Greenfield Growth. For many observers, the appearance of new Ithames on the outskirts of a metropolitan
area is a natural and welcome sign of economic tirewd urban expansion. The housing industrykisyssector
of the economy in Canada and the United Statestrenklet-watchers eagerly anticipate the releasgafterly
data on building permits, housing starts, and gaiess. Photograph July, 2010 (Elvin Wyly).
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In the past generation, the humanities and soci@hees have been transformed in many ways
by the rise of critical social theory, and its daagje to mainstream thinking. A key part of this
change involves raising questions about the standaken-for-granted categories used in
mainstream thinking. Critical social theory haswh how many of the simplest categories,
concepts, and words we use to describe our wertdce, gender, nation, city -- are not as

simple and unproblematic as they might at firstespp Such concepts should not be accepted as
taken-for-granted realities, but insteadsasial constructions Social categories and constructs
are neither natural nor inevitable. Our attemptsriderstand the social world are thus
inseparable from the analytical categories andtcods that we develop, individually and
collectively, to help us perceive and organize ol@gons about that world.




In the case of urban housing and neighborhoodsctimstructivist perspective is at once
obvious and paradoxical. Asserting that housirgpially constructed involves turning the self-
evident into something that’s almost a joke, a @layvords. Yet there is almost no other realm
of urban geography where categorizations, assumgtand constructions are more powerful in
naturalizingparticular ways of understanding space and pl&tsising and neighborhood
change evoke deep-rooted understandings of homamuaaity, commonality, difference,
opportunity, change, security and insecurity. Klohthe phrases people commonly use to
describe home and neighborhood. “It's a brand-heuse, in the best neighborhood.” “This
place isn’t what it used to be.” “This neighbordas at a turning point.” “The neighborhood is
going downhill.”
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Emptying Out: Detroit, July 2010 (Elvin Wyly). This image shotte same metropolitan area as the one on the
previous page. This is just west of Downtown Digtkghile the image on the previous page showsatbalthy
suburbs north of the city. In the middle of thentieth century, there were occupied single-faimiynes on nearly
every single lot in this neighborhood. Thankseémdustrialization and slow growth for the metrotaol region as

a whole, however, suburban housing growth has isyerdwn households and economic activity outhaf tirban
core.




How and why do neighborhoods change? How do hguserkets shape the internal structure
of the city? Today, we'll first consider the meags and functions of housing. Then we’ll
examine a theory of neighborhood ‘life cycles’ thas played a decisive role in how many

people think about local growth and decline.

Neell examine the interaction of supply and

demand in the way ‘housing space’ interacts wittial space,” and carves out distinct spatial
sub-markets within metropolitan regions. Finallee’ll consider a case study of a useful way
of analyzing local housing markets -- the hedomicipg model.

The Meanings of Housing

Housing plays many roles in individual lives andactiety. Five roles stand out as most

important.

The meanings of housing
Use value:

1. Shelter and privacy.

2. Status and privilege.

3. A physical and social
environment.

4. Accessibility to opportunities
in the broader urban and
regional landscape.

Exchange value:

5. The opportunity to build and
store financial wealth. This
opportunity is only available to
owners, and is determined by
rules on property rights,
subsidies, and taxation.

First, housing provideshelter and privacy.
Housing provides a setting for individual and
family life outside the realm of work.

Second, housing servesasexpression of
status and privilege Getting the ‘right’
house, in the ‘right’ neighborhood, offers a
sign of achievement, arrival, upward mobility,
and prestige.

Third, housing provides a specifitysical

and social environment based on the
characteristics of the immediate vicinity of a
housing unit. A suburban single-family house,
for instance, might provide a spacious lot with
a well-groomed front lawn and a dense thicket
of trees in the backyard. A downtown
apartment in a high-rise building, by contrast,
might offer the opposite: trebsenceof a

yard, and hence thebsenceof yard-work. For
families with children, the suburban single-
family house will typically provide neighbors
who also have children, whereas the downtown
apartment or condo might bring a mixture of
young professionals, childless couples, and
elderly residents.

Fourth, housing offeraccessibilityto the

broader urban and regional landscape of employwm@gmbrtunities, schools, shopping districts,
and other amenities. As cities and metropolitayiomes spread out across space, they create
dramatic unevenness in accessibility. The resudtfine-grained spatial kaleidoscope of choices
and trade-offs. The suburban single-family hofmeinstance, might provide access to nearby
open space -- farm fields, forests, nature traitd perhaps a nearby shopping mall with large



retailers who can offer the lowest prices by opegaiit vast economies of scale. But the
tradeoff might be a long commute to get to a gadd jThe city apartment might offer quick
access to downtown jobs, and a large selectiooaafl Festaurants, but at the tradeoff of higher
prices compared to the distant, inaccessible saouthg-box’ retailers.

Taken together, the four functions described alwawvebe considered part of a ‘bundle of
housing services.” “The net utility of these seed is generally referred to as the use value of
housing. Because it depends a great deal on ddsrand preferences of particular households,
theuse valueattributed to a particular dwelling will tend tary according to socioeconomic
background, household type, lifestyle, and so’on.”

