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Abstract: Here we investigate and summarize our research on three property tax issues.  First, what is the impact of property taxes on home values, given that prior literature is inconsistent on this effect. Second, do higher property tax rates constrain appreciation? Third, how do relatively lower property tax rates tied to the household and tenure, impact home supply and prices?  


Introduction 
In a classic article by Charles Tiebout (1956) he postulated that households would sort themselves locationally into the fiscal packages that best suits each household.[footnoteRef:1]  The fiscal package consists of property taxes on the cost side and public services, such as schools, parks, fire protection, police and so forth on the benefit side.  This theory could work if we were all locationally mobile, and if we had a variety of fiscal packages to choose from within our feasible locations. According to the theory of optimal public finance, we should see local expenditures increase public services until the benefits exceed or just equal the costs.  Those families willing to pay for better schools would accept higher property taxes.  Those without children would select areas where schools were less of a priority.  But the literature since 1956 has been mixed and the use of property taxes as a dominant source of paying for local services varies by market. Other types of taxes might be used instead, such as hotel taxes or sales taxes or local income taxes.  This has made the study of the impact of property taxes on home prices difficult and may explain why the empirical results are mixed.  What has made the study even more challenging is that, in some jurisdictions, property taxes vary by length of residency or length since ownership began.[footnoteRef:2] This last topic is reviewed later in our discussion. [1:  See Charles Tiebout (1956), "A Pure Theory of Local Expenditures", Journal of Political Economy, 64 (5): 416–424]  [2:  Such as Prop 13 in California, passed in 1978, where property taxes are constrained to increasing no more than 2% in any one year, independent of appreciation rates. ] 

What property tax revenues were used for, also matters. For example, non-school spending had no impact on property values, while school spending increased property values (Bradbury, Mayer and Case 2001). These finding support the common-sense argument that taxes are viewed negatively, and yet local government does need some revenue to function and provide valued basic services. The question of what is the optimal or efficient property tax rate is much less straightforward. One approach is to define the optimal rate as the one at a local government can maximize the revenue collected. This can conceptually be thought of in the context of revenue hills. At least initially, higher property tax rates increase revenue but at a decreasing rate. Eventually property taxes become so high that revenues decline. In a study covering 4 cities, Houston, New York City and Philadelphia were near the peak of the revenue hill while Minneapolis was well short of the peak (Haughwout, Inman, Craig and Luce 2004). In the greater Toronto area, most local municipalities were very close to the peak and some were beyond the peak of the revenue hill (Tassonyi, Bird and Slack 2015).  We observe a range of effective property tax rates by county and state. In Table 1 we show the range of effective property taxes by state, from .27% in Hawaii to 2.44% in New Jersey.  At the county level the variation is even greater, with several counties, over 3% per year, like Camden County, NJ at 3.5% or Monroe County, NY at 3.2%, which is similar to having a permanent mortgage payment for life. When we check effective tax rates at the zip code level or below, the individual property level, we observe some rates as high as high as 6% to 9%, but we find within these observations that  the dollar amounts are quite low and the values are quite low or that such owners have not bothered to appeal their property tax assessment.  For example, in zip code 14744, Richburg, NY, the effective property tax rate is 6.27% of value, but the average listing price is $96,000 in 2020 and the average sold price is $66,000.  Few observations are included from such markets, and we note that in most of the US, property tax rates appear to be fairly stable over the last few decades.
 We illustrate the concept of optimal property tax rates, from the perspective of a local government, below in Exhibit 1.  In this exhibit we suggest that rates above 2.2% will start to be capitalized into value such that affordability and prices are affected, thereby effectively reducing total property tax collections as they continue to increase.  It is not clear exactly where the maximum effective rate for revenue collection lies, but our estimate is that it is somewhere north of 2.3%, just north of the rates we observe in Chicago, IL. 


Exhibit 1: Total Revenue Collected Increases as Tax Rates Rise and Then Peak out and Decline

Early literature on this topic found substantial, if not full, capitalization of property taxes (negatively) and local expenditures on public schools (positively) into home values (for example, Oates 1969, King 1977, Stull and Stull 1991, Man and Bell 1996).  However, others found no capitalization (Pollakowski 1973, Wales and Wiens 1974, Follain and Malpezzi 1981 and McMillan and Carlson 1977).
In this paper, we extend the literature by first using a national sample of single-family transactions from May through September in 2019.   We use a set of properties as similar as possible in physical attributes and age, so that most of the variation we would expect in prices will be explained by location and property tax rates. We control for other taxes and examine the role of demographic and economic conditions to control for sorting of households by income and preferences.   Later, we will also analyze appreciation rates as a function of property taxes and re-visit the impact of property taxes being tied to individual households.
Data 
The empirical approach used in the first section of this paper is to estimate a standard hedonic model specification that starts with controls for the physical characteristics of the building and land. Using the distribution for a range of vintages and physical attributes, for the USA as a whole, a proto-typical home was identified. Observations were collected as close to this prototype as possible in age, size, lot size, number of bedrooms and baths. Again, the focus of the analysis could then be on the location and property tax variables, where a larger stratification was sought.
 Table 2 provides a description of the base variables used in the study. The single-family transaction (no condominiums) data is collected from Multiple Listing Services (MLS) from May through September of 2019.  Table 3, which provides the summary statistics with key variables used for the hedonic regression. In total, there are slightly more than 2,900 observed transactions with a large stratification by property tax rates. The average sales price of this sample is approximately $357,000. Table 4 shows the average property tax rate across a variety of buckets.  It shows that, on average, higher property tax rates are associated with lower house prices. For example, house prices in locations with the lowest property tax rates (less than 0.5 percent) have an average price of $438,483, while house prices in locations with the highest property rates (2.7 percent or higher) have an average price is $242,520 dollars.  Table 5 with Log natural percentage effects roughly corresponds to the concept presented in Exhibit 1 above.


