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Abstract 

City planners often rely on filtering as a vector for producing affordable rental properties.  In the 
past three years Eugene, Oregon has seen an explosion of new high-profile luxury rentals.  This 
research delves into the effect such luxury construction has on rental housing affordability 
through a critical examination of rental housing filtering.  Unlike many similar analyses, this 
paper examines affordability in real terms so as to more accurately understand the effect rental 
housing affordability has on purchasing power.  We examine individual cities to identify trends 
in rental housing prices across time.  Then, using real income data for renters, we calculate the 
percentage of the renting population in these cities that spent over thirty percent of household 
income on rent in 1990, 2000, and 2014.  We find that real rents for properties newly introduced 
into the market have risen over time.  We also find that these properties tend to demand higher 
real rents than older properties throughout their time on the market.  Additionally, we find rental 
housing affordability to be relatively stable between 1990 and 2000, during which time real 
incomes tend to keep pace with real rents.  After 2000, real incomes begin to fall.  Rental 
housing thus becomes relatively less affordable in real terms across every market between 2000 
and 2014.  Hence, filtering appears effective during periods of stable real income, but 
insufficient during periods of falling real income.  Additionally, the filtering of relatively more 
expensive new properties makes us weary of overbuilding for luxury markets, as those properties 
appear to demand higher rents proportional to their market-entry value over the course of their 
time on the market. 
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Introduction 

 Filtering theory dictates that new, higher-priced properties entering the market cause 

those who can afford to do so to trade up. As the supply of vacant older properties rises, the rent 

prices for those properties should fall. The purpose of this research and analysis is to determine 

whether this filtering process is of sufficient magnitude to maintain a stable affordable housing 

market in real terms.  Much of the previous filtering literature and many similar analyses 

examine affordability in nominal terms.  We believe market stability is also significantly 

influenced by real incomes, as changes in real household income have a profound effect on the 

proportion of monthly purchasing power utilized for rent.  As such, we examined the interplay 

between real incomes and real rents over time. 

 Within our study we look at data from Eugene, OR as well as cities around the nation. 

Among these cities are high demand areas with geographically restricted supply like San 

Francisco, and markets we presumed would be relatively looser, like Columbia, MO. In spite of 

the obvious market differences, we hoped to uncover systematic results that could lend insight 

into the role filtering plays in housing affordability. 

 We begin by analyzing changes in rental rates by construction period through time in real 

terms.  We then analyze differences in the rental rates of properties by age in the same survey 

period, along with the price of new construction entering the market in that period and the 

previous period.  We calculate the population of those who report to spend more than 30% of 

their monthly income on rent and use that to find the proportion of the population that is 

considered rent-burdened.  We then analyze trends in burdening over time. 

 We also set out to create some manner of systematic filtering metric that could be used to 

help city planners make decisions with long-term housing affordability in mind.  However, due 
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to resources, data limitations, and time constraints we have thus far continued to leave that void 

unfilled.  
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Literature Review 

Theory indicates that if markets were functioning properly, any high-end new construction 

would cause supply of older properties to augment because those households that are able to 

trade up to higher-quality, more expensive housing do so. This should cause a higher vacancy 

rate for older rentals (Bier 2001).  While demand falls for older housing as people trade up, so 

too should prices for that housing; this event is the aforementioned process of filtering and 

functions as a de facto increase in the supply of down-tier housing.  Theory would also indicate 

that older properties should continue to depreciate as they fall in the market, ensuring that older 

and lower-quality housing continues to remain more affordable. If this idea of filtering proves 

correct, new high-end construction should increase the pool of affordable housing. 

 Existing research into filtering in the housing markets may have particularly interesting 

implications for the Eugene area.  Filtering may not have as much of an effect in the University 

area, as demand for second-tier housing still remains very high.  Additionally, the only major 

construction has been at the luxury level.  If demand is not being satiated as people trade up into 

more expensive housing we would not expect to see much of a filtering effect in down-tier prices.   

Similar circumstances have been observed in locations around Washington D. C. and growing 

Canadian cities, and these observations may provide insight on Eugene’s environment (Alpert 

2013).  Rather than lower prices, some landlords also renovate older properties to try and capture 

perceived high-end demand.  As a result of these renovations and the associated rents demanded 

for renovated properties, supply of lower-tier housing may not be expanding as fast as theory 

would indicate.  Worse, it could actually contract if enough of the market renovates in an attempt 

to move up in the market.  If demand is not satiated and some lower-tier housing exits the market 
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to chase higher-end rents, shrinking supply ought to significantly reduce the impact of the 

filtering effect on down-tier prices. 

 On the other hand, using American Housing Survey data from 1975-2011 Stuart 

Rosenthal found that rental-occupied housing depreciated at an estimated rate of 2.5% per year 

(Rosenthal 2013).  In addition, he found that in most locations these results were robust and 

deemed filtering a suitable long-run mechanism to provide lower-income housing.  He did 

include a caveat, however, that this did not necessarily hold true for fast growing regions with 

high growth in property values.  Property values are a strong indicator of overall willingness to 

pay in the market, so fast growing property values tend to coincide with growing rental prices.  

In fact, Skaburskis's findings in growing major metropolitan areas in Canada indicated that the 

filtering effect was too slow, causing prices to increase over time. If the Eugene market fits this 

fast growing caveat the force of urban renewal may prove dominant, particularly in the most 

popular and fastest growing neighborhoods in the area.   

 McCarthy & Peach found results indicating that the lowest tiers of housing saw rent 

appreciating at a faster rate than the highest tiers between 1989 and 2013, with a very strong 

inverse relationship between rental price and the rate of increase (McCarthy & Peach 2015).  

Particularly, they found that almost all of the increase in high-end units comes from new 

construction and three quarters of the increase in rental units priced in the bottom half of the 

income distribution comes from filtering new construction.  As that newly constructed high-tier 

housing filters down it leads to higher overall price levels in the lower tiers. This is because the 

percentage of down-tier housing represented by new construction was rising and that new 

construction tends to demand a higher overall price as it ages.   
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 This also seems consistent with the steady-state housing model by Arnott & Braid, 

wherein housing could, depending on market conditions, only depreciate to a floor level at which 

point enough money was spent on maintenance to maintain it (Arnott & Braid 1997).  The model 

itself has multiple outcomes, but the two of interest are abandonment and critical maintenance.  

