coefficients for the models that drop 

the “mixed” months are shown below in Table 14. 
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Table 14 – Housing Starts Coefficients 

All models below drop "mixed" months 

 
Time Fixed Effects Time Variables 

 

Full 

controls 

W/O 

Interpolated 

Controls 

Full 

controls 

W/O 

Interpolated 

Controls 

Low Tier -0.101* -0.078* -0.051* -0.040 

  0.028 0.028 0.018 0.022 

          

Middle Tier -0.080* -0.060* -0.039* -0.027 

  0.024 0.025 0.018 0.022 

          

High Tier -0.048* -0.030 -0.017 -0.006 

  0.022 0.024 0.016 0.020 

* - Significant at 95% confidence interval     

 

The results indicate that as we might expect, an increased number of housing starts puts 

more downward pressure on house prices in the low tier, relative to the middle and high tiers.  

While the strength of the effect varies across model, the relative ordering of the effect remains 

consistent.  Essentially, this may give us some evidence that the increase in supply of housing is 

primarily affecting the lower tier of the market.  In other words, this may give us some evidence 

that the relative elasticity of supply in the low tier of the market is relatively lower compared to 

the middle and high tiers. However, as the value of the Credit was capped, we still would not 

expect to see relatively higher effects in the middle tier of the market relative to the higher tier. 

Of course, these results take into account the full data series, and do not tell us what 

effect the increased number of housing starts during the Credit period had on prices.  I conducted 

another series of regressions, similar to those in Table 13, which add an interaction term 

between housing starts and the Credit dummy.  However, the results were not statistically 

significant with very high P-values, and as a result, they are not included here.  



45 

 

 

 C.  Original vs. Modified Credit 

 I now turn to examining the comparative effect of the original Credit verse the Modified 

Credit.  Because the Modified Credit expanded the Credit to all buyers and relaxed income 

restrictions, we would expect the Modified Credit to have a larger effect on prices across all 

markets, but especially in middle and perhaps in the high tiers.  Again, I ran the same series of 

models as in the above, but simply breaking up the Credit dummy between the Original Credit 

and the Modified Credit.  The results follow below in the tables following.  Please not that an “x” 

refers to a model that was run, but the results were extremely high/low, indicating a flaw in the 

model.  Those results are not shown here. Generally, the models that did not drop the mixed 

months reported implausible results. 

Table 15 - Original vs. Amended Credit (Fixed Effects - Unweighted) 

         

 
With All Controls Without Interpolated Controls 

 
Credit Dummy 

Dropping 'Mixed' 

Months 
Credit Dummy 

Dropping 'Mixed' 

Months 

Credit 
Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

                  

Low Tier x x 0.069* 0.184* x x 0.041 0.128* 

      0.025 0.038     0.032 0.037 

                  

Middle Tier x x 0.075* 0.140* x x 0.057* 0.105* 

      0.019 0.026     0.027 0.032 

                  

High Tier x x 0.052* 0.109* x x 0.041 0.084* 

      0.015 0.018     0.021 0.024 

  

       

  

* - Significant at 95% confidence interval           
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Table 16 - Original vs. Amended Credit (Fixed Effects - Weighted) 

         

 
With All Controls Without Interpolated Controls 

 
Credit Dummy 

Dropping 'Mixed' 

Months 
Credit Dummy 

Dropping 'Mixed' 

Months 

Credit 
Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

                  

Low Tier x x -0.103 0.022 x x x X 

      0.219 0.219         

                  

Middle Tier x x -0.027 0.050 x x x X 

      0.131 0.135         

                  

High Tier x x -0.074 -0.015 x x x X 

      0.120 0.117         

  

       

  

* - Significant at 95% confidence interval           

 

Table 17 - Original vs. Amended Credit (Fixed Effects - Bootstrap) 

        
  

 
With All Controls Without Interpolated Controls 

 
Credit Dummy 

Dropping 'Mixed' 

Months 
Credit Dummy 

Dropping 'Mixed' 

Months 

Credit 
Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

                  

Low Tier -0.024 0.065* -0.028 0.062 0.091* 0.106* 0.093* 0.109* 

  0.036 0.023 0.044 0.036 0.031 0.023 0.024 0.019 

                  

Middle Tier -0.002 0.042* -0.023 0.041* 0.068* 0.074* 0.069* 0.077* 

  0.022 0.018 0.024 0.021 0.016 0.012 0.014 0.014 

                  

High Tier -0.038 0.018 -0.040 0.017 0.034* 0.043* 0.035* 0.046* 

  0.019 0.016 0.021 0.016 0.011 0.013 0.009 0.011 

 

 Generally, these models show a much larger effect of the Modified Credit compared to 

the Original Credit.  The unweighted models show what we saw previously: a larger effect of the 
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Credit in the middle tier compared to the low and high tiers.  However, during the Modified 

Credit, we do see a much larger increase in prices in the low tier compared to the middle and 

high tiers.  The bootstrap models show a larger effect across all tiers for the Modified Credit, and 

generally, a larger effect of the Credit overall in the low tier relative to middle and high tiers.  I 

ran these same models again replacing the time fixed effect with time variables.  The results 

follow. 