Results
Table 4 provides four different Ordinal least Squares results using log-linear specifications. Errors are clustered at the state level.  Column I shows the relationship between the log of the property tax rate and the log of the purchase price when no other control variables are used.  Consistent with the summary statistics, higher property taxes are associated with lower prices. The point estimate can be interpreted as an elasticity. So, a 10 percent increase in taxes (not percentage points)[footnoteRef:3] is associated with a 2.72 percent decline in property value. Column II controls for property and land characteristics. The control variables function largely as expected.  Specification II includes fixed effects to control for unobserved factors within each state and over time. This changes the identification of the property tax from variations across all locations to variations within a particular state. This is an important control because of state level property tax restrictions and revenue sharing schemes. In this specification, the magnitude of the property tax rate's impact on prices declines (closer to 0) and becomes statistically insignificant. Column IV includes controls for neighborhood sorting and possible substitution of other types of taxes. After these controls, the property tax rate again has a statistically significant effect on house prices. This result is intuitively consistent with household location sorting. Part of what households pay for with higher property taxes is good schools, good peers, and good economic conditions. After these positive factors are controlled for what is left is the fact that you have to pay taxes, so this should be capitalized negatively into prices.  [3:  For instance, if the existing property tax rate is 1 percent, a 10 percent increase in the tax rate means that it goes up to 1.1 percent, not 11 percent.  ] 

Table 5 tests for non-linear relationships between property taxes and property values. Specification I looks for the inverted U shape, where very low tax rates could increase property value and at some point higher taxes decrease value.  Columns I and II include dummy variables indicating the level of the property tax rate. The excluded category is the lowest tax level (less than 0.5 percent). Column I includes the price on the left hand side and column II includes the price per square foot on the left hand side. All the control variables from the prior table are included.  In short, lower tax rates are associated with higher property values. However, the relationship is not linear. The capitalization of the tax rate is fairly stable (and statistically indistinguishable) when property tax rates vary from 0.7 percent to 2.1 percent. As tax rates increase above 2.1 percent, the negative capitalization increases at an increasing rate.  For example, using Column 1 coefficients, the capitalization rate for a property taxed at a rate of 2.0 percent is -19 percent (calculated as e-0.215 -1, -0.215 is the coefficient), when compared to the value of the property that paid almost no taxes (less than 0.5 percent). As the tax rate increases to 2.2, 2.4, 2.6 and 2.8 percent, the capitalization rate increases to -21, -27, -30, and -36 percent respectively. In summary, there is little evidence of an inverted U-shaped relationship between tax rates and prices over most of the typical property tax rate range.  We observe very little negative capitalization of property taxes over the typical range of .7 to 2.1 percent, however, very high property tax rates increasingly become negatively capitalized in price. 
Sensitivity to property tax rates may also depend on the actual dollar amount of property taxes paid. This can reflect the easily identified nature of the property tax bill, as well as the lumpiness of the tax bill.  There are also likely fixed costs associated with providing adequate municipal services (such as police and fire stations or public-school buildings), that make marginal services worth paying for at lower dollar levels and less worth paying for at higher dollar values.  Column III explores this by interacting indicators of the level of the actual dollars paid for property taxes with the property tax rate.  The results indicate that property taxes are not negatively capitalized for the bottom half of the tax bill distribution (property taxes less than $2,058). However, for above average tax bills (property taxes above $2,058), capitalization is strong and negative. A 10 percent increase in the tax rate decreases property value by 3.5 percent.  These results echo the non-linear property tax rate results in columns I and II. There is a broad range of locations where modest changes in the property tax rate have modest to little marginal impact on property value. However, as the tax bill (actual dollar amount) rises, increases in property tax rates become strongly and negatively capitalized into house prices. 
Exploring Appreciation Rates versus Property Tax Rates
On the basis that effective property tax rates impact affordability, and constrain price increases which directly increase the cost to carry a home, we examined the appreciation rates in the largest 200 counties in the US over the period of 2010 through 2018.  Below in Exhibit 2 is a scatter diagram comparing the average cumulative price change, using a county level House Price Index, for all 200 counties over this nine year period, albeit without any other variable controls, such as changes in employment within the county.  The results, while noisy and containing a variety of influences, still seem to indicate, via the non-linear trend line, stronger appreciation in the lower tax rate counties.  Those with tax rates under 1% appreciated far more than those with property tax rates above 1% and those few counties with tax rates above 3% appreciated very little.  All of these figures are in nominal terms, so the lower appreciation rates of 20% are akin to flat real price trends.
Exhibit 2: Cumulative Home Price Appreciation Rates versus Effective Property Tax Rates
 
To improve the overview analysis shown in Exhibit 2, we next ran a regression that controlled for the change in employment over this time period, a primary driver of demand for housing and we used our automated valuation models to estimate property values for all single-family property in each county.  The results are highly significant and continue to suggest a very significant negative effect on property appreciation in those markets with higher property tax rates.  With the price change as the dependent variable and the average county tax rate as one of the explanatory variables we have the following results, all of which are highly significant at the 95% level or higher.


