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ABSTRACT 

 

This paper examines the effect of the First Time Homebuyer tax credit included in the American 

Recovery and Reinvestment Act on the Washington, D.C. real estate market.  By using sales data 

from periods before, during, and after the tax credit eligibility period, I am able to estimate the 

impact of the credit on individual sales prices, total sales volume, and the total dollar value of the 

market.  My analysis consistently finds the tax credit had no meaningful impact on the increasing 

either individual sales prices or the overall market.  Given this conclusion, I give several 

recommendations for a more meaningful and targeted federal homeownership policy.  
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INTRODUCTION 

 

 On February 17, 2009, President Barack Obama signed the American Recovery and 

Reinvestment Act (ARRA) into law.  Aimed at jump-starting the United States economy through 

increases in public sector spending and investment, ARRA included as one of its provisions a tax 

credit aimed specifically at the improving the lagging housing market.  This paper will examine 

the effect of the First Time Homebuyer tax credit on the real estate market in Washington, D.C. 

 The real estate market was hit particularly hard in the recession.  Fresh off the burst of a 

bubble market fueled among other things by lax (and often predatory and illegal) lending 

practices, the real estate market in the United States in 2009 was in disarray: foreclosures in 

many markets were at all-time highs, prices were depressed, construction on new homes and 

condominiums was at a record low, and new buyers were hesitant to enter the market, fearing it 

had not yet reached bottom.   

 The First Time Homebuyer tax credit provided up to an $8,000 tax credit (based on the 

sales price of the house) to eligible First Time Homebuyers.a  The policy was enacted to 

encourage reluctant homebuyers to re-enter the housing market and increase lagging sales 

volumes and prices.   

 I begin with a brief discussion of the national real estate market and the local 

Washington, D.C. market, including an overview of events in the market in the years leading up 

to the First Time Homebuyer Tax Credit. After this I summarize the relevant literature on the use 

of tax credits in real estate transactions, a discussion of the United States government’s decision 

                                                 
a
 ARRA used a generous definition of “first time” homebuyers, defining them as anyone who had not owned a home 

in the previous three years. 
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to value homeownership as a policy goal, the effectiveness of other ARRA initiatives, and an 

examination of the usefulness of econometric modeling in predicting real estate prices generally.   

 Next, based on real estate transactions before, during, and after the eligibility period for 

the tax credit, I examine the effect of the First Time Homebuyer tax credit on housing prices in 

Washington, D.C. during and after the tax credit eligibility period, to identify both the short and 

long-term effects the credit had on the market.  This analysis includes District-wide and Ward-

specific effects, to identify if the benefits from the tax credit were distributed equally across the 

district, or limited only to certain geographic areas.  My analyses also includes an analysis of the 

impact of the tax credit on the total dollar value of all real estate transactions, as well as the total 

volume of sales, as the program was designed to increase both. 

 Finally, based on this analysis I conclude with recommendations for policymakers on the 

effectiveness of tax incentives to stimulate real estate markets, as well as modifications necessary 

to make the First Time Homebuyer tax credit more effective should policymakers wish to use 

similar programs in the future. 
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BACKGROUND AND LITERATURE REVIEW 

 

 The relative newness of the First Time Homebuyer tax credit results in a thin body of 

academic literature on the long term impacts of the program, either in the District of Columbia or 

nationwide.  Given that the tax credit was claimed over 1 million times nationwide, at a cost to 

taxpayers of more than $7.2 billion, more serious examination into the effectiveness of the 

program is useful, and will be forthcoming in the near future (Government Accountability 

Office, 2010). 

 Until the academic research catches up with policy for this specific program, a large body 

of work exists on tax credits in real estate generally, and the use of credits (and other tools) to 

affect the real estate market.  Additionally, there is research that examines the underlying 

premise that homeownership is a legitimate policy goal.  There is also some research focused on 

other programs from the American Recovery and Reinvestment Act, and their impact.  Finally, 

there is research on the effect of characteristics of properties and neighborhoods on real estate 

prices. 

Washington, D.C. Real Estate Market 

 When examining the effect of federal government policies on real estate markets in the 

late 2000s, it is useful to understand the immediate past history of the market and the economy 

generally.  The first half of the decade saw considerable increases in demand for, and prices of, 

residential real estate.  This change was driven by several factors, including historically low 

interest rates, and mistrust of the stock market after the stock market crashed (Economist, 2005). 

 Figure 1 below uses the Case Shiller Index to measure prices in the local and national real 

estate markets. The Case Shiller was created by economists to measure the change in prices in 
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the residential real estate market.  This tool uses 20 major metropolitan real estate markets to 

generate a composite market score, using January 2000 prices as a baseline (i.e. the January 2000 

Case Shiller score for all markets is 100).  As measured by the Case Schiller Index, the national 

and local real estate markets experienced considerable growth from 2004 through 2007, with 

both experiencing significant declines after 2007.
b
   

 However, as this index also shows, the Washington, D.C. prices grew faster than the 

national average, and have stayed higher, even as prices fell.  This is due largely to the federal 

government presence in the Washington, D.C. area, which has insulated the local economy from 

many of the troubles faced by the rest of the nation.  The more stable, predictable local market 

kept real estate prices from the same fate as much of the rest of the country (Kalita, 2011). 

 

Figure 1: National and Washington, D.C. Case Shiller Indices, 2010-2012 

 

 

                                                 
b
 S&P/Case Shiller Home Price Indices. Accessed March 26, 2012. http://www.standardandpoors.com/indices/sp-

case-shiller-home-price-indices. 
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Tax Policy and Homeownership 

The body of research on the use of tax incentives in real estate is divided on the efficiency and 

effectiveness of these programs as policy tools.  While researchers generally agree that tax 

incentives promote homeownership, there is considerable debate as to whether these incentives 

disproportionally favor wealthy homeowners, or whether they have also helped lower income 

households attain homeowner status. 

 Since 1997, the District of Columbia has offered a federally-funded tax credit of up to 

$5,000, to increase homeownership opportunities in the District.
c
  While this program predates 

the First Time Homebuyer tax credit by over a decade, it was implemented similarly to that 

program.  Additionally, Tong (2005) found this program to have a positive impact on increasing 

homeownership rates among low and middle income populations, as well as bolstering long term 

housing values for existing homeowners.  These higher prices can mean that some people who 

would otherwise have purchased a house will be priced out of the market.  In the early years of 

the program, over 70 percent of homebuyers in the District used this tax credit, and it influenced 

buyer decisions to purchase in the city instead of its surrounding Maryland and Virginia suburbs 

(Dearborn and Richardson, 2000). 

 More specifically, tax incentives that have the effect of keeping housing prices high often 

keep young adults from purchasing homes (Bourassa and Yin, 2008).  Eliminating the mortgage 

interest deduction and other tax incentives would increase the number of young adults who are 

able to purchase homes.  Many of those on the margins currently choose renting over 

homeownership due to the increase in prices caused by tax incentives.  Adjusting policies to 

                                                 
c
 The IRS explicitly prevents buyers from claiming both the $8,000 ARRA First Time Homebuyer Tax Credit and 

the $5,000 D.C. First Time Homebuyer tax credit. 
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favor savings accounts for down payments funded with pre-tax income could increase the 

homeownership rate of young adults (Englehart, 1997).  

 Several studies have identified a limited role for real estate tax incentives in encouraging 

homeownership among low and moderate income households.  Duca and Murphy (2011) found 

that tax incentives (including the First Time Homebuyer tax credit) increase the price to rent 

ratio.
d
  However, the mortgage interest deduction is only beneficial to high income individuals, 

and has no impact on low-income households’ decisions to purchase a house (Hilber and Turner, 

2010).  Half of homeowners cannot deduct their mortgage interest because it does not exceed the 

standard deduction, meaning this tax credit is reserved for the wealthiest homeowners 

(Hardaway, 2009).  

 Furthermore, tax incentives, even when they can be claimed by low and moderate income 

households, are modest, as the marginal tax rates they pay are less than those of wealthy 

households (Carasso et al, 2005). In essence, the curve representing federal assistance (in the 

form of subsidies as well as tax deductions) is U-shaped with respect to household income, with 

many moderate-income families both unable to claim housing subsidies and either unable to 

purchase a house to get the tax incentives, or unable to purchase a large enough home to qualify 

for tax incentives.  Additional research proposes extending tax incentives (including the First 

Time Homebuyer tax credit) to households which experienced a foreclosure during the housing 

crisis, to further stimulate the housing market (Miner, 2010). 