Table 18 - Original vs. Amended Credit (Time Variables - Unweighted) 

        
  

 
With All Controls Without Interpolated Controls 

 
Credit Dummy 

Dropping 'Mixed' 

Months 
Credit Dummy 

Dropping 'Mixed' 

Months 

Credit 
Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

                  

Low Tier -0.006 0.079* 0.004 0.106* 0.000 0.060* 0.007 0.084* 

  0.032 0.019 0.033 0.019 0.035 0.020 0.036 0.021 

                  

Middle Tier 0.038* 0.080* 0.048* 0.102* 0.047* 0.068* 0.055* 0.085* 

  0.017 0.012 0.018 0.014 0.020 0.014 0.021 0.016 

                  

High Tier 0.023 0.058* 0.030* 0.074* 0.030 0.047* 0.036* 0.061* 

  0.011 0.009 0.012 0.010 0.015 0.011 0.015 0.012 

  

       

  

* - Significant at 95% confidence interval           
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Table 19 - Original vs. Amended Credit (Time Variables - Weighted) 

         

 
With All Controls Without Interpolated Controls 

 
Credit Dummy 

Dropping 'Mixed' 

Months 
Credit Dummy 

Dropping 'Mixed' 

Months 

Credit 
Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

                  

Low Tier 0.030 0.093* 0.039 0.113* 0.031 0.075* 0.038 0.092* 

  0.023 0.013 0.021 0.015 0.024 0.013 0.023 0.017 

                  

Middle Tier 0.048* 0.086* 0.058* 0.103* 0.057* 0.077* 0.064* 0.091* 

  0.010 0.011 0.011 0.015 0.014 0.013 0.015 0.016 

                  

High Tier 0.025* 0.057* 0.032* 0.071* 0.033* 0.050* 0.038* 0.062* 

  0.010 0.011 0.011 0.013 0.013 0.012 0.015 0.014 

  

       

  

* - Significant at 95% confidence interval           

 

Table 20 - Original vs. Amended Credit (Time Variables - Bootstrap) 

         

 
With All Controls Without Interpolated Controls 

 
Credit Dummy 

Dropping 'Mixed' 

Months 
Credit Dummy 

Dropping 'Mixed' 

Months 

Credit 
Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

Original 

Credit 

Mod. 

Credit 

                  

Low Tier -0.006 0.079* 0.004 0.106* -0.003 0.060* 0.007 0.084* 

  0.031 0.020 0.030 0.019 0.040 0.024 0.043 0.026 

                  

Middle Tier 0.038* 0.080* 0.048* 0.102* 0.047* 0.068* 0.055* 0.085* 

  0.015 0.012 0.020 0.016 0.024 0.017 0.023 0.016 

                  

High Tier 0.023* 0.058* 0.030* 0.074* 0.030 0.047* 0.036* 0.061* 

  0.010 0.009 0.013 0.011 0.016 0.012 0.014 0.011 

  

       

  

* - Significant at 95% confidence interval           
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 Again, the unweighted and bootstrap models show very similar results.  Both indicate a 

larger effect of the Modified Credit, relative to the Original Credit.  Notably, both sets of models 

show relatively little, if any effect of the Original Credit on prices in the low tier, but a much 

higher effect of the Original Credit in the middle and high tiers.  Again, this could be a function 

of housing supply being relatively fixed in the short run in these markets.   

 

 D. Post Credit 

Finally, I also performed regressions to look at the period after the Credit expired.  The 

results follow in Tables 20 and 21.    
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Table 19 - Post Credit (Fixed Effects) 

               

 

Unweighted   Weighted   Bootstrap Standard Errors 

 
Full Controls 

Without Interpolated 

Controls   Full Controls 

Without Interpolated 

Controls   Full Controls 

Without Interpolated 

Controls 

 

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months   

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months   

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

 

                            

Low Tier -0.203 -0.134 x x   x 0.064* x -0.026   -0.065* -0.065* -0.106* -0.110* 

  0.172 0.181         0.016   0.019   0.028 0.032 0.024 0.021 

                              

Middle Tier -0.088 -0.052 x x   x 0.042* x -0.025*   -0.043* -0.064* -0.074* -0.150* 

  0.124 0.131         0.011   0.011   0.019 0.030 0.011 0.045 

                              

High Tier -0.061 -0.047 x x   x 0.034* x -0.021*   -0.018 -0.044 -0.043* -0.110* 

  0.101 0.043       

 

0.011   0.007   0.016 0.023 0.010 0.031 
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Table 20 - Post Credit (Time Variables) 

           

 

Unweighted   Weighted   

 
Full Controls 

Without Interpolated 

Controls   Full Controls 

Without Interpolated 

Controls   

 

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months   

Credit 

Dummy 

Dropping 

'Mixed' 

Months 

Credit 

Dummy 

Dropping 

'Mixed' 

Months   

 

                    

Low Tier -0.029 -0.081 -0.019 -0.053   -0.071* -0.130* -0.056 -0.093*   

  0.041 0.052 0.043 0.054   0.030 0.034 0.034 0.039   

                      

Middle Tier -0.064* -0.111* -0.063* -0.096*   -0.080* -0.130* -0.081* -0.116*   

  0.024 0.032 0.029 0.037   0.015 0.020 0.020 0.027   

                      

High Tier -0.043* -0.075* -0.043 -0.062*   -0.054* -0.088* -0.055* -0.077*   

  0.017 0.023 0.021 0.027   0.015 0.020 0.018 0.023   
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In general, the models show the expected fall in prices after the Credit expired, although the 

estimates vary based on the model.  The fixed effects models generally show a larger fall in 

prices in the low tier relative to the middle and high tiers.  The models that use the time variables 

instead of a time fixed effect show a larger fall in the middle tier, relative to the low and high 

tiers. 

 

6.  THREATS TO VALIDITY/RESULTS 

 I now turn to a brief discussion of the threats to the validity of these findings.   

A. Internal Validity 

The analysis presented here is weakest in terms of internal validity.  There is certainly a 

threat of omitted variable bias here.  Although I have tried to capture the key control variables 

that have generally been found to play some role in changes in house prices across time and 

cities, it is likely that not all the key controls were captures.  Part of that problem stems from the 

fact that there are not a lot of data available at the MSA level by month, which is the data needed 

to properly control for.   I have tried to compensate for that by interpolating and extrapolating 

data for controls like population, income, and aggregate housing units.  For a control like 

population, the threat is not as critical, as we can imagine that such a variable moves relatively 

smoothly over time, and there is probably not a significant amount of month on month variation.  