If a firm constructs new average quality units the initial investment serves as a signal that long-

term maintenance costs will be higher.  As such, as in previous models, the construction 

depreciates until abandonment and is considered a sort of premeditated urban blight with short-

run implications for the firm.  If a firm constructs very high quality new construction, then the 

initial investment signals that long-term maintenance costs should be lower.  As such, the firm 

allows the property to depreciate to a critical level, at which point the model then provides a 

band of steady-state equilibria with constant marginal rent that depends on housing quality and 

occupant incomes.  Housing does not depreciate to the point of abandonment as many other 

models presume.  Rather, the steady-state model they provide would indicate that price filtering 

may not necessarily fall below certain levels, thus reducing the effect in down-tier markets.  If 

this model is coupled with the notion that as newer construction filters it demands higher overall 

rents than older construction of similar quality, it could amplify gentrification trends contrary to 

traditional expectations if the new high-end construction lies on the saddle path. 

 Finally, during our research we used a measure created by researchers at the Real Estate 

Department of the Wharton School at the University of Pennsylvania. This zoning index is used 

to determine the strictness of building regulations in a given state or metro area based upon 

distance from what could be considered median restrictiveness.  This index provides, for instance, 

a quantifiable way to state that Kansas ought to have a less restrictive zoning system than Hawaii.  

Thus Kansas should have a more responsive housing supply, as building new housing is easier 
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for firms. This measure is known formally as the Wharton Residential Land Use Regulation 

Index (Gyourko, et al 2007).  
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Data 

The data used for this analysis comes from two sources. We primarily used data provided by the 

Integrated Public Use Microdata Series (hereafter referred to as IPUMS).  IPUMS is a database 

of information gathered by the U.S. Census Bureau and includes both American Community 

Survey (ACS) data and decennial census data. The Federal Reserve Bank of St. Louis’s Federal 

Reserve Economic Data (FRED) provided data for population growth and, in some cases, 

building permits.  

IPUMS is provided by the Minnesota Population Center affiliated with the University of 

Minnesota. IPUMS provides data for countries around the world. Our research is entirely 

focused on rent prices in the U.S. thus we used data pulled from IPUMS-USA. The data 

provided by IPUMS covers every decennial census from 1850 to 2000 as well as ACS 

information from 2000 to 2014. For the focus of this research we are interested in recent changes 

in rent prices so we pulled data from the 1980, 1990 and 2000 decennial censuses as well as ACS 

data from 2005 through 2014. Data from 2001 through 2004 is often omitted for the variables we 

are interested in, so we were unable to draw from those years. Data from IPUMS-USA provides 

information on both the household level and the individual level. For our purposes, we have 

primarily focused on household level data. Each variable used in this analysis provided by 

IPUMS-USA is listed in the Table of Variables in the Appendix.  In order to discuss and assess 

the data in real terms, we had to create those variables. Using the variable for monthly rent price 

as well as the Consumer Price Index for 1999 provided by IPUMS-USA, we created a variable 

for adjusted rent prices in 1999 dollars. We did the same for annual household income. Each 

response within the IPUMS-USA data is also assigned a weight. This weight is intended to create 

a representation of each city’s population. It is worth noting that data from the 1980 decennial 
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census weights each response evenly and therefore may perhaps be less representative of the 

populations than data from other years. 

For data from the FRED, we specifically looked at population change and new building 

permits issued. Permit data was not readily available for all areas that we analyzed, but 

population change was. This data mainly provided contextual information and aided intuitive 

reasoning throughout the analysis, and as such it is not present in any results. 

The data we have chosen to use is flexible enough to allow us to compare our cities in 

several ways while maintaining our ability to add variables as needed. However some problems 

did arise with our data. Certain years in some cities included incomplete data with no substantive 

alternative.  Additionally, limited sample sizes in the ACS data created significant noise in the 

recent survey years, particularly for the smaller cities.  Refer to the Suggestions for Future Study 

section for more discussion on data solutions.  
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Methodology 

We selected many of our sample cities based upon the University of Oregon's list of comparable 

campuses.  In addition, we wanted other cities where the same companies that built HUB and 

2125 Franklin have recently constructed large student complexes.  This gave us Ann Arbor and 

Tucson.  Given this core, we also wanted regional examples, which led to the inclusion of 

Portland and Seattle.  We wanted examples of markets that we thought ought to filter well, so we 

pulled Austin and Wichita given that both Texas and Kansas have relatively lax zoning 

regulations (Gyourko, et al 2007).  Lastly, we opted to pull San Francisco because we wanted an 

example of a market that was considered extremely tight for comparison purposes. 

 For this list of cities we pulled decennial census data from 1980, 1990, and 2000 and 

American Community Survey (ACS) data for all years for which it was available via IPUMS-

USA.  We specifically targeted households that reported as renters.  This gave us rents, incomes, 

school status, housing type, housing age, housing complex size, and population weights.  We 

then converted all nominal dollar values to real 1999 dollars.  We believe this is an important 

distinction, as the nominal values that we encountered often during our research do not speak to 

relative purchasing power over time, and thus do not fully reveal relative affordability over time. 

 In an attempt to overcome the noise associated with the small sample sizes of the ACS 

data, we then grouped the ACS surveys into standardized three-year periods.  Additionally, we 

standardized the built year variable into sensible periods to improve workflow and address 

sample size issues with the data.  We also eliminated any structure types that reported as boats or 

tents, as we assumed they were not representative of the rental market. 
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 Using this data, we calculated median real rents across census years and ACS lumped 

years for all renting households in individual markets.  We calculated percent change through 

time as well as percent change by built year in a given survey year.   Additionally, we calculated 

the percent change in the rents associated with the newest units entering the market compared to 

those that entered the market in previous periods. 