	SUMMARY OUTPUT
	Top 200 Counties 2010-2018 HPI % Change

	
	versus effective property tax rates

	Regression Statistics
	
	
	

	Multiple R
	0.775465
	
	
	

	R Square
	0.601346
	
	
	

	Adjusted R Square
	0.597298
	
	
	

	Standard Error
	15.96906
	
	
	

	Observations
	200
	
	
	

	ANOVA
	
	
	
	

	 
	Df
	SS
	MS
	F

	Regression
	2
	75779.63
	37889.81
	148.5812

	Residual
	197
	50237.14
	255.0109
	

	Total
	199
	126016.8
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	24.50675
	4.046333
	6.056534
	6.93E-09

	Average Tax Rate
	-10.4433
	1.79804
	-5.80816
	2.5E-08

	2010-2018 Employment % Change
	1.685621
	0.150073
	11.23204
	6.06E-23

	
	
	
	
	


Last, we extended this analysis into property tax rate buckets, with the following results:
	SUMMARY OUTPUT
	
	Top 200 Counties HPI % Change
	
	
	

	Regression Statistics
	
	
	
	
	
	
	

	Multiple R
	0.788908
	
	
	
	
	
	
	

	R Square
	0.622376
	
	
	
	
	
	
	

	Adjusted R Square
	0.598144
	
	
	
	
	
	
	

	Standard Error
	15.95229
	
	
	
	
	
	
	

	Observations
	200
	
	
	
	
	
	
	




	ANOVA
	
	
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	
	
	
	

	Regression
	12
	78429.85
	6535.821
	25.6835
	
	
	
	

	Residual
	187
	47586.92
	254.4755
	
	
	
	
	

	Total
	199
	126016.8
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	
	
	
	per 95.0%

	Intercept
	19.73233
	5.719784
	3.449839
	0.000693
	
	
	
	31.01593

	.5 to .74
	5.141096
	5.518784
	0.931563
	0.352763
	
	
	
	16.02817

	.75 to .99
	-6.32194
	5.20186
	-1.21532
	0.225775
	
	
	
	3.939931

	1 to 1.24
	-10.5051
	5.66976
	-1.85283
	0.065483
	
	
	
	0.679835

	1.25 to 1.49
	-13.0756
	7.070514
	-1.84931
	0.065991
	
	
	
	0.872631

	1.5 to 1.74
	-12.9322
	6.709454
	-1.92745
	0.055439
	
	
	
	

	1.75 to 1.99
	-15.1438
	5.907877
	-2.56333
	0.011154
	
	
	
	

	2 to 2.24
	-15.6901
	6.327517
	-2.47966
	0.014035
	
	
	
	

	2.25 to 2.49
	-25.1675
	7.11072
	-3.53937
	0.000506
	
	
	
	

	2.5 to 2.74
	-20.8089
	8.851263
	-2.35095
	0.019767
	
	
	
	

	2.75 to 2.99
	-20.0512
	8.554601
	-2.34391
	0.020133
	
	
	
	

	>=3
	-26.348
	10.72257
	-2.45725
	0.014912
	
	
	
	

	2010-2018 Employment % Change
	1.688438
	0.156504
	10.78847
	2.09E-21
	
	
	
	



To make these results easier to observe, we provide the following graph, Exhibit 3, showing the coefficients on the property tax rate buckets.  While, not perfectly consistent, we do observe the generally lower appreciation rates at higher property tax rates. Note that there is a positive constant of 19.7% appreciation and a positive impact associated with employment changes.  Then in addition to these controls, we observe at very low tax rates even higher positive appreciation rates. Then, as the rates rise the appreciation is offset with lower rates of home price increases. 

Exhibit 3: Property Appreciation Rates versus Effective Property Tax Rates by County[image: ]

Price Effects When Property Taxes are Constrained and Tied to Individual Household Tenure
In 2017 we completed an investigation of constrained property taxes tiled to household tenure, based on what is called Prop 13 in California.[footnoteRef:4]  While the effective property tax rate is approximately 1% in most of California, Prop 13 limits the taxes to an increase of no more than 2% per year since 1978.  The result has been a general decline in average effective property tax rates, such that the overall average effective rate is now about .64% of market value and declining over time.  When households find they are paying property tax rates, well below market or that which they would pay as new residents, mobility decreases.  We document this using neighborhood turnover rates in San Diego County from 2005 through 2014, shown in Exhibit 4 below. [4:  See N. Miller and M. Sklarz, “A note on the impact of Prop 13 on Effective Tax Rates, Turnover and Home Prices”, Journal of Housing Research, 25:2, June, 2016] 



Exhibit 4: Turnover Rate of Homes Since 2005 through mid-2014 Versus Effective Property Tax Rate

The impact of lower turnover rates suggests less supply of homes on the market, and as vintage is correlated with neighborhoods and neighborhood cycles, we find that neighborhoods with lower effective property tax rates also correspond to higher prices, relative to similar neighborhoods with higher property tax rates.  These price premiums, which vary by submarket, correspond to part of the present value of the benefits that geographically clustered households receive when paying below average property taxes.  