A control like per capita income, similar to unemployment, may be more likely to have short-

term inter-month movements.  Additionally, in a volatile economic environment, we would not 

be surprised to see sharp changes in various economic indicators that are not captured in this 

approach. 
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We can also imagine key controls that are not captured at all in this approach.  For 

example, we can imagine that lending activity may have changed significantly across time and 

geography.  For example, we might presume that banks might constrain credit in harder hit cities 

in the Sun Belt, which might put additional downward pressure on housing prices in these 

markets.  We can also imagine that homebuyer psychology varied across time and metro area.  

Again, we can imagine that consumers, specifically home buyers and sellers, may act very 

differently in different markets.  Homebuyers in distressed markets like Florida, California, and 

the Southwest, may act very differently from homebuyers in New England or the Pacific 

Northwest. 

 This analysis could also be improved by using other modeling techniques to identify the 

effect of the Credit.  While this analysis focused generally on a control model, as previously 

discussed in the work mentioned earlier in Section 2, there may be other house price models that 

may be more suitable for this analysis.   

B. External Validity 

Although this analysis is confined to only 16 metropolitan areas, these MSAs have a 

combined population of just over 90 million, or almost 30% of the total U.S. population.  This 

gives us some comfort that the analysis covers a significant portion of the country. 

However, as this analysis is focused only on major metropolitan areas, there is 

undoubtedly an urban bias.  As house prices and incomes tend to be higher in urban areas, there 

is a distinct possibility that the Credit had a larger effect in smaller metropolitan areas, or rural 

areas, where the Credit would account for a larger share of purchase price, and there would be 

fewer homebuyers facing income restrictions.  Further analysis could be done to look at the 

effect of the Credit on other metro areas.  For example, the Freddie Mac House Price Index 
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provides quarterly home price indexes for almost 500 metro areas.  While that analysis would 

benefit from increasing the scope of the included observations, the Case-Shiller data gives the 

benefit of tiered price data.   

This analysis may also suffer from the fact that the time period examined here was an 

extraordinary one for home prices.  As a result, we might imagine that the results presented here 

may not be especially applicable to future efforts to support the housing market through tax 

policy.  For example, this analysis may not tell us much about what a longer-term tax credit for 

LMI homeowners (perhaps to replace or supplement the current mortgage interest deduction) 

might look like, and what effects it might have.   

 

7.  CONCLUSIONS 

In conclusion, all these models generally show what we would expect: the Credit had an 

impact on prices.  Most of the models show a relatively larger effect of the Credit on prices in the 

low and middle tier relative, to what we would expect.  However, some of the models indicate a 

larger effect of the Credit on prices in the middle tier.  We might explain this as a function of a 

relatively more inelastic supply of housing as tiers increase, and we have some evidence that that 

might be occurring here.  It may also be that the “move-up” effect discussed previously, may be 

stronger than anticipated, although there is no way to identify such an effect in this analysis.   

 There are many ways to model housing price change, and admittedly, the models used 

here are fairly rudimentary.  However, they are still all relatively consistent in that they point to a 

pretty significant jump in housing prices during the Credit period.  What is especially interesting, 

is that the effect of Credit on prices does seem much larger than what we might expect.  Again, 

the Credit was capped at $8,000.  In the least expensive market reviewed here (Phoenix, low 
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tier), that $8,000 represents about 7.5% of the purchase price at a house at the low tier/middle 

tier cut off.  At $200,000, the Credit represents about 4% of the purchase price.  If we assumed 

perfectly inelastic supply, we would expect the Credit to push up prices 7.5% and 4%, 

respectively.  If we assumed elasticities of supply and demand that meant buyers and sellers 

evenly split the Credit, we would expect to see a price increase of 3.75% and 2%.   

 However, the results reported here tend to point to much larger increases in prices during 

the Credit period, both in just the descriptive data, and in the regressions that control for other 

factors.  Many of the models point to a boost in prices of around 6% in the low tier, and 4% in 

the middle tier, and even some positive effect at the high tier.  If we translate these percentages 

into dollar amounts by MSA, as seen in Table 21, we see some pretty significant dollar amount 

changes.  The numbers indicate that in general, the dollar amount change in prices far exceed the 

maximum $8,000 Credit.   
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TABLE 21:  DOLLAR AMOUNT 

CHANGE IN PRICES 

  Low Tier Middle Tier 

Atlanta $7,664  $7,037  

Boston $15,768  $13,286  

Chicago $10,190  $9,043  

Denver $12,262  $10,262  

Las Vegas $7,340  $6,078  

Los Angeles $18,495  $16,219  

Miami $8,777  $7,935  

Minneapolis $8,276  $7,091  

New York $17,084  $14,613  

Phoenix $6,384  $5,625  

Portland $12,398  $10,073  

San Diego $18,807  $15,745  

San Francisco $19,959  $18,723  

Seattle $15,315  $13,001  

Tampa $6,792  $5,830  

Washington, DC $16,980  $14,569  

MSA Average $12,656  $10,946  

Note: For the Low Tier, I multiplied 6% by the Case-

Shiller breakpoint cutoff for that tier.  For the Middle 

Tier, I multipled 4% by the midpoint of that tier. 