 Some research suggests tax incentives for homeowners were a major contributor to the 

housing bubble.  These programs incentivized wealthy Americans to build larger, more 

                                                 
d
 The price to rent ratio is a measure of the relative cost of renting versus buying a similar property.  Higher values 

indicate that renting is relatively more affordable than buying in a given market. 



 

7 

 

expensive houses.  Capital gains exclusions on profits from real estate sales also benefit the 

wealthy and encouraged the development of larger, less affordable houses (Hardaway, 2009), 

and led to the oversupply of houses in the U.S. real estate market. However, other researchers 

have suggested loosened mortgage standards, not tax incentives, were the primary cause of the 

housing bubble (Duca et al, 2011).   

 Dyan and Gayer (2010) suggest consolidating low income programs in Fannie Mae and 

Freddie Mac into existing government organizations (e.g., the U.S. Department of Housing and 

Urban Development), given the limited effectiveness Fannie Mae and Freddie Mac have had in 

the past at increasing low income and minority homeownership rates.  

 In addition to income disparities, tax incentives for real estate also contribute to a 

homeownership gap between white people and minorities, since minorities have lower household 

incomes on average than white people. Haurin and Rosenthal (2007) argue that more 

comprehensive programs that focus on the socioeconomic drivers of a household’s decision (e.g. 

increased job opportunities and job security in urban areas) are needed to supplement tax 

programs designed to encourage minority homeownership.  Programs that take cultural and 

social aspects of minority groups have also been successful in preparing minority groups for 

homeownership (Listokin and Listokin, 2001).   Replacing the current mortgage interest tax 

deduction with a capped, refundable tax credit could also increase minority and low-income 

access to homeownership (Toder et al, 2010). 

 It is not only the United States government that uses tax programs to influence the real 

estate market – many developed countries use similar programs.  In Italy, after the formula used 

to calculate deductible interest expenses was changed, generally reducing the amount 
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homeowners were able to deduct, there was no significant change in the demand for mortgages 

(Jappelli and Pistaferri, 2007).   

Homeownership as a Government Policy Goal 

 Government policies that promote homeownership are founded on the assumption that, 

all else equal, owning a house is better (for the community and the individual) than renting one. 

The Department of Housing and Urban Development (HUD) argues that “The state of the 

housing market plays a big role in shaping our well-being as individuals, the stability of our 

neighborhoods, and the strength of our national economy (HUD, 2010).”   The belief is that 

homeownership makes citizens more invested in the success and health of their community, and 

builds long-term individual financial prosperity. However, there is a significant body of research 

that questions the validity of this assumption, and therefore questions all government policies 

that view increased homeownership as a policy goal. 

 Dickerson (2009) argues that people in the United States have “an irrational obsession 

with attaining the status of homeowner,” in large part because of the many government programs 

that encourage homeownership.
e 
 Rather than lead to greater financial security, this obsession has 

caused many people to sign onto risky loan products they don’t understand or cannot afford, 

thereby undermining their financial security.  Similarly, other studies (Stern et al, 2009; 

DiPasquale and Glaeser, 1999) have found the social benefits of homeownership – increased 

civic participation, lower crime rates – to be more modest than popular opinion would suggest.  

The effect is reduced even further when controlling for the length of residence among renters, as 

long term renters may provide the same community benefits as homeowners.    

                                                 
e
 This leads to an interesting “chicken/egg” argument over the nature of our views on homeownership.  Did the 

government respond to or create the demand for homeowner status in the United States? 
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 Boehm (1981) showed that homeownership leads to a decrease in economic mobility, 

given the transaction costs associated with buying and selling a house.  While neighborhood 

stability can be a positive for the community, restricting the free flow of (human) capital to its 

most productive use can retard economic growth.  Government policies that encourage 

homeownership, then, may be slowing our current economic recovery by keeping people from 

moving to areas where they can find better jobs. 

 Furthermore, this bias toward homeownership can have other unintended consequences 

elsewhere in the real estate market and economy. Tax incentives for homeowners have weakened 

rental markets and encouraged urban sprawl as homeowners move out to the suburbs (Glaeser, 

2011). 

Review of Other Recovery Act Programs  

 The First Time Homebuyer tax credit was only one of many economic policy tools in 

ARRA aimed at consumers.  Another program, the Car Allowance Rebate System (CARS), 

informally known as “Cash for Clunkers” was designed to jump-start the failing automobile 

market in the United States during the recession, as well as promote fuel efficient and hybrid 

cars.  CARS provided cash incentives to buyers who traded in their existing automobile for a 

more fuel efficient new car.  Several studies have examined the overall impact of the CARS 

program on the United States auto market.   

 Mian and Sufi (2009) found that while CARS increased the number of automobile 

transactions in the first months of the program, most of those purchases were “borrowed against” 

future purchases that would have likely happened in the near future.  They found no long term 

impact on the market from the CARS program.  Similarly, Miravete and Morale (2009) compare 
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CARS to similar programs in several European countries and predict that while the program will 

have short-term effects on the market, it will not change consumer preferences.  In effect, the 

program’s long term impact on the market will be minimal. 

Real Estate Prices and Property Characteristics 

 There is also significant research on the efficacy of using property and neighborhood 

characteristics to explain property values and sales prices.  It may seem self-evident that bigger 

properties (e.g. more bedrooms, more bathrooms, larger lot size) sell for more than smaller 

properties.  Quantifying the impact of those characteristics, Song (1994) found many property 

characteristics (including the age of the property, the number of bathrooms, whether a property 

has a basement) and neighborhood characteristics (distance from downtown amenities, quality of 

schools) have a significant impact on sales prices.  A later study (Song, 1998) was consistent 

with the original findings, and was updated to include other property characteristics (e.g. 

presence of a deck) and neighborhood characteristics (e.g. proximity to parks).    

 Pivo and Fisher (2010) found that walkable neighborhood amenities (e.g., transit, 

shopping, and parks) increased commercial property values.  Cortright (2009) comes to the same 

conclusion with residential properties. 

Overall Research Question 

 While the body of research on the impact of tax incentives on the real estate market 

specifically and government intervention generally is quite substantial, my research contributes a 

new analysis of the First Time Homebuyer tax credit and its effects on stabilizing the market. 

The Washington, D.C. real estate market, while stronger than the overall U.S. real estate market, 

has considerable socioeconomic diversity, and can be a useful indicator for the rest of the 
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country. To date, there have been no published studies evaluating the success of this program in 

either increasing real estate prices, or stimulating additional sales. By identifying the impact this 

tax credit had on the market, policymakers can learn from this program to build more effective 

ways to promote a strong housing market and by implication a strong overall economy. 
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THEORETICAL MODEL 

 

 In this analysis I use three different models to examine the impact of the First Time 

Homebuyer tax credit, to understand the tax credit’s success at increasing both the sales price of 

individual transactions, and the overall size of the local real estate market, measured as the 

overall monthly volume of transactions, and the total dollar value of each month’s transactions.  

Sales price is the dependent variable in the first model, to determine the effect of the tax credit 

on sales prices.  The independent variables of interest are dummy variables for sales during, and 

after, the First Time Homebuyer eligibility period.  The model also includes variables to control 

for property characteristics, as well as socioeconomic controls.  Essentially, this model can be 

represented as: 

(1) Sales Price = f(Property Controls; Neighborhood Controls; FTHB Dummies; e) 

 

 The independent variables in this model fall in three basic categories: 

 Property Controls (first model only):  Number of bedrooms, number of bathrooms, 

distance to nearest subway station, whether or not the sale was a short sale and/or a 

foreclosure, the age of the property, whether or not the property was in a condominium 

building; 

 Neighborhood Controls: Washington, D.C. Ward, Income and Ethnicity (by Census 

tract); 

 First Time Homebuyer Dummy Variables: Dummy variables for (1) sales during the 

tax credit eligibility period, and (2) sales after the tax credit eligibility period. 