 We then calculated median real income across census years and ACS lumped years for all 

renting households.  We broke this down to thirty percent of monthly income, as above this 

threshold renters are typically considered rent-burdened based upon the criteria set by the 

Department of Housing and Urban Development.  We summed the population weights by year to 

find the total population of renters by survey year.  For ACS years we summed the total 

population over 2005 through 2014.  Then we calculated the number of renters spending more 

than thirty percent of their real monthly income by survey year, and used this number to 

calculate the percentage of the renting population that was considered burdened by their housing 

expenses. 

 Additionally, we calculated the median rent for a property constructed in the 1980's based 

upon the 1990 census when it was considered new.  We also calculated median rent for 1980's 

constructed properties for the 2000 survey and for the 2005-2014 group of ACS years (by which 

point that property should have filtered).  We then calculated the percent of the population 

renting those units that would be considered burdened for each time period.  This metric is meant 

to find the relative affordability of a property as it filters in the market.  
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  Results 

Findings: Reading the Data 

 

	
Columbia	-	Median	Rent	Prices	by	Year	and	Decade	Built	

	
1980	 1990	 2000	 2005-2007	 2008-2010	 2011-2013	 2014	

<39-40s	 402.00	 379.00	 350.00	 487.00	 420.00	 486.00	 528.00	
50s-70s	 487.00	 379.00	 400.00	 392.00	 389.00	 408.00	 387.00	

80s	 		 487.00	 450.00	 471.00	 474.00	 414.00	 465.00	
90s	 		 		 550.00	 529.00	 488.00	 494.00	 493.00	

2000-2004	 		 		 		 620.00	 596.00	 545.00	 598.00	
2005-2009	 		 		 		 723.00	 619.00	 529.00	 620.00	

2010s	 		 		 		 		 		 1016.00	 443.00	
 
There are several different ways of reading the same data, and all are important to draw 

appropriate conclusions.  First, the rows in these charts represent the median rents of rentals built 

in the same period over time.  For instance, in the case of the "50s-70s" row for Columbia above, 

median real rent in 1999 dollars for rentals built between 1950 and 1979 was $487 in the 1980 

survey, and had fallen to $387 in the 2014 survey.  In the graph, this is represented by the red 
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surface, with market price on the z-axis and the year and construction period on the two-

dimensional floor. 

 There is also a vertical filtering notion in the columns of these charts, which tabulates 

how expensive different rentals are in a given survey year based upon the time period in which 

they were constructed.  Consider the 2011-2013 column.  This tells us that median real rent in 

1999 dollars for a rental built prior to 1950 was $486 in the survey group between 2011-2013.  

Going down the column, a rental built between 2005-2009 has a median real rent of $529.  In the 

graph, this is represented by the front to back contour along all the surfaces in a given year.  

Notice that from the red surface to the orange surface (front to back), the trend is an increase 

along the z-axis.  The first surface represents the oldest properties on the market, and often these 

properties buck market-filtering trends.  This is due to the fact that older properties are more 

likely to be demolished, limiting their supply and ensuring that only higher quality rentals remain.  

Due to limited supply and higher quality, very old properties sometimes demand higher rents.  

 The diagonal of the chart is also important, as it represents market-entry real rental rates 

for newly constructed rental properties.  For instance, a rental property constructed in the 1980's 

commands a median rent of $487 for the 1990 survey, whereas a rental property built in the 

1990's commands a median rent of $550 in the 2000 survey.  This captures both increased 

regulations on housing construction over time and construction for high-end markets. 

 The graphs for individual cities that represent the percentage of the population that is rent 

burdened based upon the criteria set by the Department of Housing and Urban Development can 

be found in the appendix.  These graphs represent the proportion of rental households that spend 

more than 30% of their monthly income on rent in a given survey year.  They also capture the 
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percentage of the renting population that was affordably renting a property constructed in the 

1980s in a given survey year.  The purpose here is to see whether rental properties from the same 

construction period get relatively more affordable over time as those properties filter. 

Columbia, Missouri: The Textbook Example 

Columbia is a city with meager population growth and declining real incomes, which should 

characterize a market with relatively elastic demand.  Additionally, it is not a city with 

significant geographic constraints on building. Missouri also ranks among the five least regulated 

states for zoning, so it should be relatively easy to build there (Gyourko, et al 2007).  Both of 

these traits should indicate a market with relatively elastic supply.  Elastic demand combined 

with elastic supply should signal that this market would filter relatively well. 

 The rows are consistent with our notion of row filtering, save for that of the oldest rental 

properties.  Thus this market filters well over time as median rents decrease as rental properties 

age.  The rising price of the oldest rental properties is also consistent with our assumption that 

older rental properties make up a relatively smaller portion of rentals as time goes on because 

lower-quality units are torn down as they become non-viable.  Hence you'd expect to see, in 

some cases, the price of older units appreciate over time because only the highest quality units 

remain. 

 The columns are also consistent with our notion of column filtering, as the older rental 

properties, again with the exception of the oldest rentals, demand lower rents than newer 

construction in any given survey year.   

 The diagonal also tells a story here.  New rentals entering the market tend to demand 

higher real rents than new rentals introduced in previous periods.  Those newly introduced 
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rentals then tend to demand higher overall rents throughout the course of their time on the market, 

which is consistent with the conclusions of McCarthy & Peach. 

 Despite the fact that this market appears to filter well, the notion of affordable rental 

housing breaks down.  The percentage of the population that is rent burdened rises from 15% in 

1980 to 30% in 2014.  Though the percentage of the population burdened by housing constructed 

in the 1980's falls from 22% in 1990 to 8% in 2000, it sharply rises back to 21% in 2014. This 

indicates these rentals have actually become less affordable since 2000, despite filtering in the 

market.   

 Two explanations for this trend are clearly visible in the data.  First, real median incomes 

for renters rose between 1990 and 2000, and then fell significantly between 2000 and 2014.  