 

These results may mean that either the models are not very precise.  As a result, although most of 

the models that report seemingly reasonable results seem to show a fairly significant effect of the 

Credit on prices, we cannot rule out the fact that the actual effect of the Credit may be either 

larger or smaller than reported here.  If we assume that the results shown here are reasonably 

accurate, it may indicate that the Credit stimulated demand in such a way that went above what 

might be rationally based on supply and demand.  We might imagine that the Credit even further 

stimulated demand by improving market psychology.  At first, the Credit may have had the 

effect we might expect from simply giving buyers an $8,000 credit: pushing up prices, but on a 
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relatively small scale.  However, that small uptick in prices may have helped signal to other 

homebuyers that prices were finally rising, and now was the time to buy.  As a result, others 

rushed in to buy homes, which pushed prices even higher.  It may be the sign of a form of 

“mania” where these “late-arriving” homebuyers did not act in their best interest by rushing to 

buy when the Credit was in effect, especially when prices had already started to move up.  While 

hindsight is 20/20, based on the continuing fall in prices after the Credit expired, we might 

imagine that some homebuyers may have been better off waiting for the program to expire, and 

buying houses at even more depressed prices.  This is just the type of buyer psychology we may 

be seeing now: as prices continue to fall, potential buyers wait it out until it looks like the market 

has hit bottom.    

The previously cited GAO report states that the Credit program may account for over $22 

billion in revenue losses through 2019.  Although it does appear as though the Credit may have 

helped stem the tide of dramatically falling housing prices, and boosted prices more than we 

might expect, the fact that prices continued to fall dramatically after the Credit expired, seems to 

give us some evidence that the Credit really only had a very short term effect.  While a cost-

benefit analysis is far beyond the scope of this paper, the results here may give more support for 

some of the commentators above who argued that the Credit program was a waste of resources 

and did not provide very much bang for the buck.  
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TABLE A-1 - SUMMARY OF DATA AND SOURCES 

DATA SOURCE LINK/REFERENCE 
TIME 

PERIOD 
ACCESSED 

SEASONALLY 

ADJUSTED? 
NOTES 

Case-Shiller 

Indices 
Standard & Poor’s 

http://www.standardandpoors.com/indices/sp-case-shiller-home-price-

indices/en/us/?indexId=spusa-cashpidff--p-us---- 

Monthly 
November 

16, 2010 
Both   

Unemployment 

U.S. Bureau of Labor 
Statistics, via St. Louis 

Federal Reserve Bank 

(FRED) 

FRED Data Set References: 

ATLA013URN, CHIC917URN, DENV708URN, LASV832URN, 

LOSA106URN,  MIAM112URN, MINN427URN, NEWY636URN, 

PHOE004URN, PORT941URN,  SAND706URN, SANF806URN, 

TAMP312URN,  SEAT653URN,  WASH911URN  

Monthly 
January 18, 

2011 

Not Seasonally 

Adjusted 
  

Permits 

U.S. Department of 

Commerce: Census 
Bureau, via St. Louis 

Federal Reserve Bank 

(FRED) 

FRED Data Set References: 
ATLA013BPPRIV, BOST625BPPRIV, CHIC917BPPRIV, DENV708BPPRIV, 

LASV832BPPRIV, LOSA106BPPRIV, SAND706BPPRIV, 

SANF806BPPRIV, MIAM112BPPRIV, AMP312BPPRIV, MINN427BPPRIV, 
NEWY636BPPRIV, PHOE004BPPRIV, PORT941BPPRIV, 

SEAT653BPPRIV, WASH911BPPRIV 

Monthly 
January 18, 

2011 

Not Seasonally 

Adjusted 
  

Private Housing 

Starts 

U.S. Department of 
Commerce: Census 

Bureau, via St. Louis 

Federal Reserve Bank 
(FRED) 

FRED Data Set References: 
ATLA013BP1FH, BOST625BP1FH, CHIC917BP1FH, DENV708BP1FH, 

LASV832BP1FH, LOSA106BP1FH,  SAND706BP1FH, SANF806BP1FH, 

MIAM112BP1FH,  TAMP312BP1FH, MINN427BP1FH, NEWY636BP1FH, 
PHOE004BP1FH, PORT941BP1FH, SEAT653BP1FH, WASH911BP1FH 

Monthly 
January 18, 

2011 

Not Seasonally 

Adjusted 
  

Housing Units U.S. Census Bureau http://www.census.gov/popest/housing/HU-EST2009-CO.html Annual 
February 21, 
2011 

N/A 

Housing unit data available by county for years 

2000-2009.  I compiled the component counties for 
each MSA and summed.  Estimates are as of July 

1. 

Population 

Estimates 
U.S. Census Bureau http://www.census.gov/popest/metro/metro.html Annual 

February 4, 

2011 
N/A 

Used population estimates for years 2000 - 2009.  

Estimates are as of July 1.  

Per Capita 

Income 

U.S. Department of 

Commerce: Bureau of 
Economic Analysis, via 

St. Louis Federal 

Reserve Bank (FRED) 

FRED Data Set References: 

ATLA013PCPI, BOST625PCPI, CHIC917PCPI, DENV708PCPI, 
LASV832PCPI, LOSA106PCPI, SAND706PCPI, SANF806PCPI, 

MIAM112PCPI, TAMP312BPPRIV, MINN427PCPI, NEWY636PCPI, 

PHOE004PCPI, PORT941PCPI, SEAT653PCPI, WASH911PCPI 

Annual 
February 1, 

2011 
N/A 

Used population estimates for years 2000 - 2009.  

Estimates are as of July 1.  