 The second model uses a macroeconomic view of the real estate market from September 

2008 to September 2011 to determine the effect of the credit on the number of real estate 
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transactions.  This model uses total monthly sales volume as its dependent variable, as well as 

neighborhood and economic controls.  Again, a set of dummy variables accounting for months 

before, during and after the First Time Homebuyer eligibility period are the independent 

variables of interest.  This second analysis uses the following model: 

(2) Sales Volume = f(Weather Controls; Economic Controls; FTHB Dummies; e) 

 The final model in my analysis estimates the effect of the tax credit on the total dollar 

value of the Washington, D.C. real estate market, measured as the sum of all transactions, by 

month.  Similar to the second model, this model uses monthly data from September 2009 

through September 2011, with the monthly sales total as the dependent variable, and dummy 

variables for months during and after the First Time Homebuyer eligibility period.  This analysis 

uses the following model: 

(3) Total Cost = f(Weather Controls; Economic Controls; FTHB Dummies; e) 

The second and third models use independent variables in the following categories: 

 Weather Controls – Total Precipitation 

 Economic Controls: Local unemployment, Dow Jones Industrial Average 

 First Time Homebuyer Dummy Variables: Dummy variables for (1) months during the 

tax credit eligibility period, and (2) months after the tax credit eligibility period. 

 

 In all three models, by controlling for the variation in sales price and volume caused by 

geographic, economic, and (for the first model) property-specific variation, I am be able to 

isolate the true effect of the First Time Homebuyer tax credit on the Washington, D.C. real estate 

market.   
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EMPIRICAL MODEL 

 

 As discussed above, this analysis includes three regressions to fully measure the effect of 

the First Time Homebuyer tax credit on the Washington, D.C. real estate market.  The first 

regression model, which examines the impact of the credit on sales prices, can be expressed as 

follows: 

( )                                                      

                                             
           

 

                                                         
 

              

First, this model uses Price as the dependent variable.  This is the sales price for each 

residential real estate transaction in Washington, D.C. from September 2008 through September 

2011.  Therefore, this regression estimates the market before the tax period, and the impact of the 

First Time Homebuyer tax credit on each individual transaction during and after the tax credit 

eligibility period.  

The variables of interest in this model are FTHB1 and FTHB2.  FTHB1 is a dummy 

variable that indicates a transaction that occurred during the tax credit eligibility period. FTHB2 

is a dummy variable that indicates a transaction that occurred after the eligibility period.  This 

allows the model to differentiate between transactions before, during, and after the tax credit to 

estimate the short term and longer term impacts of the credit on the Washington, D.C. real estate 

market.   

In this model, Bed, Bath, Condo, Foreclosure, ShortSale, and MetroDistance are 

property-level controls that are used to control for variation based on the number of bedrooms 
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and bathrooms, as well as dummy variables to capture properties that were either foreclosures or 

short sales.  In general, larger houses (e.g., more bedrooms and bathrooms) tend to sell for more 

money, so controlling for this effect on price is essential.  Additionally, properties that are 

foreclosures or short sales tend to sell for much less than similar properties that are not 

foreclosures or short sales, so the model must take this into account as well.  Finally, within any 

given neighborhood proximity to the subway is desirable, but many of the most expensive 

neighborhoods in Washington, D.C. are far from public transit. The “MetroDist” variable will 

capture both of these effects.  

Next, Income, Black, and Ward are used as neighborhood level controls. Income and 

Black come from the 2009 American Community Survey.  These variables – the average 

household income and the percent of the population that identifies as black – are based on the 

property’s Census tract.  There is likely a connection between income and race and property 

values, so the model must control for these factors. Ward is a set of dummy variables to account 

for each of the Wards in Washington, D.C.  The District of Columbia is divided into eight 

Wards, or local political regions.  Each Ward has unique socioeconomic characteristics.  Table 1 

summarizes some of these characteristics for each of the 8 Wards in Washington, D.C.
 f
 

 

% Black Income 

Ward 1 33.90% $98,485 

Ward 2 13.01% $190,692 

Ward 3 5.16% $257,386 

Ward 4 61.06% $116,668 

Ward 5 78.13% $78,559 

Ward 6 42.77% $120,526 

Ward 7 96.56% $54,677 

Ward 8 95.08% $44,076 
Table 1: 2009 Demographic information by Washington, D.C. Ward 

                                                 
f
 2009 Demographic Data.  Accessed 20 March 2012.www.planning.dc.gov. 

http://www.planning.dc.gov/


 

16 

 

Ward is useful in this model because it allows for a more detailed analysis of different 

political and socioeconomic subdivisions of the city, as well as more tailored recommendations 

for each Ward. 

The second model measures the impact of the tax credit on overall sales volume, and can 

be expressed as follows: 

( )                                                 

                   

 This model uses Volume, the total number of real estate transactions each month, as its 

dependent variable.  I use local (unemployment) and national (Dow Jones closing price) 

economic controls measured as monthly averages, and similar dummy variables (FTHB1, 

FTHB2) to indicate months during and after the First Time Homebuyer tax credit eligibility 

period.  I also use a measure (Precipitation) to account for the effect of weather conditions, as 

adverse conditions may keep potential buyers from touring homes.  

The third model measures the impact of the tax credit on the overall dollar value of all 

real estate transactions in the city, and can be expressed as follows: 

( )           

                                          

                   

 This dependent variable in this model, Total Cost, is the total value of real estate 

transactions each month.  Similar to the second model, it uses Unemployment and DJIA (Dow 

Jones closing price) as economic controls, as well as dummy variables (FTHB1, FTHB2) to 

indicate months during and after the First Time Homebuyer tax credit eligibility period.  It also 
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uses the same weather variable as above (Precipitation) to account for the effect of adverse 

weather conditions.  
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DATA 

 

 The data used for the study were collected from multiple publicly available sources, and 

as mentioned above, include property-specific, neighborhood-specific, and economic variables.  

The data capture all residential real estate transactions in Washington, D.C. from September 

2008 through September 2011.  

 I downloaded property-specific data (including sales price, sales date, bedrooms, 

bathrooms, whether the property was a foreclosure or short sale, and whether the property was a 

condominium or single family home) from the Multiple Listing Service, the system of record 

used by realtors to list properties for sale, through a local realtor’s website.
g
  Figure 2 below 

documents the distribution of sales prices in this dataset.  The majority of the sales prices are 

clustered around the $200,000 to $400,000 price range.  

 

 

 

 

 

 

 

 

 

 
Figure 2: Distribution of Washington, D.C. home sales prices, Sept. 2008 – Sept. 2011 

 

 I derived the distance to the nearest subway station from each property using ArcGIS 

software and station location data collected from the Washington Metro Area Transit Authority.  

                                                 
g
 FranklyMLS. Accessed October 17, 2011. http://www.franklymls.com.  
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 Neighborhood-specific variables include dummy variables for each property’s D.C. 

Ward, as well as income and demographic information.  I downloaded Ward information 

downloaded from the Washington, D.C. government’s Master Address Repository, and income 

and race data from the 2009 American Community Survey.  

 Dow Jones Industrial Average (DJIA) monthly averages are used in the volume and total 

price regressions to control for the overall economy.  I downloaded DJIA data from Yahoo! 

Finance, a publicly available financial news and research website.
h
  I retrieved unemployment 

rates from the Bureau of Labor Statistics, for use as a control for the local economy.  Monthly 

precipitation totals were also used to control for the weather with which homebuyers had to 

contend while shopping for houses, and are taken from the National Oceanic and Atmospheric 

Administration. 

Finally, I derived the First Time Homebuyer tax credit dummy variables using the date of 

sale for each property, based on official ARRA First Time Homebuyer Tax Credit eligibility 

information from the Internal Revenue Service.   

Tables 2 and 3 provide descriptive statistics for each variable used in the regressions. 

Tables 4 and 5 define each variable used in each model in additional detail, and provide 

additional information on the expected sign of each variable. 