During this period, filtering remained only marginal for properties built in the 1980's.  Second, 

the data along the diagonal that represents the market-entry price of new construction is 

increasing in real dollars during this period of declining real incomes.  This is consistent with 

prior research, as rental properties that are newly introduced into the market are often more 

expensive and thus command higher overall rents, even in a market that filters effectively, 

throughout the course of their time on the market (McCarthy & Peach 2015). 
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San Francisco, California: The Textbook Non-Example 

 

	
San	Francisco	-	Median	Rent	Prices	by	Year	and	Decade	Built	

	
1980	 1990	 2000	 2005-2007	 2008-2010	 2011-2013	 2014	

<39-40s	 601.00	 907.00	 890.00	 963.00	 1070.00	 1089.00	 1127.00	
50s-70s	 659.00	 907.00	 900.00	 991.00	 1071.00	 1073.00	 1126.00	

80s	 		 974.00	 880.00	 1024.00	 1084.00	 1162.00	 1056.00	
90s	 		 		 1000.00	 938.00	 1222.00	 1162.00	 1267.00	

2000-2004	 		 		 		 1450.00	 1243.00	 1372.00	 1690.00	
2005-2009	 		 		 		 1325.00	 1299.00	 1482.00	 1380.00	

2010s	 		 		 		 		 		 1288.00	 1267.00	
 

San Francisco is significantly geographically confined and has a voluminously growing 

population, which should imply a very inelastic rental housing supply.  Additionally, median real 

renter incomes have risen 67% since 1980, which should imply significant demand for high-end 

rentals.  Very inelastic supply and high incomes should imply that expensive rentals dominate 

the market and that those prices do not tend to decrease significantly over time. 
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 Along the rows, row filtering in San Francisco is non-existent.  Real rental housing prices 

significantly appreciated over time for all ages of rental housing. 

 In the case of column filtering, we clearly observe that older rental properties do 

command a lower price overall in a given survey year.  However this again appears related to 

rising real rents for rental properties newly introduced into the market, as the first entry in each 

row increases over time.   

 Given the observable trends in real rental housing prices, it is important to consider what 

effect rapidly rising rents and exploding incomes have on access to affordable rental housing for 

median income earners.  In San Francisco's case, 19.5% of renters were considered rent burdened 

for the 1980 survey.  This percentage rose to 23% in 2000, and then rose significantly to 38% by 

2014 as real incomes fell in the absence of filtering.  However, the percentage of the population 

affordably renting a unit built in the 1980's does decline from 49% in 1990 to 27% in 2000 

before rising back to 38% 2014.  Hence in 24 years on the market those rentals did become more 

affordable over time in real terms. 
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The Eugene/Springfield Case 

 

	
Eugene	-	Median	Rent	Prices	by	Year	and	Decade	Built	

	
1980	 1990	 2000	 2005-2007	 2008-2010	 2011-2013	 2014	

<39-40s	 424.58	 452.93	 500.00	 481.80	 496.60	 493.68	 528.00		
50s-70s	 543.92	 486.53	 510.00	 494.74	 496.60	 486.20	 492.80		

80s	 		 587.33	 580.00	 489.83	 528.36	 511.29	 499.84		
90s	 		 		 600.00	 554.45	 580.50	 557.70	 563.20		

2000-2004	 		 		 		 602.98	 642.42	 643.50	 563.20		
2005-2009	 		 		 		 		 618.84	 572.00	 619.52		

2010s	 		 		 		 		 		 544.50	 598.40		
  

Eugene/Springfield (henceforth just Eugene) is a city with consistent and mild population growth, 

declining real incomes, and some building restrictions due to urban growth boundaries in Eugene.  

Oregon on the whole is very average based upon the Wharton Zoning Index, which measures the 

relative restrictiveness of zoning restrictions that construction firms face by state.  Given this, 

you'd expect a nearly unit elastic rental housing supply.  Intuition dictates that mildly elastic 

supply combined with decreasing incomes should produce filtering in the Eugene market. 
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 Both row filtering and column filtering are consistent in Eugene for all but the oldest 

rental properties.  Additionally, compared to other cities, market-entry rents in real dollars have 

increased at a relatively slow rate along the diagonal, leading to real rental rates for older and 

newer construction that are within 25% of each other (and much closer in the post-2009 era).  It 

will be interesting to see what happens in the coming years, given the boom in very high-end 

luxury construction (much of which may prove of dubious quality) that is not captured in our 

data. 

 Despite relatively meager market-entry real rental rates and seemingly functional filtering 

mechanisms over time, the percent of the population burdened by their rent expenses still rose 

from 24% in 1990 to 55% in 2014.  Additionally, the percentage of the population that could 

affordably rent a property constructed in the 1980's falls from 57.5% in 1990 to 45% in 2014, 

indicating 1980's construction has become relatively less affordable in real terms despite 24 

years in a market that filters. 
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Systematic Results 

As expected the majority of the row-filtering story varies by city due to the different 

characteristics that each city possesses.  The stories told in cities like San Francisco, Seattle, 

Santa Barbara, and Portland, where real housing rental rates increase after a rental property 

enters the market are different than those told in Lincoln, Columbia, and Tucson, where the 

opposite is true.  Unfortunately due to both a lack of permitting data and a lack of a systematic 

and reliable quality metric for new construction over the time period we studied, statistically 

estimating the causes of this difference in experience is beyond the scope of this research.  Such 

a quality metric would likely have nearly as much of a direct effect on rental housing price over 

time as the components that contribute to supply and demand elasticity.  Thus we feel the 

omission of a quality metric would produce significant omitted variable bias.  As such we 

decided that any regression that excluded a quality metric would be superfluous.  