30 Year 

Mortgage Rates 
Freddie Mac http://www.freddiemac.com/pmms/pmms_archives.html Weekly 

February 3, 

2011 

Not Seasonally 

Adjusted 

Data available by region (National, Northeast, 

Southeast, North Central, Southwest, West).  See 

methodology for more information:  
http://www.freddiemac.com/pmms/abtpmms.htm#7 

http://www.standardandpoors.com/indices/sp-case-shiller-home-price-indices/en/us/?indexId=spusa-cashpidff--p-us----
http://www.standardandpoors.com/indices/sp-case-shiller-home-price-indices/en/us/?indexId=spusa-cashpidff--p-us----
http://research.stlouisfed.org/fred2/series/ATLA013URN?cid=30628
http://research.stlouisfed.org/fred2/series/ATLA013URN?cid=30628
http://research.stlouisfed.org/fred2/series/ATLA013URN?cid=30628
http://research.stlouisfed.org/fred2/series/ATLA013URN?cid=30628
http://research.stlouisfed.org/fred2/series/ATLA013URN?cid=30628
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TABLE A-2 - SUMMARY STATISTICS (ALL TIME PERIODS) 

Standard Errors reported beneath 

 

INDICES (Seasonally Adjusted) CONTROLS 

 

Low Tier Middle Tier High Tier Unemployment Permits Starts Population Income Units 

Atlanta 
118.81 116.00 118.75 5.51 4,205 3,268 4,939,051 35,608 1,955,209 

14.65 10.19 10.46 2.16 2,205 1,735 418,919 1,823 178,643 

Boston 
172.40 155.88 145.75 5.04 847 449 4,489,489 48,185 1,800,575 

33.75 22.78 17.08 1.61 393 154 63,792 4,901 30,796 

Chicago 
141.97 139.90 132.53 6.44 3,012 2,027 9,368,347 40,074 3,030,574 

26.16 22.32 17.21 1.95 1,505 1,117 154,761 3,627 84,285 

Denver 
125.94 127.89 126.73 5.36 1,383 928 2,375,888 43,018 997,233 

9.41 8.22 9.77 1.68 713 463 124,012 3,331 55,688 

Las Vegas 
151.93 154.51 154.04 6.45 2,164 1,619 1,686,264 35,020 708,270 

55.58 51.32 47.91 3.16 1,173 928 180,062 3,715 91,194 

Los Angeles 
203.03 189.12 173.73 6.53 2,101 977 12,700,000 38,432 4,349,129 

77.96 57.42 44.18 2.36 986 482 148,908 4,438 64,573 

Miami 
195.92 181.70 170.42 5.96 1,879 988 5,358,526 37,712 2,320,118 

79.58 61.98 49.16 2.46 1,182 612 175,936 4,133 98,286 

Minneapolis 
146.65 138.53 137.25 4.65 1,444 1,072 3,137,482 42,368 1,276,737 

29.06 20.95 18.90 1.46 804 590 98,736 3,538 59,622 

New York 
189.98 172.53 157.34 5.85 3,898 1,408 18,800,000 46,463 8,408,107 

50.56 37.84 28.10 1.61 2,099 597 234,032 5,549 142,879 

Phoenix 
141.48 140.98 146.32 5.09 3,249 2,670 3,866,330 32,658 1,557,363 

51.63 42.76 41.47 1.84 1,673 1,440 389,415 2,749 142,873 

Portland 
147.34 140.62 137.10 6.87 1,021 717 2,096,102 46,463 856,065 

32.59 28.82 25.74 2.11 429 297 105,546 5,549 39,221 

San Diego 
197.66 181.18 168.51 5.59 924 519 2,949,363 40,727 1,103,913 

63.06 47.85 37.66 2.19 532 299 73,639 4,643 34,857 

San Francisco 
176.85 163.11 151.69 5.86 919 504 4,200,342 54,664 1,663,250 

57.70 35.33 24.45 2.18 439 247 72,440 5,505 32,314 

Seattle 
145.98 143.33 140.23 5.85 1,689 1,010 3,227,731 43,957 1,361,373 

31.32 28.88 26.48 1.61 630 384 126,743 4,596 64,284 

Tampa 
172.23 161.18 155.65 5.77 1,616 1,195 2,605,554 33,761 1,254,291 

57.97 44.11 36.90 2.89 837 678 124,079 3,149 67,283 

Washington 
192.17 181.99 170.23 3.89 2,388 1,761 5,194,332 49,639 2,055,447 

62.98 48.09 36.89 1.13 1,025 786 218,847 5,853 91,195 

ALL MSAs 
163.77 155.53 149.14 5.67 2,046 1,320 5,435,574 41,797 2,168,603 

56.49 43.98 35.72 2.21 1,557 1,105 4,408,699 7,422 1,838,379 
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TABLE A-3 - SUMMARY STATISTICS (CREDIT PERIOD ONLY) 

     Standard Errors reported beneath 

 

INDICES (Seasonally Adjusted) CONTROLS 

 

Low Tier Middle Tier High Tier Unemployment Permits Starts Population Income Units 