  

 

 

 

                                                 
h
 Yahoo! Finance. Accessed October 17, 2011. http://finance.yahoo.com/q/bc?s=%5EDJI. 
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Table 2: Descriptive Statistics, Regression 1 

Variable Obs Mean* Std. Dev. Min Max 

SalePrice 19006 498732 494753 7500 2.20E+07 

FTHB1  19006 11310* n/a n/a n/a 

FTHB2  19006 5997* n/a n/a n/a 

Beds 19006 2.563506 1.358242 0 14 

Baths 19006 1.826739 1.187332 0   9 

DOM 19006 77.339 108.5688 0 1429 

Condo 19006 10883* n/a n/a n/a 

Foreclosure 19006 1893* n/a n/a n/a 

ShortSale 19006 834* n/a n/a n/a 

Income 19006 75689.26 35807.08 13594 209931 

Income
2
 19006 7.01E+09 6.87E+09 1.85E+08 4.41E+10 

Income
3
 19006 7.66E+14 1.24E+15 2.51E+12 9.25E+15 

New 19006 1308* n/a n/a n/a 

Old 19006 4257* n/a n/a n/a 

Black 19006 0.4351163 0.3430973 0 1 

MetroDist 19006 947.344 695.4489 24.3 3893.52 

MetroDist
2
 19006 1381085 2068709 590.49 1.52E+07 

Ward1 19006 2992* n/a n/a n/a 

Ward2 19006 3504* n/a n/a n/a 

Ward3 19006 2804* n/a n/a n/a 

Ward4 19006 2316* n/a n/a n/a 

Ward5 19006 1977* n/a n/a n/a 

Ward6 19006 3360* n/a n/a n/a 

Ward7 19006 1371* n/a n/a n/a 

Ward8 19006 682* n/a n/a n/a 

*For dummy variables, the mean is listed as the number of observations that = 1. 
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Table 3: Descriptive Statistics, Regressions 2 and 3 

Variable Obs Mean* Std. Dev. Min Max 

TotalVolume 37 513.7027 107.3491 319 749 

TotalPrice 37 2.56E+08 61200000 1.43E+08 3.98E+08 

FTHB1 37 21* n/a n/a n/a 

FTHB2 37 12* n/a n/a n/a 

DJIClose 37 10282.89 1478.04 7062.93 12810.54 

Unemployment 37 9.60 0.94 7.10 11.20 

TotalPrecip 37 6.02 7.29 0.45 34.82 

*For dummy variables, the mean is listed as the number of observations that = 1. 

Table 4: Definition and Expected Signs, Regression 1 

Variable Definition 
Expected 

Sign 
Justification 

FTHB1 

A binary variable designating sales 

transactions during the eligibility 

period for the First Time Homebuyer 

Tax Credit 

+ The tax credit was designed to 

stimulate the market.  At least part 

of the tax credit will likely be 

transferred to sellers in the form of 

higher prices. FTHB2 

A binary variable designating sales 

transactions after the eligibility 

period for the First Time Homebuyer 

Tax Credit 

+ 

Beds 
The number of bedrooms in a given 

property 
+ 

More bedrooms generally indicates 

a larger house 

Baths 
The number of bathrooms in a given 

property 
+ 

More bathrooms generally 

indicates a larger house 

Condo 
A binary variable designating 

properties that are condominium units 
+ 

Condo buildings typically provide 

additional amenities and services 

which cause the price to increase 

relative to a single family house 

DOM 
The number of days a property was on 

the market 
+ 

Higher DOM may represent sellers 

less willing to negotiate on price.  

Larger, more expensive homes also 

have a smaller pool of qualified 

buyers, likely increasing DOM. 

Foreclosure 
A binary variable designating sales 

transactions that were foreclosures 
- 

Foreclosed properties are typically 

lower quality and owned by banks 

looking to make quick transactions 

ShortSale 
A binary variable designating sales 

transactions that were short sales 
- 

Short sales are also typically lower 

quality than traditional sales, with 

owners looking to move the 

property quickly 
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Variable Definition 
Expected 

Sign 
Justification 

Income 
The average household income for 

each property's census tract 
+ 

Properties in relatively wealthier 

neighborhoods should sell for 

more.  Furthermore, there are 

many programs in Washington, 

D.C. aimed at increasing 

homeownership among low 

income individuals. 

Income
2
 Income squared - 

Income
3
 Income cubed + 

New 
A binary variable designating 

properties less than 5 years old 
+ 

New properties are more desirable 

and contain newer features and 

amenities 

Old 
A binary variable designating 

properties over 99 years old 
+ 

Old houses provide desirable 

historical features.  Additionally, 

many of the wealthiest 

neighborhoods contain very old 

homes.  

Black 

The percent of the population in each 

property's census tract that is African 

American 

- 

Areas with higher concentrations 

of African Americans tend to have 

lower incomes. 

MetroDist 
The distance (in meters) to the nearest 

metro station for each property 
+ 

Many of the wealthiest 

neighborhoods in Washington, 

D.C. are not close to a metro 

station.  However, there are likely 

diminishing returns to this effect. 
MetroDist

2
 MetroDist squared - 

Ward1 
A binary variable designating 

properties in Ward 1 
n/a 

Dropped to avoid the “dummy 

variable trap.” 

Ward2 
A binary variable designating 

properties in Ward 2 
+ 

Relative to Ward 1, Ward 2 has a 

higher average income 

Ward3 
A binary variable designating 

properties in Ward 3 
+ 

Relative to Ward 1, Ward 3 has a 

higher average income 

Ward4 
A binary variable designating 

properties in Ward 4 
- 

Relative to Ward 1, Ward 4 has a 

lower average income 

Ward5 
A binary variable designating 

properties in Ward 5 
- 

Relative to Ward 1, Ward 5 has a 

lower average income 

Ward6 
A binary variable designating 

properties in Ward 6 
+ 

Relative to Ward 1, Ward 6 has a 

higher average income 

Ward7 
A binary variable designating 

properties in Ward 7 
- 

Relative to Ward 1, Ward 7 has a 

lower average income 

Ward8 
A binary variable designating 

properties in Ward 8 
- 

Relative to Ward 1, Ward 8 has a 

lower average income 
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Table 5: Definition and Expected Signs, Regressions 2 and 3 

Variable Definition 
Expected 

Sign* 
Justification 

Unemploy 
Monthly unemployment totals in 

Washington, D.C. 
- 

As an indicator of the city’s 

economy, higher unemployment 

should have a negative effect on 

the real estate market 

DJIClose 
The monthly average Dow Jones 

closing price 
- 

As an indicator of the national 

economy, lower Dow Jones prices 

may result in a lack of confidence 

in the market.  It can also impact 

potential buyers’ wealth. 

TotalPrecip 
Total monthly precipitation (snow and 

rain), in inches 
- 

More precipitation means fewer 

days of good weather for buyers to 

tour houses.  It also controls for 

snowy winter months, when less 

sellers are less likely to put houses 

on the market. 
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Limitations of the Data 

Other property-level controls that may have an impact but are not included in this 

regression include total property size and number of parking spaces.  These items are not 

consistently reported in the MLS, and are therefore not included in this analysis.  Furthermore, 

the quality of finishes within a given property (e.g. countertops, appliances, and flooring) likely 

plays a role in determining price.  However, the subjective nature of these characteristics makes 

it difficult to reliably quantify their impact, so they are not included in this model. 

An understanding of the local and national economy and mortgage loan market may also 

improve the model.  However, data on the timing of actual purchase decisions (versus the closing 

date of a transaction, which can takes weeks, or even months, to complete) is not available.  

Estimating the effect of mortgage rates on the overall economy becomes harder when there is no 

way to know when homeowners began their individual searches to identify the economic 

conditions in which they were searching for a home. 

Finally, knowing which specific transactions used the First Time Homebuyer Tax Credit 

would make the variables of interest more precise.  As data on specific properties that claimed 

the tax credit can only be obtained through an analysis of individual tax returns, FTHB1 instead 

captures the sale date with respect to the eligibility period of the tax credit.  This may result in a 

loss in specificity as the variable includes more transactions than actually received the tax credit.  

For a variety of reasons, including income restrictions, not meeting the definition of a “first 

time” homebuyer as set out in the law, or simply not knowing about the credit, not every 
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transaction during the eligibility period used the tax credit.
i
  Still, I believe it is still a strong 

indicator of the impact of the program on the overall market. 

 

 

 

 

 

 

 

 

  

                                                 
i
 Given the amount of marketing and publicity for the credit, especially by the National Association of Realtors, it is 

unlikely that “lack of awareness” is a major contributor to homeowners not claiming the tax credit. 
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INDIVIDUAL HOME PRICE ANALYSIS 

 

To quantify the effect of the First Time Homebuyer tax credit, my first regression 

analyzes the Washington, D.C. real estate market at a micro level. This first regression uses 

Ordinary Least Squares to isolate the impact the tax credit had on individual home sales prices 

and finds there was no statistically significant impact from the First Time Homebuyer tax credit 

on the sales price of homes in Washington, D.C.   