 Demand-side considerations indicate that rising real renter incomes isn't sufficient to 

explain increasing rental rates over time, as renter incomes in Portland and Santa Barbara 

actually decline over this time period.  Supply-side considerations indicate appreciating cities do 

all share voluminous population growth compared to the depreciating cities, though Austin 

continues to confound based upon that trait.  The appreciating cities do all share geographic 

restrictions that limit urban growth, with bodies of water or waterways serving as development 

boundaries.  The appreciating cities are also in states that are on the relatively more restrictive 

side of the Wharton Zoning Index, but this cannot account for Tucson, as according to the Index 

Arizona is relatively more restrictive than Oregon by half a standard deviation.  Given these 

variables and anomalous results, we believe a more systematic study into what causes 

appreciation and depreciation would be useful for future research into left-right filtering. 
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 Much of the same could be said for top-down filtering.  Systematically we see top-down 

filtering even in the most inelastic markets.  Given prior research by McCarthy & Peach, much 

of this can be explained by systematically rising real market-entry rents over time for new 

construction as a higher entry rate will tend to indicate a higher overall rental rate throughout the 

lifetime of the rental property.  If there were an empirical reason for these systematically 

increasing real dollar entry-rents, it would almost certainly be a result of initial rental housing 

quality improvements over time given that falling real renter incomes run counterintuitive to 

such price increases.  Rising initial quality likely captures both a general trend towards larger 

rental properties with higher quality construction due to building code regulation (i.e. asbestos 

insulation and lead-based paint can no longer be used to cut costs) and outright construction of 

rentals targeted at the high-end luxury market. 
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 Fortunately we can still draw some important conclusions about filtering's effect on 

access to affordable rental housing without developing a systematic metric of filtering.  Here we 

consider affordable rental housing to equivocate to being unburdened by rental housing expenses 

based upon the Department of Housing and Urban Development's thirty percent threshold.  

Hence rental housing is affordable if it accounts for thirty percent or less of total rental 

household income, measured in real dollars.   

 The graphs above demonstrate that rental affordability was systematically stable if not 

increasing between 1980 and 2000 despite differences in city traits, with the exception of 

Bloomington, Indiana where incomes collapsed a decade early.  Cities that saw significant 

increases in real rental prices during this period also had rising real median income, based on the 

graphs below.  Cities that saw real prices stagnate or fall had relatively stagnant or falling real 

median incomes. As expected, stability in affordable rents is a function of both real rental price 

and real incomes. 
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 However, real median income stability fell apart after 2000.  This produced a stark 

decline in real incomes that no city we studied except for Seattle has fully recovered from.  This 

decline as a percentage of real income was significantly larger than any offsetting effect within 

the rental markets.  This is clear in the above graph, where changes in rental prices far outpaced 

changes in income in all cities save for Seattle.   As a result, the percentage of the renting 

population burdened by rental housing in real dollars increased in every city during this time 

period, doubling in many cases. 

 Another way to demonstrate the breakdown of the affordable rental housing market is to 

track the percentage of the population burdened by construction that was new in 1990 and 

compare it to the population that is burdened by that same construction in 2014. 
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 Most cities saw 1980's properties become relatively more affordable between 1990 and 

2000.  However, with the very noteworthy exception of Seattle, this same group of properties 

became less affordable in real dollars between 2000 and 2014, even in markets that filtered 

relatively well.   

 Given this result it is necessary to conclude that filtering alone is not a sufficient vector 

by which to produce affordable rental housing.  Filtering must be combined with stable or 

increasing real income trends in order to prove effective as a policy and planning tool.  This was 

the case prior to 2000 where the percentage of the population burdened by rental housing was 

somewhat stable or declining.  With that said, it is clear that filtering has helped mitigate the full 

impact of decreasing real incomes on the renting population in markets that have filtered 

relatively well.  Hence filtering is still a desirable market feature for planners and policy makers.  

That being said, planners and policy makers should be weary of over-building for high-end 

luxury markets, as those rental properties may remain relatively more expensive over time and 

never make it into the affordable rental-housing pool. 
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Suggestions for Future Study 

While we were able to achieve a better understanding of the filtering effect and its relationship to 

real household incomes, future research on the process of filtering would benefit from some 

additional information and changes in procedure. First, many of the cities that we focused on 

were chosen because of their comparability to Eugene, as those cities house universities that are 

considered comparable to the University of Oregon. When our research began we had a clear 

focus on Eugene and the effects of filtering on University of Oregon students. While our 

emphasis on Eugene remained, our analysis shifted due to a broader interest in the effects of 

filtering. Additional research should analyze a broader array of cities and regions to get a more 

complete panel of data. It may be useful to select cities from several states that reside at both the 

top and bottom ends of the Wharton Index.  

 Data collection ought to be another concern for future research. While IPUMS-USA 

provides a wealth of useful information, some regions were difficult to pull acceptable data for. 

Before we attempted to gather data, we planned to analyze several more cities than our results 

include. Among these cities were Madison (WI), Lawrence (KS), Tempe (AZ) and Chapel Hill 

(NC). Many cities in the IPUMS-USA database had missing years or lacked sufficient 

observations to be useable.  Some cities were simply not available.  Thus, future research that 

uses IPUMS-USA data ought to focus on major metropolitan areas for which data is both 

consistently available and less noisy.  IPUMS-USA is quite convenient given that the data is 

freely provided.  However, those interested in future research may find it beneficial to establish a 

budget for procuring a more robust dataset that included accurate permitting data and a useful 

quality metric.  Accurate permitting data would help analyze supply responsiveness, and if 
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coupled with a useful quality metric could produce sufficient information for a time series 

regression to systematically analyze what causes filtering. 

 Lastly, we spent a significant amount of time analyzing methods to create a systematic 

metric of filtering. From our preliminary review of existing literature we established that the 

filtering process is widely analyzed, but outside of the double-income method used by Rosenthal 

no systematic method has been developed.  Rosenthal's double-income method also did not 

speak to affordability, as it analyzed the incomes of occupants in a given property as that 

property aged.  An important goal for future research should be the creation of a filtering metric 

that could be applied to the notion of affordability in real terms. Such a metric could help city 

planners forecast filtering magnitude in their markets, and it could aid decision making in 

instances where long-term stability in affordable housing is a goal.  
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Conclusion 

We found that the percentage of the population that could be considered rent burdened by the 

criteria of the US HUD remained relatively stable between 1980 and 2000. Between 2000 and 

2014, the percentage of renters burdened by housing has increased significantly.  This was due in 

large part to declining real incomes and stable real rents during the period between 2000 and 

2014.  We also found that regardless of real income trends, new construction tends to enter the 

market at a higher price in real terms than in previous periods.  That construction then demands a 

price proportional to its entry price throughout its time on the market. 