Atlanta 
95.86 103.31 111.61 9.96 635 522 5,493,885 36,096 2,169,612 

2.32 1.26 0.82 0.66 122 99 31,245 646 5,441 

Boston 
165.11 154.16 147.78 8.15 428 271 4,597,842 53,406 1,840,825 

5.68 3.43 1.64 0.61 107 46 15,330 514 1,455 

Chicago 
123.80 127.65 123.78 10.54 540 390 9,594,094 43,383 3,131,734 

4.29 2.82 1.47 0.61 169 86 22,636 575 2,263 

Denver 
119.57 129.55 127.17 8.03 377 263 2,562,989 45,560 1,062,627 

3.70 1.93 1.35 0.50 152 67 18,062 707 2,405 

Las Vegas 
88.11 104.83 114.11 12.76 548 396 1,907,780 36,944 821,699 

4.99 5.29 3.86 1.19 174 125 8,276 859 3,832 

Los Angeles 
156.22 171.87 172.81 11.32 635 300 12,900,000 42,464 4,428,789 

5.62 5.73 3.85 0.64 198 70 37,093 593 2,066 

Miami 
136.56 146.58 147.21 10.74 331 224 5,556,488 41,006 2,430,203 

4.47 2.11 2.19 0.75 116 52 15,792 579 1,418 

Minneapolis 
109.13 117.76 122.21 7.69 422 336 3,276,523 45,354 1,342,222 

8.95 4.14 3.23 0.51 151 89 11,226 663 1,313 

New York 
196.40 176.63 162.26 9.06 1,269 566 19,100,000 51,846 8,600,680 

3.30 1.23 0.94 0.49 304 61 35,312 885 12,783 

Phoenix 
81.01 104.53 120.41 8.70 850 804 4,380,088 33,892 1,741,816 

6.82 2.22 1.21 0.45 212 213 26,763 653 7,599 

Portland 
161.40 152.23 140.63 10.84 349 292 2,249,778 51,846 905,964 

2.38 1.46 1.32 0.40 66 52 13,281 885 1,937 

San Diego 
151.67 158.36 155.35 10.18 286 175 3,060,985 45,418 1,142,920 

8.23 5.32 4.12 0.69 116 44 12,034 355 1,129 

San Francisco 
113.11 138.20 142.89 10.24 322 208 4,329,857 59,091 1,702,132 

5.54 5.38 4.40 0.64 90 41 20,086 1,012 1,341 

Seattle 
149.70 150.44 145.28 8.88 659 464 3,418,517 48,641 1,446,519 

2.32 1.56 1.59 0.42 179 84 17,853 561 4,292 

Tampa 
136.57 137.91 139.92 11.72 602 366 2,750,869 36,628 1,333,230 

3.92 3.13 1.41 1.06 237 84 6,019 255 2,183 

Washington 
169.20 174.30 175.47 6.22 1,011 800 5,496,721 56,362 2,161,879 

5.59 5.30 3.10 0.41 296 167 34,270 133 3,487 
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ALL MSAs 
134.59 140.52 140.55 9.69 579 398 5,666,517 45,496 2,266,428 

31.75 24.00 19.27 1.77 316 208 4,440,432 7,395 1,865,221 
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TABLE A-4: POPULATION ESTIMATES 

           MSA 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Atlanta 4,281,905 4,432,950 4,555,490 4,673,146 4,802,300 4,947,012 5,119,641 5,267,527 5,385,586 5,475,213 

Boston 4,402,611 4,443,310 4,459,011 4,458,187 4,456,479 4,458,891 4,473,477 4,503,921 4,544,705 4,588,680 

Chicago 9,117,732 9,192,501 9,245,135 9,286,162 9,332,090 9,362,080 9,398,855 9,451,936 9,515,636 9,580,567 

Denver 2,194,022 2,246,785 2,276,250 2,297,441 2,321,712 2,353,518 2,399,620 2,449,476 2,500,384 2,552,195 

Las Vegas 1,393,370 1,456,549 1,515,571 1,572,924 1,646,875 1,708,846 1,778,129 1,838,635 1,879,093 1,902,834 

Los Angeles 12,398,950 12,525,736 12,634,977 12,717,433 12,764,590 12,761,175 12,713,660 12,692,603 12,768,395 12,874,797 

Miami 5,025,806 5,120,256 5,212,602 5,280,671 5,362,678 5,443,159 5,466,743 5,465,183 5,501,752 5,547,051 

Minneapolis 2,981,616 3,024,111 3,053,303 3,078,253 3,106,569 3,132,772 3,167,666 3,204,196 3,237,612 3,269,814 

New York 18,352,743 18,490,029 18,590,085 18,671,320 18,747,431 18,798,114 18,825,633 18,901,167 18,968,501 19,069,796 

Phoenix 3,278,661 3,388,445 3,496,957 3,600,163 3,723,359 3,884,588 4,046,571 4,175,595 4,287,323 4,364,094 

Portland 1,936,108 1,975,589 2,010,666 2,034,000 2,052,776 2,084,053 2,123,960 2,163,577 2,203,745 2,241,841 

San Diego 2,824,987 2,867,094 2,901,235 2,926,814 2,935,672 2,941,770 2,947,222 2,975,656 3,019,274 3,053,793 

San Francisco 4,136,658 4,179,628 4,165,678 4,153,143 4,143,522 4,149,607 4,162,783 4,202,186 4,260,236 4,317,853 

Seattle 3,052,379 3,094,380 3,121,895 3,138,938 3,163,703 3,202,388 3,259,945 3,307,360 3,356,637 3,407,848 

Tampa 2,404,273 2,442,189 2,483,575 2,522,780 2,578,104 2,638,814 2,684,639 2,711,222 2,730,007 2,747,272 

Washington 4,821,031 4,927,274 5,014,571 5,086,376 5,158,524 5,229,267 5,265,012 5,313,033 5,377,936 5,476,241 

Source: U.S. Census Bureau, Population Estimates 

       http://www.census.gov/popest/metro/metro.html  

        

  

http://www.census.gov/popest/metro/metro.html
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TABLE A-5: PER CAPITA INCOME ESTIMATES - IN DOLLARS 

           MSA 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Atlanta $33,759 $33,967 $33,628 $33,721 $34,616 $36,214 $37,593 $38,721 $38,336 $36,482 

Boston $41,931 $43,011 $42,898 $43,502 $45,656 $47,610 $51,493 $54,117 $55,187 $53,713 

Chicago $35,390 $35,727 $36,213 $36,810 $38,427 $40,110 $42,829 $44,854 $45,377 $43,727 

Denver $38,382 $40,043 $39,624 $39,676 $41,285 $43,250 $46,211 $47,501 $48,010 $45,982 