The model uses 19,006 real estate transactions, from September 2008 through September 

2011 in Washington, D.C. The overall model has an F-Stat of 833.03, with an R-squared of 

0.5024.  This means the model itself is highly significant as a predictor of sales price, and that 

the explanatory variables in the model account for approximately half (50.24%) of the variation 

in sales prices. Table 6 on the following page provides a summary of the regression.  
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Table 6: Individual Home Price Regression Results 

N = 19,006 

F (23, 18982) = 833.03*** 

Prob>F = 0.000 

R-Squared = 0.5024 

Variable Coefficient Standard 

Error 

t P 

Constant 150649.90 35434.23 4.25 0.000 

FTHB1 6132.52 9568.775 0.64 0.522 

FTHB2 14267.67 10365.18 1.38 0.169 

Beds*** 136726.30 28619.83 4.78 0.000 

Baths 81093.45 48121.36 1.69 0.092 

DOM*** 144.93 44.32742 3.27 0.001 

Condo 22385.59 15625.9 1.43 0.152 

Foreclosure*** -100957.50 6068.169 -16.64 0.000 

ShortSale*** -79430.05 7652.779 -10.38 0.000 

Income*** -3.65 1.001597 -3.65 0.000 

Income
2
*** 0.0000469 1.26E-05 3.73 0.000 

Income
3
* -1.12e-10 4.48E-11 -2.51 0.012 

New*** 176650.70 17820.69 9.91 0.000 

Old* 17230.44 7481.644 2.3 0.021 

Black*** -390613.00 19573.57 -19.96 0.000 

MetroDist*** 51.22 13.05202 3.92 0.000 

MetroDist
2
*** -0.01 0.004571 -2.67 0.008 

Ward2*** 185017.70 12583.63 14.7 0.000 

Ward3 6847.83 10814.69 0.63 0.527 

Ward4*** -133428.60 9830.451 -13.57 0.000 

Ward5*** -97992.62 10748.8 -9.12 0.000 

Ward6 4351.63 5941.375 0.73 0.464 

Ward7*** -114077.70 13484.98 -8.46 0.000 

Ward8*** -129408.50 13102.97 -9.88 0.000 

 

  
* = significant at α = 0.05 

** = significant at α = 0.01 

*** = significant at α = 0.001 
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Analysis of Results 

 FTHB1 – In this regression, FTHB1, the variable indicating homes purchased during the 

tax credit eligibility period, has a coefficient of $6,133, suggesting that houses purchased 

during the tax credit eligibility period sold for $6,133 more than houses not purchased 

during this period, all else equal. Given the maximum tax credit of $8,000, based on the 

purchase price of the house, the magnitude of this coefficient is not surprising.  More 

surprising, however, is that the variable is not statistically significant (t = 0.62), meaning 

that the First Time Homebuyer tax credit did not have an impact on the sales price of 

homes purchased during its eligibility period in Washington, D.C. 

 FTHB2– While the coefficient is positive ($14,268), this variable, too, is not statistically 

significant (t = 1.38).  There was no long-term effect of the tax credit on the housing 

market, as homes purchased after the eligibility period also experienced no statistically 

significant increase in sales price.  

 Beds – As expected, the coefficient is positive and significant, suggesting that all else 

equal, each additional bedroom is associated with a $136,726 increase in sales price. 

 Baths – While the baths variable is positive ($81,093), it is not statistically significant.  

This could be because the beds variable is more efficient at capturing the effect of 

increases in overall property size and quality than baths.   

 DOM –The coefficient on days on market is positive and significant ($145), consistent 

with my original analysis.  Homes that take longer to sell tend to be more expensive, 

given the relatively limited pool of eligible buyers.  Longer days on market may also 

indicate sellers less willing to negotiate on price, or sellers who list their house at a price 
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above the market value.  Finally, large, expensive homes that take long periods of time to 

sell may also be dominating less expensive homes in this analysis.  

 Condo – The condo variable is positive but not statistically significant overall, 

suggesting there may be some additional benefit, as expected, from the services provided 

by condo buildings.  Additionally, in an urban real estate market, like much of 

Washington, D.C., buyers likely place a premium on condos, which tend to be closer to 

city amenities such as shops, restaurants, and offices.  

 Foreclosure and ShortSale – Both coefficients are significant and negative (-$100,957 

and -$79,430, respectively), affirming that all else equal, these properties sell at a lower 

price.  Foreclosures and short sales are often in worse condition and require more repairs 

than other properties. Furthermore, the sellers in these transactions are typically looking 

for a quick sale and willing to sell for less than sellers in traditional real estate 

transactions. 

 Income – While income, income squared, and income cubed are individually significant 

(and jointly significant)
j
, their signs are the reverse of what I originally expected.  The 

explanation for the relationship between income and sales price is unclear based on the 

data. 

 New and Old – As expected, the desirable characteristics of very new and very old 

properties are associated with a statistically significant increase in sales price ($176,651 

and $17,230, respectively).  Furthermore, as the city becomes more developed, land 

becomes scarcer and more expensive, leading to relatively larger new (single family) 

homes.  Very old homes in Washington, D.C. are often located in more expensive 

                                                 
j
  F(2, 18982) = 6.98*** 
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neighborhoods, and have architectural features and materials that make them more 

desirable. 

 Black – The percent of African Americans in a property’s census tract has a significant, 

negative association with sales price. This is likely due to correlation between the percent 

of the population that is African American and other variables captured here (e.g. 

Foreclosures, 0.31; Short Sales, 0.11; Income, -0.70). 

 MetroDistance – As expected, being farther from a metro station is associated with a 

higher sales price – Each additional meter from a metro station is associated with a 

$51.22 increase in sales price. Given that many of the most expensive neighborhoods in 

the city are far from metro stops, this result is not surprising.   The statistically significant 

negative coefficient on the square of metro distance (-0.01) tells us that increases in price 

from increasing metro distance slows, until a home reaches 5,122 meters from the metro.  

At this point, further distance from metro will actually begin to lower a home’s value.  

 Wards – While two of the Wards are not statistically significant (Ward 3 and 6), the 

group of Ward variables is jointly significant.
k
  The signs on the variables are consistent 

with my original analysis, showing sales in Wards with higher incomes (relative to Ward 

1) having positive coefficients, and Wards with lower incomes relative to Ward1 having 

lower prices.  

 

 

 

 

                                                 
k
  F(7, 18982) = 48.28*** 
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Ward Analyses 

A further analysis into the effects of the First Time Homebuyer tax credit in each Ward also 

suggests the program had little impact on the Washington, D.C. housing market.  Table 7 

summarizes the results of these regressions.  

Table 7: Ward-Specific Regression Results 

  Ward 1 Ward 2 Ward 3 Ward 4 Ward 5 Ward 6 Ward 7 Ward 8 

Constant 813681.40 258627.00 143444.40 480160.80 -14221.71 537072.70 75393.08 611155.20 

FTHB1 25056.95 36469.67 8580.21 -8369.69 8257.30 2620.49 -26281.53 -43647.40 

FTHB2 43354.39 58956.26 -6527.38 -658.78 13448.02 21367.22 -48683.09 -58201.80 

Beds 53991.84 326078.20 91764.22 38119.05 18279.92 61860.30 9305.81 3916.72 

Baths 104528.70 38904.20 307926.80 70498.18 54530.27 95249.43 41564.69 34686.31 

DOM -82.96 176.39 269.75 -28.84 -74.99 -91.67 -24.56 -55.32 

Condo 6380.59 26893.37 -30292.32 53210.30 31115.20 69337.98 44936.48 23712.45 

Foreclosure -139502.50 -90518.15 -134546.80 -105049.80 -83407.74 -108120.80 -77308.85 -64786.51 

ShortSale -72755.05 -70049.65 -110535.20 -71969.31 -47450.71 -70846.47 -18938.65 -13492.43 

Income -24.11 -11.81 -4.05 -6.71 10.18 -7.22 -7.39 -65.84 

Income2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Income3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