 Thus we reach two substantial conclusions.  First, stable real incomes are necessary to 

maintain an affordable housing market.  While filtering certainly helps, declining real incomes 

contribute to significant burdening.  Second, city planners and policy makers should be weary of 

overbuilding in high-end markets, as those properties will continue to demand higher overall 

prices as they filter.  Therefore, unless real incomes are rising, filtering luxury construction is 

unlikely to make a meaningful contribution to the affordable housing market.  Further research 

should focus on the creation of some sort of useful systematic metric of filtering that 

policymakers could utilize to make decisions related to long-term stability in housing 

affordability. 

  

  



Bazzle, De Lira 31 
 

Appendix 

Table of Variables 

Variable Definition 

year The year the data was collected. 

cpi99 
Consumer Price Index for All Urban Consumers (from the Bureau of Labor 
Statistics) for conversion to 1999 dollars. 

city/metarea 
The city or metro area from where the data is collected. Certain areas do not 
provide city data so metro area data was used. 

ownershp Whether a property is owned or rented. All data used in this analysis is rented. 

relate 
The individual’s relationship to the head of household. All data used in this 
analysis is the Head in order to provide a means to only observe households 
once. 

hhwt 
The weight of each household data point. The 1980 decennial census assigns 
each household a weight of 20. 

rent The monthly price of rent in nominal terms. 

hhincome The annual income for the household in nominal terms. 

builtyr The estimated age of the dwelling in years. This variable exists only for data 
from the 1980, 1990 and 2000 decennial censuses. 

builtyr2 
The decade in which the dwelling was built. This variable exists only for data 
from 2000 and on. For this analysis we converted builtyr responses into 
builtyr2 terms. 

unitsstr The type of structure the unit is housed in. This ranges from single family 
home to 50+ family buildings. 

school Whether the Head is currently enrolled in schooling or not. 
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Eugene, OR 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 424.58	 452.93	 500.00	 481.80	 496.60	 493.68	 528.00		 24.36%	 16.28%	 -1.26%	
50s-70s	 543.92	 486.53	 510.00	 494.74	 496.60	 486.20	 492.80		 -9.40%	 -10.61%	 -4.67%	

80s	 		 587.33	 580.00	 489.83	 528.36	 511.29	 499.84		 -14.90%	 -12.95%	 -11.85%	
90s	 		 		 600.00	 554.45	 580.50	 557.70	 563.20		 -6.13%	 -7.05%	 -7.05%	

2000-2004	 		 		 		 602.98	 642.42	 643.50	 563.20		 -6.60%	 6.72%	 		
2005-2009	 		 		 		 		 618.84	 572.00	 619.52		 0.11%	 -7.57%	 		

2010s	 		 		 		 		 		 544.50	 598.40		 	9.90%	 		 		
%	Diff	from	earliest	 28.11%	 29.67%	 20.00%	 25.15%	 24.62%	 10.29%	 13.33%	

	%	Diff	from	second	 		 20.72%	 17.65%	 21.88%	 24.62%	 11.99%	 21.43%	
	Median	Monthly	Income	 1952.66	 1964.48	 1983.33	 1726.45	 1612.50	 1556.67	 1742.40	
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Ann Arbor, MI 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 746.00	 907.00	 750.00	 826.00	 1070.00	 782.00	 627.00	 -15.95%	 4.83%	 4.27%	
50s-70s	 746.00	 722.00	 700.00	 735.00	 611.00	 667.00	 704.00	 -5.63%	 -10.59%	 -4.71%	

80s	 		 907.00	 800.00	 779.00	 711.00	 787.00	 697.00	 -23.15%	 -13.23%	 -1.63%	
90s	 		 		 940.00	 763.00	 764.00	 858.00	 774.00	 -17.66%	 -8.72%	 -8.72%	

2000-2004	 		 		 		 1205.00	 1006.00	 787.00	 1056.00	 -12.37%	 -34.69%	 		
2005-2009	 		 		 		 		 1088.00	 1001.00	 774.00	 -28.86%	 -8.00%	 		

2010s	 		 		 		 		 		 		 915.00	 		 		 		
%	Diff	from	earliest	 0.00%	 0.00%	 25.33%	 45.88%	 1.68%	 28.01%	 45.93%	

	 	 	%	Diff	from	second	 		 25.62%	 34.29%	 3.81%	 78.07%	 17.99%	 29.97%	
	Median	Monthly	Income	 2775.00	 2970.25	 2808.33	 2333.42	 2201.50	 2395.92	 2405.33	
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Austin, TX 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 402.00	 379.00	 490.00	 512.00	 622.00	 556.00	 634.00	 57.71%	 38.31%	 13.47%	
50s-70s	 544.00	 554.00	 580.00	 512.00	 513.00	 534.00	 599.00	 10.11%	 -1.84%	 -7.93%	

80s	 		 453.00	 650.00	 537.00	 567.00	 548.00	 605.00	 33.55%	 20.97%	 -15.69%	
90s	 		 		 750.00	 626.00	 611.00	 644.00	 648.00	 -13.60%	 -14.13%	 -14.13%	

2000-2004	 		 		 		 661.00	 665.00	 704.00	 774.00	 17.10%	 6.51%	 		
2005-2009	 		 		 		 883.00	 741.00	 726.00	 774.00	 -12.34%	 -17.78%	 		

2010s	 		 		 		 		
	

644.00	 697.00	 8.23%	 		 		
%	Diff	from	earliest	 35.32%	 19.53%	 53.06%	 72.46%	 19.13%	 15.83%	 9.94%	

	 	 	%	Diff	from	second	 		 -18.23%	 29.31%	 72.46%	 44.44%	 20.60%	 16.36%	
	 	Median	Monthly	Income	 2296.92	 2439.33	 3016.67	 2462.50	 2460.50	 2470.00	 2757.33	
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Bloomington, VT 
Median Rent Prices 

	
1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 419.00	 490.00	 537.00	 619.00	 465.00	 514.00	 22.67%	 10.98%	 -5.10%	
50s-70s	 453.00	 480.00	 466.00	 497.00	 482.00	 493.00	 8.83%	 6.40%	 0.42%	

80s	 655.00	 500.00	 496.00	 396.00	 452.00	 549.00	 -16.18%	 -30.99%	 -9.60%	
90s	 		 650.00	 554.00	 544.00	 522.00	 528.00	 -18.77%	 -19.69%	 -19.69%	