Las Vegas $30,162 $30,207 $30,451 $31,817 $34,285 $37,555 $38,730 $39,945 $39,920 $37,457 

Los Angeles $31,815 $33,187 $33,824 $34,968 $36,705 $38,915 $42,185 $43,801 $44,519 $42,818 

Miami $31,784 $32,597 $33,438 $33,945 $36,338 $38,692 $41,863 $42,967 $43,013 $41,352 

Minneapolis $37,383 $37,901 $38,467 $39,534 $41,613 $42,721 $44,975 $46,870 $47,653 $45,750 

New York $39,797 $40,539 $40,439 $41,014 $43,468 $45,952 $50,084 $53,864 $54,914 $52,375 

Phoenix $28,909 $29,498 $29,630 $30,224 $31,888 $33,877 $35,957 $36,673 $36,156 $34,282 

Portland $39,797 $40,539 $40,439 $41,014 $43,468 $45,952 $50,084 $53,864 $54,914 $52,375 

San Diego $33,808 $34,685 $35,784 $37,002 $39,734 $41,483 $43,969 $45,911 $46,649 $45,630 

San Francisco $49,652 $48,765 $47,601 $48,275 $51,580 $54,910 $59,440 $62,634 $62,598 $59,696 

Seattle $38,576 $38,462 $38,599 $39,359 $42,646 $43,159 $46,965 $49,816 $50,586 $48,976 

Tampa $29,192 $29,517 $30,241 $31,260 $32,918 $34,634 $36,678 $37,331 $37,512 $36,780 

Washington, DC $41,372 $42,882 $43,299 $44,540 $47,251 $50,135 $53,401 $55,737 $56,824 $56,442 

           Source:  U.S. Department of Commerce: Bureau of Economic Analysis 

Downloaded February 1, 2011, from Federal Reserve Bank of St. Louis (FRED) 
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TABLE A-6: CUMMULATIVE HOUSING UNITS 

           MSA 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Atlanta 1,660,466 1,723,869 1,787,016 1,851,037 1,913,146 1,980,490 2,048,936 2,111,372 2,150,752 2,166,360 

Boston 1,753,740 1,762,542 1,770,842 1,778,787 1,791,375 1,803,041 1,814,497 1,823,774 1,835,780 1,839,955 

Chicago 2,893,823 2,920,226 2,948,686 2,980,653 3,012,466 3,041,180 3,075,066 3,104,491 3,123,889 3,130,381 

Denver 897,526 923,517 950,378 972,030 987,656 1,008,184 1,026,767 1,042,353 1,054,291 1,061,190 

Las Vegas 566,087 591,327 619,790 647,589 682,880 717,944 755,241 786,474 808,416 819,409 

Los Angeles 4,245,941 4,267,944 4,287,399 4,307,704 4,330,162 4,358,256 4,380,600 4,404,581 4,421,627 4,427,554 

Miami 2,158,019 2,190,679 2,223,715 2,260,502 2,297,468 2,341,043 2,382,980 2,413,775 2,425,289 2,429,356 

Minneapolis 1,174,773 1,196,210 1,218,610 1,243,098 1,268,420 1,295,006 1,315,886 1,329,277 1,337,670 1,341,437 

New York 8,187,012 8,233,139 8,275,387 8,318,401 8,361,984 8,415,586 8,464,453 8,514,671 8,556,373 8,593,041 

Phoenix 1,341,394 1,380,294 1,419,968 1,459,336 1,505,806 1,564,611 1,627,780 1,675,771 1,715,475 1,737,274 

Portland 794,096 806,423 819,007 831,412 845,356 858,578 874,632 888,248 899,249 904,806 

San Diego 1,043,630 1,057,549 1,071,268 1,083,298 1,099,710 1,113,825 1,126,441 1,133,658 1,139,005 1,142,245 

San Francisco 1,609,783 1,622,143 1,631,286 1,644,479 1,656,675 1,668,942 1,680,235 1,690,824 1,697,482 1,701,330 

Seattle 1,260,672 1,281,620 1,301,579 1,322,151 1,342,053 1,364,464 1,387,086 1,410,121 1,431,642 1,443,954 

Tampa 1,148,483 1,166,819 1,187,049 1,208,710 1,236,063 1,264,913 1,297,158 1,316,529 1,325,663 1,331,925 

Washington 1,899,014 1,935,068 1,970,057 2,006,519 2,040,406 2,075,069 2,107,999 2,131,585 2,149,792 2,159,795 

           Source: U.S. Census Bureau 
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FIGURE A-2 – MSA TIERED PRICES – FROM JANUARY 2008 TO OCTOBER 2010 

 

Please note the vertical lines in each graphic represent cutoff points for the different versions of the 

Credit.  The first line (July 2008) shows the beginning of the Pre-Credit.  The second line (March 2009) 

shows the beginning of the Credit.  The third line (November 2009) shows the beginning of the Modified 

Credit.  The fourth line (May 2010) shows the expiration of the Credit.   
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TABLE A-7 - SUMMARY STATISTICS - BY MSA 
     

           

  
Pre-Credit Credit Post-Credit 

Tier MSA 

Overall 

Peak (1) 

Pre-

Credit 

Low (2) 

% 

Change 

Pre-

Credit 

Low (2) 

Post 

Credit 

Peak (3) 

% 

Change 

Post 

Credit 

Peak (3) 

Post 

Credit 

Low (4) 

% 

Change 

Low Atlanta 137.23 94.78 -30.93% 94.78 98.28 3.69% 98.28 75.76 -22.91% 

Mid Atlanta 132.64 102.37 -22.82% 102.37 103.27 0.88% 103.27 94.49 -8.50% 

High Atlanta 137.98 111.26 -19.37% 111.26 112.22 0.86% 112.22 106.9 -4.74% 

  