New 90414.04 247558.70 215777.20 27779.08 89316.75 177522.00 67433.70 76533.69 

Old 1343.48 -55349.59 321161.40 10471.95 49274.64 30830.80 -23757.62 -6230.45 

Black -305613.00 -820870.20 -439491.90 -393963.30 -36999.48 -448121.70 49823.81 75211.35 

MetroDist -357.91 331.54 -48.40 -14.73 -81.07 -21.37 6.84 21.57 

MetroDist2 0.31 -0.18 0.01 0.01 0.02 0.00 0.00 -0.01 

N 2992 3504 2804 2316 1977 3360 1371 682 

F Stat 251.73 198.22 302.62 443.29 208.43 387.28 109.03 64.51 

R-Squared 0.5752 0.4763 0.6347 0.7552 0.6298 0.6496 0.5630 0.6082 

 

Legend: 

  Significant at α = 0.05 

  Significant at α = 0.01 

  Significant at α = 0.001 

 

Only in Ward 1 are both First Time Homebuyer tax credit dummy variables both positive 

and significant.  However, their magnitudes suggest they are accounting for other factors beyond 

the tax credit.  It seems unlikely that an $8,000 tax credit would increase property sales by 

$25,057.   The significant and negative impacts of the credits in Wards 7 and 8 also support the 



 

32 

 

notion that the variable is capturing the effect of more than just the tax credit.  The significant 

negative results also reinforces the idea introduced earlier in this paper that real estate tax 

incentives are often regressive, as the wealthiest Wards are the ones consistently benefitting from 

this program. 

Interestingly, there is no single property level variable that is statistically significant 

across all eight D.C. Wards.   This reinforces the point that the drivers of each market are 

different, and unique to each area.   Given this, it is not surprising that a single policy 

implemented across these diverse regions was unsuccessful. 

Census Tract Analyses 

The lack of consistently significant explanatory variables in the Ward analysis above 

suggests a more focused analysis may produce better results by controlling for some of the 

variation within a given Ward. A further geographic breakdown of the data looks at six 

individual Census tracts with varying socioeconomic characteristics, in an effort to identify 

whether the tax credit helped certain demographic groups more than others.
l
  By identifying 

census tracts that have high and low income, and high and low percentages of black residents, I 

am able to identify the effect the tax credit had on these groups.   Table 8 below identifies the 

average income and percentage of black residents for four selected Census tracts: 

 

Table 8: 2009 Demographics by Census Tract, selected Tracts 

                                                 
l
 Given there are 174 Census tracts in Washington, D.C., reporting the results of this analysis on each individual 

tract would be painful for both the author and the reader.  I have instead chosen representative Census tracts, and the 

analysis remains largely the same. 

Tract Income %Black 

9.01  $    209,931  2.35% 

16  $    137,434  68.06% 

28.02  $     39,424  30.10% 

78.04  $     17,500  99.88% 

Average (all tracts)  $   75,689  43.51% 
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The first two tracts have average household incomes significantly higher than the city-

wide average.  Tract 9.01 has a low percentage of black residents, while tract 16 has a high 

percentage.  Similarly, the last two tracts have significantly lower incomes than the city-wide 

average, but one (28.02) has a lower than average percentage of black residents, while the other 

(78.04) has a higher percentage.   Table 9 below identifies the results of the regression for each 

of these four census tracts. 

Table 9: Income and Ethnicity, Selected tracts 

  Tract 9.01 Tract 16 Tract 28.02  Tract 78.04 

Constant -3117823.00 -181866.70 15692.24 26338.45 

FTHB1 269337.90 25132.80 71010.65 -153081.00 

FTHB2 359407.90 39189.09 82178.64 -174605.90 

Beds -38941.30 46408.12 67268.94 4837.06 

Baths 472786.90 86818.20 96465.16 42143.52 

DOM 517.84 108.21 -18.85 -96.26 

Foreclosure -1224857.00 -213477.90 -178006.20 -80914.30 

ShortSale (omitted) -123593.80 -132937.20 15402.37 

MetroDist 2659.24 368.58 325.49 626.86 

MetroDist
2
 -0.61 -0.08 -0.45 -0.39 

N 164 111 105 62 

F Stat 18.83 5.72 44.75 6.66 

R-Squared 0.4929 0.3183 0.6050 0.4549 

Legend: 

  Significant at α = 0.05 

  Significant at α = 0.01 

  Significant at α = 0.001 

The results from this analysis are generally consistent with the Ward analysis, with a few 

exceptions.  One noticeable difference here is that unlike the results of the Ward analysis, there 

are property characteristics that are statistically significant across all four tracts.  In all four 

tracts, more bathrooms were associated with a statistically significant increase in sales price, and 

foreclosures were associated with a statistically significant decrease, all else equal.  
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More importantly, the First Time Homebuyer tax credit dummy variables in these 

regressions are either not significant (tracts 9.01 or 16 – the high income tracts) or significant but 

have magnitudes that suggest they are capturing the effect of other missing variables (tracts 

28.02 and 78.04 – the low income tracts, similar to the Ward analysis).  The inconsistency of 

these results suggests the true effect of the tax credit in each of these four diverse geographic 

areas of Washington, D.C. was minimal. 

Condominium Building Analysis 

A final, even more targeted way of analyzing this tax credit is to look at condominium 

buildings where the tax credit was enacted after the buildings came to market.  As with the 

Census tract analysis, by targeting sales in the same neighborhood, I can control for variation 

within the Ward.  In this case, the properties are at the same address, providing an even more 

focused analysis.  Furthermore, as condominium units tend to be fairly uniform within any given 

building, these regressions will also control for some of the previously identified limitations on 

the data, such as quality of the finishes in the property.    

In this analysis, the building will have some purchasers who bought before the tax credit, 

some who bought during the tax credit, and some who bought after the tax credit.  I have 

identified the eight largest condominium complexes in Washington, D.C. that had sales before, 

during, and after the First Time Homebuyer Tax Credit.  I ran the same regression using each of 

these properties individually to identify the effect, if any, of the First Time Homebuyer Tax 

credit on prices in each condominium building.  Table 10 on the following page summarizes the 

results of each of these eight regressions. 
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Table 10: Large Condominium Building Regression Results 

  

1701 16th St 

NW 

4201 

Cathedral 

Ave NW 

2125 14th St 

NW 

4000 

Cathedral 

Ave NW 

1177 22nd St 

NW 

1391 

Pennsylvania 

Ave SE 

2939 Van 

Ness St NW 

3001 Veazey 

Terrace NW 

Constant 222606.60 64841.80 155341.40 75943.60 -65271.43 186054.70 91131.28 105767.30 

FTHB1 -9937.39 17501.31 3128.95 -65391.38 -514141.80 24037.02 -7709.42 -13440.61 

FTHB2 -16237.91 4407.11 (omitted) -91252.08 -547098.80 17714.88 -39582.22 -51251.63 

Beds 113894.50 123195.10 179887.30 9709.75 400423.80 84051.71 60800.39 184397.50 

Baths (omitted) 69990.22 90148.32 288516.10 545822.90 36326.51 124991.90 (omitted) 

DOM -109.71 -97.71 -85.68 -266.74 417.10 90.98 34.42 -24.56 

Foreclosure (omitted) -33982.75 (omitted) (omitted) (omitted) 1340.25 -57095.76 (omitted) 

ShortSale (omitted) -12853.74 (omitted) (omitted) (omitted) -19917.75 2713.48 (omitted) 

N 76 64 32 59 56 54 46 44 

F Stat 66.32 80.11 11.03 50.26 31.81 50.75 15.80 87.30 

R-Squared 0.7889 0.9092 0.6795 0.8258 0.7608 0.8853 0.7443 0.8995 

 

  Legend: 

  Significant at α = 0.05 

  Significant at α = 0.01 

  Significant at α = 0.001 

 

3
5
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These analyses use fewer variables than the overall model and the Ward-specific 

regressions because the income, race, distance to the subway, and Ward data are the same for 

each unit in the building. Since there is no variation in these variables, the model is not able to 

use them.  In some of these buildings, there was also no variation in Baths, Foreclosure, and 

ShortSale, and the results show the variables were omitted for that building, due to 

multicollinearity. As with the Ward analysis, this regression shows that no one variable is 

consistently significant across all eight condominium buildings, a further testament to the 

complexity of the real estate market.  