2000-2004	 		 		 722.00	 611.00	 665.00	 549.00	 -23.96%	 -7.89%	 		
2005-2009	 		 		 727.00	 519.00	 726.00	 669.00	 -7.98%	 -0.14%	 		

2010s	 		 		 		 		 858.00	 994.00	 15.85%	 		 		
%	Diff	from	earliest	 56.32%	 32.65%	 35.38%	 -16.16%	 84.52%	 93.39%	

	 	 	%	Diff	from	second	 44.59%	 35.42%	 56.01%	 4.43%	 78.01%	 101.62%	
	 	Median	Monthly	Income	 1792.00	 1850.83	 1452.08	 1508.83	 1391.50	 1642.67	
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Columbia, MO 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 402.00	 379.00	 350.00	 487.00	 420.00	 486.00	 528.00	 31.34%	 20.90%	 38.86%	
50s-70s	 487.00	 379.00	 400.00	 392.00	 389.00	 408.00	 387.00	 -20.53%	 -16.22%	 2.00%	

80s	 		 487.00	 450.00	 471.00	 474.00	 414.00	 465.00	 -4.52%	 -14.99%	 -8.00%	
90s	 		 		 550.00	 529.00	 488.00	 494.00	 493.00	 -10.36%	 -10.18%	 -10.18%	

2000-2004	 		 		 		 620.00	 596.00	 545.00	 598.00	 -3.55%	 -12.10%	 		
2005-2009	 		 		 		 723.00	 619.00	 529.00	 620.00	 -14.25%	 -26.83%	 		

2010s	 		 		 		 		 		 1016.00	 443.00	 -56.40%	 		 		
%	Diff	from	earliest	 21.14%	 28.50%	 57.14%	 48.46%	 47.38%	 109.05%	 -16.10%	

	 	 	%	Diff	from	second	 		 28.50%	 37.50%	 84.44%	 59.13%	 149.02%	 14.47%	
	Median	Monthly	Income	 2252.92	 2144.83	 2266.67	 1939.83	 1838.25	 1876.83	 2129.58	
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Lincoln, NE 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 425.00	 419.00	 430.00	 469.00	 389.00	 386.00	 493.00	 16.00%	 -9.18%	 -10.23%	
50s-70s	 487.00	 453.00	 460.00	 426.00	 412.00	 386.00	 479.00	 -1.64%	 -20.74%	 -16.09%	

80s	 		 520.00	 470.00	 496.00	 426.00	 450.00	 493.00	 -5.19%	 -13.46%	 -4.26%	
90s	 		 		 590.00	 530.00	 513.00	 489.00	 528.00	 -10.51%	 -17.12%	 -17.12%	

2000-2004	 		 		 		 661.00	 622.00	 516.00	 584.00	 -11.65%	 -21.94%	 		
2005-2009	 		 		 		 537.00	 611.00	 601.00	 655.00	 21.97%	 11.92%	 		

2010s	 		 		 		 		 		 529.00	 598.00	 13.04%	 		 		
%	Diff	from	earliest	 14.59%	 24.11%	 37.21%	 14.50%	 57.07%	 37.05%	 21.30%	

	 	 	%	Diff	from	second	 		 14.79%	 28.26%	 26.06%	 48.30%	 37.05%	 24.84%	
	Median	Monthly	Income	 2326.58	 2128.00	 2341.67	 2113.17	 1938.25	 1905.75	 2241.08	
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Portland, OR 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	 %	Diff	2000-2013	

<39-40s	 424.58	 419.33	 550.00	 546.04	 588.28	 607.62	 633.60	 49.23%	 43.11%	 10.48%	
50s-70s	 486.54	 486.53	 550.00	 511.80	 543.90	 555.75	 598.40	 22.99%	 14.22%	 1.05%	

80s	 		 486.53	 570.00	 511.80	 573.00	 566.28	 598.40	 22.99%	 16.39%	 -0.65%	
90s	 		 		 650.00	 562.10	 550.08	 580.80	 626.56	 -3.61%	 -10.65%	 -10.65%	

2000-2004	 		 		 		 614.16	 634.68	 644.67	 633.60	 3.17%	 4.97%	 		
2005-2009	 		 		 		 746.79	 619.20	 711.48	 985.60	 31.98%	 -4.73%	 		

2010s	 		 		 		 		 		 715.00	 774.40	 8.31%	 		 		
%	Diff	from	earliest	 14.59%	 16.03%	 18.18%	 36.76%	 5.26%	 17.67%	 22.22%	

	 	 	%	Diff	from	second	 		 0.00%	 18.18%	 45.91%	 13.84%	 28.65%	 29.41%	
	Median	Monthly	Income	 1932.58	 2030.56	 2314.17	 1806.75	 1935.00	 1996.50	 2053.33	
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San Francisco, CA 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 601.00	 907.00	 890.00	 963.00	 1070.00	 1089.00	 1127.00	 87.52%	 81.20%	 22.36%	
50s-70s	 659.00	 907.00	 900.00	 991.00	 1071.00	 1073.00	 1126.00	 70.86%	 62.82%	 19.22%	

80s	 		 974.00	 880.00	 1024.00	 1084.00	 1162.00	 1056.00	 8.42%	 19.30%	 32.05%	
90s	 		 		 1000.00	 938.00	 1222.00	 1162.00	 1267.00	 26.70%	 16.20%	 16.20%	

2000-2004	 		 		 		 1450.00	 1243.00	 1372.00	 1690.00	 16.55%	 -5.38%	 		
2005-2009	 		 		 		 1325.00	 1299.00	 1482.00	 1380.00	 4.15%	 11.85%	 		

2010s	 		 		 		 		 		 1288.00	 1267.00	 -1.63%	 		 		
%	Diff	from	earliest	 9.65%	 7.39%	 12.36%	 37.59%	 21.40%	 18.27%	 12.42%	

	 	 	%	Diff	from	second	 		 7.39%	 11.11%	 33.70%	 21.29%	 20.04%	 12.52%	
	Median	Monthly	Income	 2918.42	 3584.00	 4416.67	 3785.83	 4208.75	 4013.75	 4875.17	
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Santa Barbara, CA 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	 %	Diff	from	2nd	