Conclusions  
The literature on the capitalization of property taxes into property value is inconsistent. In this paper, we take a broad geographical examination, covering most of the US, of the relationship between property tax rates and property values.  We find evidence that in many instances property taxes are not capitalized at all, such as when property taxes are low or considered very reasonable, whereas in other circumstances higher tax rates have very strong and negative impacts on value.  We find a strong negative correlation between property tax rates and property value.  After controls for school quality and demographics, the results here indicate that the elasticity of property tax rate capitalization into property value is on average inelastic and negative. For example, our base results indicate that on average a 10 percent (not percentage points) increase in property tax rates decreases property value by 2.2 percent.  As property tax rates increase to a minimum threshold (approximately 0.7 percent), negative capitalization increases but holds relatively constant up to property tax rates of approximately 2.3 percent. As the property tax rate increases above 2.3 percent, negative capitalization increases at a faster pace. Relatively high tax rates may result in collecting less total revenue as property value are constrained by the affordability impact.
We also find that local markets with relatively high property tax rates, say above 2.3%, have tended to appreciate at lower rates.  These high property tax rates are a cost of appreciation, that may in turn constrain appreciation.  Last, we find that when households pay lower than average property tax rates, and are geographically clustered, such markets will have below normal turnover and housing offered for sale, which is turn corresponds to higher than average prices.  
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[bookmark: _Hlk28676671]Table 1: Effective Property Taxes By State Ranked from Lowest to Highest  Source: WalletHub.com
	Rank
	State
	Effective Real-Estate Tax Rate
	Annual Taxes on $194K Home*
	State Median Home Value
	Annual Taxes on Home Priced at State Median Value

	(1=Lowest)
	
	
	
	
	