Also similar to the Ward analysis, these analyses have almost no instances of statistical 

significance for the variables of interest: the dummy variables representing sales during and after 

the tax credit eligibility program.  Similar to both the Ward and Census tract analyses, in 

buildings where these variables are significant, the magnitude of these variables is either 

negative (3001 Veazey Terrace NW) or several times larger than the value of the tax credit (1391 

Pennsylvania Avenue SE), suggesting the true impact of the credit is being muddled by other 

factors not in the model. 

This analysis uses units in the same building, and therefore controls for many factors not 

controlled for in the original model.  It also operates as a type of natural experiment, using these 

controls while still allowing for natural variation in tax credit eligibility.  These results also serve 

as another important piece of evidence suggesting the First Time Homebuyer Tax Credit was not 

effective policy in the Washington, D.C. real estate market.   
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AGGREGATE MARKET ANALYSIS 

 

My second set of regressions will analyze the overall Washington, D.C. real estate 

market.  This analysis will identify any impact the First Time Homebuyer tax credit had on the 

market, either by increasing the total volume of sales, or increasing the total value of those sales.  

This regression also uses Ordinary Least Squares to isolate the impact of the credit on the 

market, using city-wide monthly sales totals (either price or volume) as the dependent variable.   

These regressions are valuable tools because they will capture any overall effects the tax credit 

may have had on the real estate market.  The program could feasibly have had an overall effect 

on the market even though the results in the first regression suggest there was no effect on 

individual property transactions.  

Impact on Total Volume 

The first regression looks at the impact of the credit on the total volume of real estate 

transactions in Washington, D.C.  The data, summarized below in Table 11, show the tax credit 

did not have a statistically significant impact on increasing the number of real estate transactions, 

during the eligibility period.  Furthermore, the credit had a negative effect on the sales volume of 

subsequent months after the eligibility period.  With an F-Stat of 11.78, the model is statistically 

significant, and has an R-Squared of 0.5346, meaning the explanatory variables in the model 

explain 53% of the variation in total sales volume. 
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Table 11: Aggregate Sales Volume regression 

N = 37 

F (5, 31) = 11.78 

Prob>F = 0.000 

R-Squared = 0.5346 

Variable Coef. Std. Err. t P 

Constant -400.93 176.58 -2.27 0.03 

FTHB1 -67.42 59.94 -1.12 0.27 

FTHB2* -168.45 67.86 -2.48 0.02 

DJIClose 0.01 0.01 1.01 0.32 

Unemploy*** 96.72 23.79 4.07 0.00 

TotalPrecip*** -8.53 1.22 -6.99 0.00 

 

 

Analysis of Results 

 FTHB1 – In this regression, FTHB1, the variable indicating the months of the First Time 

Homebuyer tax credit, has a coefficient of -67.42, and is not statistically significant.  

Again, this shows the introduction of the credit did not have an immediate effect on 

increasing the number of home sales. 

 FTHB2– This variable accounts for months after the tax credit eligibility period, and has 

a coefficient of -168.45.   Like FTHB1, the coefficient is negative, which is the opposite 

of the original expected result.  Unlike FTHB1, however, this variable is statistically 

significant, meaning the months after the tax credit are associated with 168 fewer home 

sales than months during the tax credit. This negative could be because buyers 

accelerated their purchase decisions to receive the tax credit.  Rather than increasing the 

actual number of sales, the tax credit may have simply increased the speed at which the 

existing pool of homebuyers purchased houses. This is consistent with the conclusion 

reached by Main and Sufi on the CARS program – instead of generating additional sales, 

* = significant at α = 0.05 

** = significant at α = 0.01 

*** = significant at α = 0.001 
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the program only accelerated additional sales, resulting in another drop in prices and 

volume after the end of the tax credit. 

 DJIClose – The coefficient on the Dow Jones closing price variable is positive (although 

the magnitude is relatively small, 0.01).  It is not statistically significant, suggesting this 

measure of the overall national economy did not have an impact on a homebuyer’s 

decision to purchase a home. 

 Unemploy – Surprisingly, the coefficient on the unemployment variable is positive 

(96.72) and significant.  However, the ratio of the relative magnitude of these two figures 

is stark (a one percent jump in unemployment is much more significant than a one unit 

increase in total real estate transactions). This suggests that every one percentage point 

increase in monthly unemployment is associated with an additional 0.967 real estate 

transactions.  The likely explanation of the sign on this variable is that potential 

homebuyers are not impacted by unemployment, and so this measure of the local 

economy does not have an impact on them or their buying habits. 

 TotalPrecip – As expected, the variable on total precipitation is negative (-8.53) and 

significant.  Every additional inch of rain or snowfall in a given month is associated with 

8.53 fewer real estate transactions.  Heavy rain or snow may deter buyers from viewing 

multiple properties.   

Impact on Total Sales Prices 

The next regression looks at the total dollar value of monthly real estate sales to examine 

the credit’s effect on the overall size of the local real estate market in Washington, D.C.  As with 

the first model, the data here show the First Time Homebuyer tax credit did not have a 

statistically significant impact on increasing the total size of the real estate market.  The overall 



 

40 

 

regression is significant, with an F-Stat of 9.26 and an R-Squared of 0.4576, meaning the 

variables in the regression account for 45.76% of the variation in total monthly sales prices.  

Table 12 provides the output to this regression. 

Table 12: Aggregate Sales Price regression 

N = 37 

F (5, 31) = 9.26 

Prob>F = 0.000 

R-Squared = 0.4576 

Variable Coef. Std. Err. t P 

Constant            -216,000       101,000,000  -2.13 0.041 

FTHB1               -41,500         36,400,000  -1.14 0.263 

FTHB2               -68,400         41,500,000  -1.65 0.109 

DJIClose                  6.929                  7,391  0.94 0.356 

Unemploy**                49,600          14,500,000  3.43 0.002 

TotalPrecip*** -4,812             792,727  -6.07 0.000 

(Results shown in thousands) 

 

 

Analysis of Results 

 FTHB1 – In this regression, FTHB1, the variable indicating the months of the First Time 

Homebuyer tax credit, has a coefficient of -41,500 and is not statistically significant.  

Again, this shows the introduction of the credit did not have an immediate effect on 

increasing the total value of home sales in the Washington, D.C. real estate market. 

 FTHB2– The coefficient on the variable capturing months after the tax credit eligibility is 

also not statistically significant, suggesting the credit did not have any longer term effects 

on the total value of sales prices in the district.  

 DJIClose – The coefficient on the Dow Jones closing price variable is positive, and is 

also not statistically significant. 

* = significant at α = 0.05 

** = significant at α = 0.01 

*** = significant at α = 0.001 
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 Unemploy – As with the model examining the number of real estate transactions, the 

coefficient on unemployment is positive and significant, showing a $49.6 million 

increase in total real estate transactions for every one point increase in unemployment.  

Again, the likely explanation is unemployment does not capture the true effect changing 

local economic conditions have on real estate purchase decisions. 

 TotalPrecip – Again, the variable on total precipitation is negative and significant.  

Every additional inch of rain or snowfall in a given month is associated with a $4.8 

million decrease in total real estate transactions, confirming that unfavorable weather 

conditions can impact a buyer’s decision to view properties in anticipation of a purchase. 
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POLICY RECOMMENDATIONS 

 

 I set out to examine the effectiveness of the First Time Homebuyer tax credit through 

OLS regressions using data from the Washington, D.C. real estate market. The results of these 

regressions have consistently shown the First Time Homebuyer tax credit did not achieve the 

goals set by policymakers in the Washington, D.C. real estate market. Controlling for property-

level, neighborhood-level, and economic variables, this tax credit had no statistically significant 

impact on increasing the sales price of individual properties, or increasing the number, or total 

value, of transactions in the local real estate market in the months during and after the program.  

Even in condominium buildings where the tax credit was available for only some of the 

otherwise identical units, based on when the units in the building came to market – as close to a 

natural experiment as possible in this situation – the tax credit has no relevant, statistically 

significant effect on sales prices of individual properties. 

When viewed along with the general skepticism of most academic research on the 

effectiveness of government interventions in the housing market, these results are not entirely 

surprising. Taken together, these analyses and previous research strongly suggest the 

government’s intervention in the housing market is not effective, or may actually be harmful. 