%	Diff	2000-
2013	

<39-40s	 543.92	 772.80	 800.00	 883.30	 932.40	 889.20	 844.80	 55.32%	 63.48%	 11.15%	
50s-70s	 658.67	 840.00	 780.00	 908.60	 932.40	 889.20	 915.20	 38.95%	 35.00%	 14.00%	

80s	 		 772.80	 750.00	 883.30	 928.80	 858.00	 985.60	 27.54%	 11.02%	 14.40%	
90s	 		 		 700.00	 767.70	 932.40	 889.20	 915.20	 30.74%	 27.03%	 27.03%	

2000-2004	 		 		 		 776.44	 1146.00	 1089.00	 915.20	 17.87%	 40.26%	 		
2005-2009	 		 		 		 826.00	 761.46	 963.30	 915.20	 10.80%	 16.62%	 		

2010s	 		 		 		 		 		 1259.70	 598.40	 -52.50%	 		 		
%	Diff	from	earliest	 21.10%	 0.00%	 -12.50%	 -6.49%	 -18.33%	 41.67%	 -29.17%	

	 	 	%	Diff	from	second	 		 -8.00%	 -10.26%	 -9.09%	 -18.33%	 41.67%	 -34.62%	
	Median	Monthly	Income	 2391.58	 2907.63	 2916.67	 2676.67	 2719.50	 2568.80	 2593.07	
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Seattle, WA 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	

%	
Difference	 %	Diff	from	2nd	

%	Diff	2000-
2013	

<39-40s	 486.54	 553.73	 650.00	 636.02	 696.60	 715.00	 774.40	 59.16%	 46.96%	 10.00%	
50s-70s	 543.92	 553.73	 650.00	 602.98	 649.40	 653.40	 696.96	 28.14%	 20.13%	 0.52%	

80s	 		 688.13	 700.00	 626.34	 649.40	 715.00	 774.40	 12.54%	 3.91%	 2.14%	
90s	 		 		 780.00	 725.05	 753.69	 786.50	 915.20	 17.33%	 0.83%	 0.83%	

2000-2004	 		 		 		 762.85	 777.00	 858.00	 915.20	 19.97%	 12.47%	 		
2005-2009	 		 		 		 		 916.80	 929.50	 985.60	 7.50%	 1.39%	 		

2010s	 		 		 		 		 		 1111.50	 985.60	 -11.33%	 		 		
%	Diff	from	earliest	 11.79%	 24.27%	 20.00%	 19.94%	 31.61%	 55.45%	 27.27%	

	 	 	%	Diff	from	second	 		 24.27%	 20.00%	 26.51%	 41.18%	 70.11%	 41.41%	
	Median	Monthly	Income	 2105.66	 2330.61	 2666.67	 2409.17	 2546.67	 2740.83	 2880.53	
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Tucson, AZ 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 379.00	 379.00	 450.00	 453.00	 466.00	 482.00	 465.00	 22.69%	 27.18%	 7.11%	
50s-70s	 544.00	 487.00	 480.00	 480.00	 490.00	 472.00	 493.00	 -9.38%	 -13.24%	 -1.67%	

80s	 		 487.00	 500.00	 487.00	 495.00	 472.00	 479.00	 -1.64%	 -3.08%	 -5.60%	
90s	 		 		 610.00	 570.00	 627.00	 617.00	 584.00	 -4.26%	 1.15%	 1.15%	

2000-2004	 		 		 		 734.00	 726.00	 674.00	 598.00	 -18.53%	 -8.17%	 		
2005-2009	 		 		 		 810.00	 777.00	 726.00	 704.00	 -13.09%	 -10.37%	 		

2010s	 		 		 		 		 		 708.00	 676.00	 -4.52%	 		 		
%	Diff	from	earliest	 43.54%	 28.50%	 35.56%	 78.81%	 66.74%	 46.89%	 45.38%	

	 	 	%	Diff	from	second	 		 0.00%	 27.08%	 68.75%	 58.57%	 50.00%	 37.12%	
	Median	Monthly	Income	 2296.92	 2016.00	 2316.67	 2065.00	 2039.58	 1996.08	 2252.83	
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Wichita, KS 
Median Rent Prices 

	
1980	 1990	 2000	

2005-
2007	

2008-
2010	

2011-
2013	 2014	 %	Difference	

%	Diff	from	
2nd	

%	Diff	2000-
2013	

<39-40s	 355.73	 352.13	 330.00	 321.20	 334.11	 318.63	 352.00	 -1.05%	 -10.43%	 -3.45%	
50s-70s	 543.92	 419.33	 390.00	 361.35	 372.96	 363.09	 359.04	 -33.99%	 -33.25%	 -6.90%	

80s	 		 486.53	 460.00	 377.41	 394.74	 378.95	 464.64	 -4.50%	 -22.11%	 -17.62%	
90s	 		 		 500.00	 477.68	 372.96	 444.60	 485.76	 -2.85%	 -11.08%	 -11.08%	

2000-2004	 		 		 		 511.80	 503.10	 521.95	 478.72	 -6.46%	 1.98%	 		
2005-2009	 		 		 		 		 472.14	 511.29	 485.76	 2.88%	 8.29%	 		

2010s	 		 		 		 		 		 592.80	 528.00	 -10.93%	 		 		
%	Diff	from	earliest	 52.90%	 38.17%	 51.52%	 59.34%	 41.31%	 86.05%	 50.00%	

	 	 	%	Diff	from	second	 		 16.03%	 28.21%	 41.64%	 26.59%	 63.27%	 47.06%	
	Median	Monthly	Income	 2411.66	 2240.00	 2166.67	 1826.83	 1741.50	 1710.48	 1877.33	
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Percent of Population Burdened Graphs 

Percent of Population Burdened (>30% of Income) by Rent 
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Percent of Population Burdened by Rent over Time 

 

Percent Change of Rent/Income Graphs 

Percent Change of Rent of 50s-70s Properties and Income from 1990 to 2014 
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Percent Change of Rent of 50s-70s Properties and Income from 2000 to 2014 
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