	1
	Hawaii
	0.27%
	$525 
	$563,900 
	$1,529 

	2
	Alabama
	0.42%
	$817 
	$132,100 
	$558 

	3
	Louisiana
	0.52%
	$1,006 
	$152,900 
	$795 

	4
	Colorado
	0.55%
	$1,065 
	$286,100 
	$1,575 

	4
	District of Columbia
	0.55%
	$1,055 
	$537,400 
	$2,930 

	6
	Delaware
	0.56%
	$1,078 
	$238,600 
	$1,329 

	7
	South Carolina
	0.57%
	$1,108 
	$148,600 
	$851 

	8
	West Virginia
	0.59%
	$1,132 
	$111,600 
	$653 

	9
	Wyoming
	0.61%
	$1,186 
	$204,900 
	$1,256 

	10
	Arkansas
	0.63%
	$1,213 
	$118,500 
	$743 

	11
	Utah
	0.66%
	$1,280 
	$238,300 
	$1,576 

	12
	Nevada
	0.69%
	$1,331 
	$216,400 
	$1,489 

	13
	Arizona
	0.72%
	$1,400 
	$193,200 
	$1,398 

	14
	Tennessee
	0.74%
	$1,429 
	$151,700 
	$1,120 

	15
	Idaho
	0.75%
	$1,447 
	$176,800 
	$1,322 

	16
	California
	0.77%
	$1,490 
	$443,400 
	$3,414 

	17
	New Mexico
	0.78%
	$1,502 
	$163,900 
	$1,272 

	18
	Virginia
	0.80%
	$1,550 
	$255,800 
	$2,049 

	18
	Mississippi
	0.80%
	$1,556 
	$109,300 
	$879 

	20
	Montana
	0.84%
	$1,625 
	$209,100 
	$1,756 

	21
	North Carolina
	0.86%
	$1,656 
	$161,000 
	$1,378 

	21
	Kentucky
	0.86%
	$1,667 
	$130,000 
	$1,120 

	23
	Indiana
	0.87%
	$1,679 
	$130,200 
	$1,130 

	24
	Oklahoma
	0.90%
	$1,737 
	$125,800 
	$1,129 

	25
	Georgia
	0.91%
	$1,769 
	$158,400 
	$1,448 

	26
	Florida
	0.98%
	$1,897 
	$178,700 
	$1,752 

	27
	Missouri
	0.99%
	$1,910 
	$145,400 
	$1,435 

	28
	North Dakota
	1.01%
	$1,962 
	$174,100 
	$1,765 

	29
	Washington
	1.03%
	$1,996 
	$286,800 
	$2,958 

	30
	Oregon
	1.04%
	$2,006 
	$265,700 
	$2,755 

	31
	Maryland
	1.10%
	$2,126 
	$296,500 
	$3,257 

	32
	Minnesota
	1.15%
	$2,225 
	$199,700 
	$2,296 

	33
	Alaska
	1.19%
	$2,303 
	$261,900 
	$3,117 

	34
	Massachusetts
	1.22%
	$2,365 
	$352,600 
	$4,309 

	35
	South Dakota
	1.32%
	$2,550 
	$152,700 
	$2,012 

	36
	Maine
	1.35%
	$2,619 
	$179,900 
	$2,435 

	37
	Kansas
	1.40%
	$2,713 
	$139,200 
	$1,952 

	38
	Iowa
	1.53%
	$2,960 
	$137,200 
	$2,099 

	39
	Ohio
	1.57%
	$3,042 
	$135,100 
	$2,124 

	40
	Pennsylvania
	1.58%
	$3,054 
	$170,500 
	$2,691 

	41
	Michigan
	1.64%
	$3,179 
	$136,400 
	$2,241 

	42
	Rhode Island
	1.66%
	$3,206 
	$242,200 
	$4,013 

	43
	New York
	1.68%
	$3,246 
	$293,000 
	$4,915 

	44
	Nebraska
	1.80%
	$3,485 
	$142,400 
	$2,565 

	45
	Texas
	1.83%
	$3,544 
	$151,500 
	$2,775 

	45
	Vermont
	1.83%
	$3,544 
	$220,600 
	$4,040 

	47
	Wisconsin
	1.94%
	$3,756 
	$169,300 
	$3,286 

	48
	Connecticut
	2.07%
	$3,999 
	$270,100 
	$5,582 

	49
	New Hampshire
	2.20%
	$4,257 
	$244,900 
	$5,388 

	50
	Illinois
	2.31%
	$4,476 
	$179,700 
	$4,157 

	51
	New Jersey
	2.44%
	$4,725 
	$321,100 
	$7,840 




Table 2: Variable Description
	Variable
	Description
	Source

	Price
	Purchase price. Single family residential only excluding condominiums.
	MLS

	Ptr
	Property tax rate. The median property taxes paid divided by the median value of property by 5-digit zip code times 100. For owner occupied property only. 
	ACS

	Lot
	Lot size in square feet.
	MLS

	Sf
	Square feet of building.
	MLS

	Bsf
	Square feet in the basement.
	MLS

	Bath
	Total number of bathrooms. Full baths plus half baths.
	MLS

	Pool
	Dummy for pool. 1 for property with a pool and 0 otherwise.
	MLS

	stories
	Number of stories.
	MLS

	Water
	Dummy for waterfront property. 1 for property on water and 0 otherwise.
	MLS

	popdens
	Population density. Population per square mile in the census block group. 
	ACS

	bachelors
	Fraction of population with bachelors degree. Population 25 years and older with a bachelors degree divided by the total population.
	ACS

	graduate
	Fraction of population with a graduate level degree. Population 25 years and older with a masters or higher level degree divided by the total population.
	ACS

	Urate
	Unemployment rate. Expressed as a fraction.
	ACS

	Lfpr
	Labor force participation rate. Expressed as a fraction.
	ACS

	Math
	Math score. Public school high school math score for the school district as calculated by the NCES for the 2017-2018 school year. 
	NCES

	inc tax
	State level income tax ranking. 1 is the state with the lowest effective income state rate, including ties. Effective tax rates were calculated as a percentage of the mean third quintile of U.S. income ($58,082).  (Wallet Hub, https://wallethub.com/edu/best-worst-states-to-be-a-taxpayer/2416/, published on March 12 2019)
	WH

	sales tax
	State level sales tax ranking. 1 is the state with the lowest sales tax rate, including ties. Effective tax rates were calculated assuming the household spends annually an amount equal to the spending of a household earning the median income. (Wallet Hub, https://wallethub.com/edu/best-worst-states-to-be-a-taxpayer/2416/, published on March 12 2019)
	WH


The American Community Survey (ACS) variables, unless otherwise indicated, are measured at the census block group level using the 2017 5-year estimates. The Multiple Listing Service (MLS) records property transaction and a variety of property characteristics. The National Center for Education Statistics (NCES) provides detail school/ school district level annual education statistics. Wallet Hub (WH) provides advice and assistance to help households with financial decision making.


Table 3: Summary Statistics: Ln is Log Natural
	Variable
	Mean
	Std. Dev.
	Min
	Max

	ln(price)
	12.61
	0.75
	2.08
	14.91

	ln(ptr)
	0.05
	0.51
	-2.05
	1.93

	ln(lot)
	9.15
	0.14
	8.85
	9.39

	ln(sf)
	7.73
	0.10
	7.60
	8.01

	ln(bsf)
	0.87
	2.21
	0.00
	7.58

	Bath
	2.38
	0.38
	2.00
	3.00

	Pool
	0.21
	0.40
	0.00
	1.00

	stories
	1.20
	0.68
	0.00
	3.00

	Water
	0.06
	0.23
	0.00
	1.00

	ln(popdens)
	7.22
	1.15
	1.39
	9.84

	bachelors
	0.19
	0.08
	0.00
	0.43

	graduate
	0.10
	0.06
	0.00
	0.38

	ln(urate)
	0.05
	0.04
	0.00
	0.32

	ln(lfpr)
	-0.46
	0.23
	-2.46
	-0.11

	ln(math)
	3.91
	0.51
	0.69
	4.60

	inc tax
	18.49
	17.02
	1.00
	51.00

	sales tax
	33.79
	13.11
	1.00
	51.00

	Observations
	2,946
	
	
	


ln() indicates that the variable is logged in the estimation data set. Each observation is associated with an individual property sale in 2019 during the months May, June, July, August and September.    