Given the ineffectiveness of the First Time Homebuyer tax credit in stimulating the local real 

estate market in Washington, D.C., there are several lessons learned for policymakers looking to 

improve the economy through housing policy. 

It is useful to reiterate here that while there may be some systemic differences between 

Washington, D.C. as a whole and other urban cities, the conclusions and recommendations 

identified in this paper can apply to the country as a whole.   While the presence of the federal 

government in the Washington, D.C. area, and the jobs that come with it, may have partially 
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insulated the real estate market from the troubles of the last five years, Washington, D.C. still has 

considerable socioeconomic diversity. Different neighborhoods have populations that represent a 

variety of race and income groups. The Ward based analysis of the First Time Homebuyer Tax 

credit has shown, that across all DC Wards, the tax credit had no impact on the market.  The 

selected Census tracts and condominium buildings analyzed reinforce this point.  The 

consistency with which the credit has had no meaningful impact on a local level at a minimum 

suggests a limited impact nationwide.   

 Should further analysis find that other government housing policies are similarly 

ineffective, the government should cease its homeownership promotion interventions in this 

market.  This prescription may seem drastic – it is meant to be.  The U.S. government spends 

extravagant amounts of money on the housing market.  In 2010, the federal government lost over 

$104 billion in tax revenues on the mortgage interest deduction alone (Toder et al, 2010).  When 

other federal government subsidies, insurance policies and interventions are factored in, that 

number increases even more.   

Without large tax deductions, many housing prices would decrease.  Without insurance 

from the Federal Housing Administration, Veterans Administration, or the Department of 

Agriculture, many lenders will become more restrictive in qualifying individuals for loans, 

allowing only the most qualified and financially able to purchase houses.  Without protracted 

appeals, foreclosed properties would sell more quickly, rather than sitting (often vacant and 

decrepit) on the market for extended periods of time.  All of these seemingly harsh policies 

would have a similar effect on the market – they would further lower prices.   
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This may not at first glance appear to be a policy that promotes homeownership. 

However, by halting its actions that were keeping prices artificially high, ceasing to insure loans 

for potential homeowners who are more likely to be foreclosed upon, and allowing homes that 

are foreclosed upon to quickly be repurchased at a market clearing price, the government is in 

fact creating expanding homeownership opportunities for qualified homeowners, many of whom 

may have been previously priced out of the market by government interventions.
m

  On paper this 

is a policy recommendation that could be supported by liberals and conservatives alike.  For 

liberals, it eliminates many tax benefits that disproportionately favor the wealthy.  For 

conservatives, it reduces government intervention in the free market, and allows the market to set 

the price for housing. 

 All that being said, the government is very unlikely to scrap decades of policy and tax 

incentives promoting homeownership.  In reality, the mortgage interest deduction is the rare tax 

policy on which politicians across the political spectrum can agree.  The public reaction to any 

politician who proposes the repeal of such a popular policy would be brutal.  Powerful lobbying 

interests (realtors and homebuilders especially) will rally against any major structural changes to 

government homeownership policy. Furthermore the idea of homeownership has become so 

deeply engrained in the “American dream” that large-scale changes would be seen as a 

government abdication of that dream.  Given these political constraints, there are still many 

things policymakers can do for both the First Time Homebuyer tax credit specifically (in a future 

crisis) and homeownership policy more generally to make them more effective. 

                                                 
m
 This policy would not extend to government oversight of the housing market, such as the work being done by the 

Consumer Financial Protection Bureau.   
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Reevaluate Current Homeownership Policies – As a first step towards a more 

reasonable homeownership policy the federal government should actively reevaluate and 

reconfirm its desires to promote homeownership through tax and other policy incentives.  This 

should include a review of the intended and unintended effects of previous and current policies 

on the housing market to ensure that homeownership policies, taken together, are 

complimentary.  Competing policy goals can result in a muddled, fragmented suite of 

government policies. For example, government-backed loan modification on foreclosures may 

benefit those already in homes.  However, the lower prices that result from increased 

foreclosures and short sales will likely encourage first time homebuyers, but may harm current 

homeowners.  Similarly, Tong’s (2005) research on the “original” D.C. First Time Homebuyer 

Tax Credit showed that the credit kept housing prices higher and also likely out of reach for 

many buyers.  While this tax credit also has kept prices higher in Washington, D.C., any 

improvement to the D.C. market was likely at the expense of these potential homeowners. As 

Bourassa and Yin (2008) found, this may be particularly true for young homebuyers.  Lower 

prices, therefore, may not be a bad thing, as they increase the pool of available purchasers to 

clear the market.   

The inherent conflict of this reality – that a policy that protects existing homeowners 

actually may make it more difficult for otherwise able and willing buyers to become 

homeowners – will be difficult to reconcile.  At a minimum, policymakers should openly 

acknowledge these tradeoffs when developing policies, instead of falling back on policies that 

favor current homeowners but don’t actually promote homeownership. 

Consider regional program variations – While the First Time Homebuyer tax credit 

may not have had an impact on the Washington, D.C. market, it is possible (although unlikely) 
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that the results may be different in other cities, especially in markets where an $8,000 credit is a 

larger portion of average sale prices.  Where possible, policymakers should use regional 

differences to target policies to areas that need them most, rather than issuing blanket, 

nationwide policies.  The political issues involved with this may make this option difficult to 

implement at a federal level, but could be alleviated through the use of grant funding to state or 

local governments instead of a direct federal government involvement.   

In the Washington, D.C. market as well there are stark regional variations between 

Wards, and the impact of the First Time Homebuyer tax credit varied by Ward.  While it would 

likely be unwise for the federal government to attempt a hyper-local strategy at the Ward level 

(or its equivalent, outside of Washington, D.C.), the government can create policies that are 

tiered based on other variables, such as income.
n
  If the government wished to reintroduce a 

modified version of the First Time Homebuyer tax credit, it could use income as a guide for the 

size of the credit.  Providing low-income (but otherwise qualified) potential homeowners with a 

credit to encourage them to buy a house will likely provide more benefits than essentially 

subsidizing real estate transactions for the wealthy that would have likely happened without the 

credit. 

Take a Holistic Approach to Homeownership – Similarly, policymakers should 

consider a wider range of incentives for promoting homeownership.  By viewing homeownership 

as one piece in a complex local economic equation, policymakers can begin to understand other 

drivers of homeownership, and how it fits into the overall local economy.  For example, 

neighborhoods with no job growth or stability will likely find little use for mortgage interest tax 

                                                 
n
 The First Time Homebuyer tax credit was tiered only for households with income levels between $125,000 and 

$145,000 (or $225,000 and $245,000 for joint filers), at which point the credit was completely phased out. 
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deductions.  Communities, like individuals in them, have a hierarchy of needs. Policymakers 

should identify and fulfill the more basic human needs to enable individuals in the community to 

become homeowners, and to make the community more attractive to other potential 

homeowners.  By understanding the direct and indirect influencers on homeownership, 

policymakers can begin to identify programs to increase the pool of qualified potential 

homeowners. 

 Furthermore, the government should consider a variety of economic and tax policies for 

promoting homeownership.  As one example, previous research has shown that younger 

homebuyers will benefit from pre-tax real estate savings accounts, as saving for a down payment 

is the main deterrent to homeownership (Englehart, 1997).  The current mortgage interest 

deduction disproportionally favors wealthy, existing homeowners (Hilber and Turner, 2010).    

By identifying tax policies that will develop the next generation into responsible homeowners, 

the government can ensure a sustainable population of potential homeowners, especially as 

houses purchased by retiring baby boomers and their estates begin to hit the market in the 

coming years.  
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CONCLUSION 

 

The federal government has built decades of policy on the assumption that promoting 

homeownership is a worthy (and achievable) goal.  This paper does not specifically refute these 

claims, but it does demonstrate that at least one federal tax policy aimed at influencing 

homeownership did not work as intended.  The First Time Homebuyer tax credit was a reaction 

to a depressed real estate market (and overall economy).  While the intentions of the program 

were good, the program likely did not have an impact on improving the local real estate market 

in Washington, D.C. My analyses suggest policymakers should continuously re-evaluate the 

government’s housing policies and homeownership strategy to ensure responsible stewardship of 

taxpayer resources.  
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