Low Boston 218.86 153.97 -29.65% 153.97 174.44 13.29% 174.44 160.77 -7.84% 

Mid Boston 186.37 147.68 -20.76% 147.68 159.75 8.17% 159.75 153.23 -4.08% 

High Boston 166.83 146.91 -11.94% 146.91 150.00 2.10% 150.00 147.59 -1.61% 

  

Low Chicago 185.59 121.47 -34.55% 121.47 119.05 -1.99% 119.05 104.67 -12.08% 

Mid Chicago 176.52 128.28 -27.33% 128.28 123.99 -3.34% 123.99 116.6 -5.96% 

High Chicago 159.67 120.88 -24.29% 120.88 123.13 1.86% 123.13 120.31 -2.29% 

  

Low Denver 138.95 112.53 -19.01% 112.53 123.87 10.08% 123.87 116.92 -5.61% 

Mid Denver 138.87 125.41 -9.69% 125.41 131.79 5.09% 131.79 125.37 -4.87% 

High Denver 140.29 125.13 -10.81% 125.13 130.09 3.96% 130.09 126.78 -2.54% 

  

Low Las Vegas 243.43 94.54 -61.16% 94.54 89.14 -5.71% 89.14 84.32 -5.41% 

Mid Las Vegas 236.46 112.93 -52.24% 112.93 100.77 -10.77% 100.77 96.21 -4.53% 

High Las Vegas 231.15 120.60 -47.83% 120.60 110.96 -7.99% 110.96 107.18 -3.41% 

  

Low Los Angeles 339.28 159.79 -52.90% 159.79 169.88 6.31% 169.88 165.56 -2.54% 

Mid Los Angeles 282.46 166.22 -41.15% 166.22 181.41 9.14% 181.41 175.91 -3.03% 

High Los Angeles 239.87 168.24 -29.86% 168.24 177.00 5.21% 177.00 172.2 -2.71% 

  

Low Miami 340.45 143.06 -57.98% 143.06 135.13 -5.54% 135.13 127.71 -5.49% 

Mid Miami 292.18 149.13 -48.96% 149.13 144.91 -2.83% 144.91 140.28 -3.20% 

High Miami 258.99 144.04 -44.38% 144.04 149.87 4.05% 149.87 144.58 -3.53% 

  

Low Minneapolis 190.48 98.53 -48.27% 98.53 121.67 23.49% 121.67 102.76 -15.54% 

Mid Minneapolis 170.33 111.67 -34.44% 111.67 124.26 11.27% 124.26 112.78 -9.24% 

High Minneapolis 167.53 117.11 -30.10% 117.11 127.77 9.10% 127.77 122.66 -4.00% 

  

Low New York 259.90 198.67 -23.56% 198.67 192.81 -2.95% 192.81 188.25 -2.37% 

Mid New York 224.67 177.50 -21.00% 177.50 174.20 -1.86% 174.20 172.5 -0.98% 

High New York 194.43 162.20 -16.58% 162.20 163.84 1.01% 163.84 161.32 -1.54% 

  

Low Phoenix 239.18 71.75 -70.00% 71.75 90.87 26.65% 90.87 75.25 -17.19% 

Mid Phoenix 224.66 103.63 -53.87% 103.63 106.75 3.01% 106.75 97.29 -8.86% 
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High Phoenix 179.24 119.52 -33.32% 119.52 121.90 1.99% 121.90 114.57 -6.01% 

  

Low Portland 198.12 161.53 -18.47% 161.53 161.48 -0.03% 161.48 146.19 -9.47% 

Mid Portland 185.90 150.78 -18.89% 150.78 152.56 1.18% 152.56 142.52 -6.58% 

High Portland 179.24 141.81 -20.88% 141.81 140.65 -0.82% 140.65 137.65 -2.13% 

  

Low San Diego 298.27 142.95 -52.07% 142.95 164.78 15.27% 164.78 160.54 -2.57% 

Mid San Diego 256.22 152.72 -40.39% 152.72 167.04 9.38% 167.04 160.65 -3.83% 

High San Diego 224.72 150.10 -33.21% 150.10 162.68 8.38% 162.68 156.18 -4.00% 

  

Low San Francisco 276.04 107.29 -61.13% 107.29 122.02 13.73% 122.02 118.59 -2.81% 

Mid San Francisco 223.93 131.33 -41.35% 131.33 147.38 12.22% 147.38 140.2 -4.87% 

High San Francisco 189.68 134.90 -28.88% 134.90 149.50 10.82% 149.50 143.58 -3.96% 

  

Low Seattle 201.28 152.46 -24.25% 152.46 146.91 -3.64% 146.91 136.41 -7.15% 

Mid Seattle 191.98 152.39 -20.62% 152.39 148.40 -2.62% 148.40 140.81 -5.11% 

High Seattle 185.45 147.91 -20.24% 147.91 144.85 -2.07% 144.85 141.23 -2.50% 

  

Low Tampa 279.21 142.58 -48.93% 142.58 132.52 -7.06% 132.52 118.81 -10.35% 

Mid Tampa 244.63 142.48 -41.76% 142.48 134.30 -5.74% 134.30 128.19 -4.55% 

High Tampa 225.89 140.52 -37.79% 140.52 141.48 0.68% 141.48 136.51 -3.51% 

                      

Low Washington, DC 295.63 162.04 -45.19% 162.04 181.54 12.03% 181.54 175.83 -3.15% 

Mid Washington, DC 260.26 166.08 -36.19% 166.08 183.27 10.35% 183.27 182.22 -0.57% 

High Washington, DC 224.04 170.55 -23.88% 170.55 179.28 5.12% 179.28 181.93 1.48% 

 