 Table 4: Log-Linear Results
	
	I: Basic
	II: Building
	III: Month & State Fixed Effects
	IV: Demographics and Other Taxes

	ln(prt)
	-0.272***
	-0.249**
	-0.150
	-0.219***

	
	(0.090)
	(0.096)
	(0.097)
	(0.073)

	ln(lot)
	
	-0.417*
	-0.065
	-0.013

	
	
	(0.211)
	(0.107)
	(0.098)

	ln(sf)
	
	0.696***
	0.947***
	0.696***

	
	
	(0.196)
	(0.197)
	(0.213)

	ln(bsf)
	
	-0.022
	-0.009
	-0.004

	
	
	(0.015)
	(0.009)
	(0.008)

	Bath
	
	0.153**
	0.077
	0.070

	
	
	(0.061)
	(0.058)
	(0.044)

	Pool
	
	0.202***
	0.152***
	0.109**

	
	
	(0.066)
	(0.050)
	(0.046)

	Stories
	
	-0.029
	-0.001
	-0.030

	
	
	(0.067)
	(0.027)
	(0.023)

	Water
	
	0.221***
	0.350***
	0.358***

	
	
	(0.051)
	(0.046)
	(0.060)

	ln(popdens)
	
	
	
	0.036**

	
	
	
	
	(0.014)

	bachelors
	
	
	
	1.461***

	
	
	
	
	(0.159)

	graduate
	
	
	
	1.476***

	
	
	
	
	(0.448)

	ln(urate)
	
	
	
	-0.598*

	
	
	
	
	(0.340)

	ln(lfpr)
	
	
	
	0.104

	
	
	
	
	(0.064)

	ln(math)
	
	
	
	0.055

	
	
	
	
	(0.033)

	Inc tax
	
	
	
	-0.013***

	
	
	
	
	(0.004)

	sales tax
	
	
	
	-0.010***

	
	
	
	
	(0.003)

	constant
	12.619***
	10.686***
	5.354***
	6.809***

	
	(0.076)
	(2.228)
	(1.193)
	(1.292)

	Month & State Fixed Effects
	
	
	x
	x

	N
	2946
	2946
	2946
	2946

	Adj. R2
	0.034
	0.073
	0.267
	0.329


Left hand side variable ln(price). Estimated using Ordinary Least Squares. Errors are clustered by state.



Table 5: Log Nonlinear Results
	
	I: lnprice
	II: ln(price/ square feet)
	III: lnprice - Tax Rate by Tax Dollar Amounts

	Property Tax Rate Dummies (ptr<0.5 excluded)

	0.7>ptr>=0.5
	-0.068
	-0.071
	

	
	(0.057)
	(0.057)
	

	0.9>ptr>=0.7
	-0.201**
	-0.202**
	

	
	(0.085)
	(0.085)
	

	1.1>ptr>=0.9
	-0.160*
	-0.161*
	

	
	(0.089)
	(0.090)
	

	1.3>ptr>=1.1
	-0.150
	-0.149
	

	
	(0.103)
	(0.104)
	

	1.5>ptr>=1.3
	-0.236**
	-0.234**
	

	
	(0.113)
	(0.114)
	

	1.7>ptr>=1.5
	-0.250**
	-0.239**
	

	
	(0.100)
	(0.101)
	

	1.9>ptr>=1.7
	-0.287**
	-0.280**
	

	
	(0.125)
	(0.127)
	

	2.1>ptr>=1.9
	-0.215*
	-0.214*
	

	
	(0.118)
	(0.118)
	

	2.3>ptr>=2.1
	-0.241*
	-0.240*
	

	
	(0.132)
	(0.133)
	

	2.5>ptr>=2.3
	-0.319***
	-0.316**
	

	
	(0.117)
	(0.117)
	

	2.7>ptr>=2.5
	-0.355***
	-0.354***
	

	
	(0.124)
	(0.126)
	

	ptr>=2.7
	-0.453***
	-0.451***
	

	
	(0.126)
	(0.127)
	

	Interaction of ln(ptr) and Quartiles of Dollars of Taxes Paid 

	ln(ptr)* Q1
	
	
	0.003

	
	
	
	(0.108)

	ln(ptr)* Q2
	
	
	-0.125

	
	
	
	(0.081)

	ln(ptr)* Q3
	
	
	-0.355***

	
	
	
	(0.083)

	ln(ptr)* Q4
	
	
	-0.352***

	
	
	
	(0.119)

	Month and Sate Fixed Effects
	x
	x
	x

	Table continues on next page…

	N
	2946
	2946
	2946

	Adj. R2
	0.328
	0.322
	0.332


Table continues on next page. Errors are clustered by state. Q1 is an indicator variable that is equal to one if the dollars paid to property taxes is in the bottom 25 percent of the distribution. Q2 represents the 25 to 50th percentile. Q3 represents the 50th to 75th percentile. Q4 represents the 75th to 100th.  For specification I and III, the left hand side variable is the log of the house price. For specification II, the left hand side variable is the log of the house price per square foot. 
Table 5 Continued
	
	I: lnprice
	II: ln(price/ square feet)

	III: lnprice - Tax Rate by Tax Dollar Amount

	…
	
	
	

	ln(lot)
	-0.019
	-0.032
	-0.000

	
	(0.097)
	(0.092)
	(0.096)

	ln(sf)
	0.694***
	
	0.688***

	
	(0.207)
	
	(0.209)

	ln(bsf)
	-0.004
	
	-0.003

	
	(0.008)
	
	(0.008)

	Bath
	0.069
	0.048
	0.067

	
	(0.044)
	(0.036)
	(0.042)

	Pool
	0.103**
	0.102**
	0.107**

	
	(0.046)
	(0.048)
	(0.046)

	stories
	-0.031
	-0.032
	-0.027

	
	(0.026)
	(0.026)
	(0.021)

	Water
	0.350***
	0.349***
	0.354***

	
	(0.060)
	(0.058)
	(0.063)

	ln(popdens)
	0.032**
	0.031**
	0.039***

	
	(0.015)
	(0.014)
	(0.014)

	bachelors
	1.463***
	1.432***
	1.354***

	
	(0.162)
	(0.172)
	(0.164)

	graduate
	1.478***
	1.446***
	1.410***

	
	(0.441)
	(0.424)
	(0.434)

	ln(urate)
	-0.573*
	-0.587*
	-0.576*

	
	(0.335)
	(0.333)
	(0.335)

	ln(lfpr)
	0.094
	0.099
	0.108

	
	(0.067)
	(0.068)
	(0.065)

	ln(math)
	0.051
	0.050
	0.046

	
	(0.034)
	(0.034)
	(0.034)

	Inc tax
	-0.010***
	-0.009***
	-0.011***

	
	(0.004)
	(0.003)
	(0.003)

	sales tax
	-0.010***
	-0.010***
	-0.012***

	
	(0.002)
	(0.002)
	(0.003)

	_cons
	7.015***
	4.832***
	6.898***

	
	(1.323)
	(0.973)
	(1.294)

	Month and Sate Fixed Effects
	x
	x
	x

	N
	2946
	2946
	2946

	Adj. R2
	0.328
	0.322
	0.332


Continued form prior page. Errors are clustered by state.



Turnover Rate Since 2005 Versus Eff Property Tax Rate for San Diego Neighborhoods
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Turnover Rate %



Total Property Tax Revenue as a Function of Effective Rate % of Price

Total Revenue	0.2	0.4	0.6	0.8	1	1.2	1.4	1.6	1.8	2	2.2000000000000002	2.4	2.6	2.8	3	3.2	3.4	3.6	3.8	4	4.2	4.4000000000000004	4.5999999999999996	4.8	35.642684988000006	39.602983320000007	44.003314800000005	48.892572000000001	54.32508	60.361199999999997	67.067999999999998	74.52	82.8	92	98	100	99	98	96	94	91	88	85	82	79	75	71	65	


Top 200 Counties 2010-2018 HPI % Change Vs. 2010-2018 Average Tax Rate

2010-2018 HPI % Change	
0.82497980862988085	2.2379138918711825	0.7063232137236618	2.0553610010521166	0.75495917730033368	0.81016672859345973	2.0978939700753187	2.3850877409454179	1.0653695465267201	2.2590261402633973	2.1314528424587253	0.94279335086581506	0.81867953595566267	0.89743245394130255	1.1803783618958588	2.3098570327233126	1.2228307953617159	2.3414231450234815	2.0473748372856422	2	0.94437660043284921	0.8453042324893365	1.7010208619464473	1.3466051486067254	1.1718658656187906	1.2780061078669549	1.09691947855565	0.88213384630825975	0.84954119950139095	1.1845248670643334	2.0104884371907255	1.0737334516068602	2.1978321463529369	0.96909625063461446	2.1	1.0811321187765468	1.8403870614297786	1.0762290462469568	1.4912261263669979	1.0361869284184999	1.0101751226828872	1.930312647398728	1.0184916420470369	2.0345543812311901	0.96352107364653838	2.6360049532105978	0.70266605734093313	2.1092174672209985	0.93728896673154105	1.1129574356037324	2.2234898314458658	1.0737831271960734	1.7718559112384946	1.4456934349679209	2.6013706013366442	1.6608720110015074	1.9666717327812431	1.2660681809247778	2.3753478495944047	3.1884309517534501	1.1820162591341938	2.2691428178120061	2.7946398043535301	2.1682388885688919	0.83901006661514144	0.9701676060699469	0.50410366010175278	1.3205204121454939	1.3972716256103108	0.91745023316920582	2.0206859327066726	1.8952444065746015	1.0301511213147085	0.61376362544149166	0.89538934828753214	1.0146557722159621	1.1080205836273473	1.1791600909684565	1.3356145123198084	0.98881211040674466	1.097371890988962	1.0655965022079676	1.2593831765028218	0.95067419164687017	2.0005895264319364	1.1928601611384888	0.61513636970834051	0.80418062181975425	0.83916470834524814	1.5998035476669807	1.1992964979339478	1.4839789642110246	2.36	0.71539608467561133	1.0319361430584779	1.1607234513791818	2.2658935122188955	1.770534956138224	0.7378519229005962	2.0175532733848325	2.1247910331291426	0.9411705019889568	0.68270582835674309	0.88421395707724415	0.79448974811016226	2.0679988835790186	3.1971241232248211	1.5826902028412853	1.453960809379834	1.9796848306603296	0.99781553818644353	2.6378457019948272	2.4625001335474703	1.8284242754635633	2.5	0.98309923739882821	1.2660557887483403	1.275872813307865	0.28841595547157595	0.63433785666630793	1.9455245730130504	2.144104950397248	1.6217839930789539	1.5438811041493947	2.5338838713485834	2.8089726751340933	1.8972654803356861	1.084406001068158	1.819799790387219	1.1363215502962336	1.1340460185037682	1.0916293562816144	1.9968965017809519	0.68245586768325994	0.91806857282148135	1.2773891081328719	0.61177516243982732	2.4	1.4104080695882935	0.75343450564046399	1.0825056004176814	1.7612003582710145	1.25690872653037	1.0130958159969505	0.57380942664042545	0.89853161216199895	0.74777441293335878	1.5881510651199713	0.92934188317876676	1.1133354337099814	2.796278315090901	1.1624159379815175	0.98359348737825725	0.70101824053095763	1.0917387920438557	0.87053812383968054	0.80987452706068175	1.5134215716846215	0.92812078361607475	2.0179174772434751	1.0355794506717662	0.75571595272282488	0.79525541170281844	2.5260932946916674	0.96869617308240186	0.86938588363109892	0.79692613604128315	0.96068786778358961	2.1202838443090761	1.0520091392547493	1.620164640741546	1.8550408462968795	2.6968514068200591	2.162124157012423	0.44761403764653174	2.1568795932973717	1.9900623026741993	0.85789109743436265	0.98816262193005278	0.53300373283468783	1.5624520951560759	1.4645032329404029	2.0060965049979806	0.4874218966677486	1.3514325795540647	0.56664372068080138	1.0220491953273303	0.96928807581107945	0.59502585448242651	2.0051247002841244	1.0758331179975127	1.8018635991951315	0.83769568666881877	2.0717968813091496	2.8797116846593305	2.9115462194288435	0.83321740912262476	0.98262315670971867	0.73676718546349296	0.63745852782804391	55.733557270975304	45.879097845225132	70.154248760725693	9.9987604842374989	47.185184393143935	52.857653923491597	56.467995915515665	49.186872157324693	72.312390757351665	55.0187670609645	41.051478641840092	67.036803085208945	87.923278770461081	65.885364384661699	65.497748975430525	11.590925669268369	63.698122529644287	13.506412261495155	28.625350675847983	23.421106397298303	68.68339876612454	83.645764352299963	59.104106180008273	12.29201657149255	34.095153291532164	28.72937510558819	55.262965757258641	82.276838136832765	30.304091008532044	64.985669857918168	33.249149298170991	55.029237115271279	12.218528507809069	73.874692611996153	11.555316944052549	39.241569928137103	50.075977344937144	43.984869849369929	9.8790286340840723	26.871817701232569	20.711197578901846	65.448051831511677	34.610841317758229	64.791812190603466	62.115624101925462	28.053761045518684	49.676420934158699	-3.9652517725778074	23.650100342344473	6.1302612481857697	8.3104518351232315	24.296136321736153	16.451252177983527	18.573883718667929	8.6330085621493975	-0.86946881631877504	13.728329736127556	43.124106474232441	46.599784540802567	15.424421762872759	43.700465007457673	5.0128842015779833	5.4796703546874266	-4.879112096056387	40.266569951944881	24.810650198089032	40.663393010680785	29.091611739699854	17.517830344848928	16.368319381841594	59.313490158425374	8.5999589430775067	78.069147377673588	70.83909635776854	45.223352040921988	58.466392212688987	15.705542625635729	35.375692743910321	24.904331853666012	7.1109871723368636	46.064558364387146	56.959009186936967	32.27644162606655	64.505974559938323	4.2082794814553628	30.684264259092981	15.587497640300965	42.239509468590967	11.096325419628005	10.033989630813098	30.455276135465777	7.8444241032106463	12.209447922595333	3.5537694777692344	57.213679273288605	12.740183792815362	19.328800494491521	12.009855473092747	87.050605030090239	27.646374563784406	11.76163435807061	44.461203770848428	32.30669096589429	60.307228089425308	43.451324183022521	6.141778331511091	-0.839363241678727	49.757914338919917	12.304181683177292	41.662171395691743	88.586820630554854	10.066267741456896	8.1948667185179893	22.624010004168415	13.909443597466508	45.576536410525406	23.729757789848204	13.797407585213641	41.070886910649534	79.863442172718933	23.545042853400211	56.105366814377156	11.527825051055141	15.908303749242373	-2.5035079913754741	10.074101617486923	38.721323805942099	10.807121013543027	1.8392354173186611	29.927736777367752	20.259290503041331	54.158752374287729	9.6032887975334074	21.231814489328706	72.600794256108131	25.693666791091196	15.506783116458186	10.255490453983825	14.759411618050366	66.805308907374538	56.219250454020141	17.36060146452045	19.573092164442173	59.150695851463105	49.408290309558716	25.12220457045094	91.672699561821318	7.6037002121140702	88.436544342507631	25.3784079511261	6.6635685332920254	32.375294626966188	11.174488710249438	60.181803258505369	26.996429151111844	13.184976924301109	6.4360879756620619	16.227037211493155	82.679035893878947	48.491069595565605	45.866294400496344	84.607074075813813	69.184349065495738	-1.7918518857980872	49.476943677295168	21.763851625766122	9.0201286357836761	28.684787114348314	8.7231797397115685	52.117577034018588	12.541297307906197	5.037716705633251	2.6913512019895025	19.311786166058614	3.4217073757992358	43.438764555289445	3.6798976452310725	7.4969931845516502	25.12361070024933	3.2852648138437415	-0.87340287636565161	12.673499595051247	7.5703954454531495	45.560666137985727	95.233516483516468	76.69516442755689	37.282520412089077	57.999004479840721	65.362929761841244	4.7230035465329587	27.46024650360815	6.3862138874809959	45.342444057288944	27.968166314763682	-5.1145780788354802	-4.8553085782495113	27.389486260454014	20.318778462362701	45.783176214648286	17.013304142809023	
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