But the final crucial aspect of housing servicaslaes the
(5) treatment of the home as a source of storedhfilal wealth:

“Equity (for owners) -- the financial return on eavestment in housing
(specifically, the difference between the markdti@af the dwelling and the
amount of any outstanding mortgage debt on thegotgypthat is (for owner-
occupiers) tax-free. In this context, we shoultertbat the equity value of
housing, along with that of other real estate itmests, ebbs and flows with
economic long waves. ... The potential for gainingarned income through
equity increases, together with the use valuedWelling, will determine its
exchange valuan the marketplace””

Urban housing markets are shaped by the intergdlégctors that influence use value and
exchange value. In almost all cities, housingstitutes the single largest category of land use;
therefore, patterns of neighborhood differentiatamil change are tied closely to the dynamics of
housing markets.

! Paul Knox and Linda McCarthy (2005)Irbanization Upper Saddle River, NJ: Prentice-Hall, p. 346.
2 Knox and McCarthylUrbanization p. 346.
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New Housing Starts in the United States, Monthly, ousands, January 1959-September 201@ata Source:
U.S. Bureau of the Census (2010)ew Privately Owned Housing Units Started, by Mphbt Seasonally
Adjusted. Washington, DC: U.S. Department of Commerce.

Neighborhood Change and Neighborhood Life Cycles

A neighborhood is the product of present conditiang the accumulated history of past choices
by individuals, institutions, and powerful colleatiforces of investment, disinvestment, and
urbanization. Every neighborhood is changing: ngvlaces that appear to be stable, secure, and
perhaps even ‘timeless’ in their appearance anthctex, are sites of dynamic restructuring and
turnover. Inthese cases, the interplay of varlonds of change are simply in balance,
producing an equilibrium that is easily mistakenddack of change.

Neighborhood change involves four distinct compasten

1. The ongoing physical deterioration of housingsuand public infrastructure,
2. Flows of investment and disinvestment,

3. The mobility of households and individuals, and
4. changes affecting households and individualplace.”

Understanding neighborhood change requires thdteneareful to separate these distinct
components — while also recognizing that they aterdependent. One of the most important
signals people use to decide whether their neididmat is changing in good or bad ways, for



example, involves paying careful attention to tharacteristics of who is moving in, and who is
leaving. In turn, people who are considering mgvirto a neighborhood will pay close
attention to the quality and consistency of phylsicaintenance of the housing stock and public
infrastructure. Unfortunately, the interwoven sotE housing as an expression of prestige and
(for owners) a store of financial value createsimerable opportunities for cultural conflict,
class polarization, and racial and ethnic exclusion

The components of neighborhood change play outtomerand space at multiple scales; in the
case of time, scales of change can sometimes leevelosfrom year to year, but even places that
seem to be unchanging are always in flux. Evemly five percent of households move each
year, for example (an extremely low estimate)s gafe to assume that after five years a quarter
of a neighborhood’s residents will be differentofdover, the built environment -- the entire
ensemble of housing units and public infrastructare neighborhood -- does not last forever.
Knox and McCarthy suggest that “Although it is motommon for fragments of the urban
. fabric to last for 100 years or more, 50 to 60
Components of neighborhood  years can be considered to be a reasonable life
Change expectancy in most circumstances in the
United States™ Clearly, such benchmarks are
deeply contextual: fragments of European,

1. Aging and physical Asian, and Middle Eastern cities are aged

deterioration of the built several centuries, while even in Canada and

environment. the_Unlted S_ta_tes we cap_uncover enorrpous
regional variation in the ‘life expectancy’ of
neighborhood$.

2. Flows of investment and
i But in North America, a deeply influential
disinvestment. perspective took hold in the twentieth century
N based on the notion of a neighborhood life
3. The mobility of households expectancy. According to the “neighborhood

and individuals -- people moving life cycle” model, all of the complex fo_rces of
use value and exchange value that drive

in and out of the neighborhood. community change can be summarized in

broad and fairly predictable trajectories.
4. Changes affecting household
and individuals in place

Srhe model has five main stages:

1. Development:construction of new upscale
houses for higher-income households.

2. In-filling: construction of multifamily rental complexes inases density and reduces the
upper-class exclusivity of the neighborhood.

% Knox and McCarthylUrbanization p. 342.

* My first impression of some of Vancouver’s neigtimmods is best summarized by a scene frdnStory Steve
Martin’s (1991) satire of urban life and societySouthern California. Taking a visitor through soaf the bland,
anonymous suburbs of Los Angeles built in the 136@51970s, he describes the neighborhood withsesa awe
and astonishment: “You know, some of these hoasssventy years old



3. Downgrading: long-term aging of houses and people. Deteriagatousing typically
encourages higher-income households to move odtloarer-income households to move in.

4. Thinning out: accelerated decline and deterioration, followedapyd turnover, and the
demolition of the oldest housing.

5. Renewal and reinvestmenéfter a period
of severe decline, reinvestment begins a new
life cycle for the neighborhood.
1. Development_ Redevelopment creates new luxurious housing
2 In-fiIIing units for higher-income households,

) S sometimes displacing an existing population
3. Downgrading. of poor and working-class residents.

4. Thinning out.
5. Renewal and redevelopment.

The neighborhood life cycle:

This sequence is a generalization, and so it
does not offer precise predictions for what will
(or should) happen to particular cities or
neighborhoods. The model, in fact, was
developed by looking back through urban
history, and generalizing from the experience ofipalar cities. The cities that received the
most attention were U.S. and Canadian cities frieenindustrial age, from the late nineteenth
century onward. Typically, the industrial citytble 1870s had a very steep density gradient,
with tightly-packed working-class housing aroundtcally-located factories. In the latter years
of the nineteenth century, urban growth was cowotigu-- as cities expanded, new homes built
on the edge simply expanded the existing boundafid®e built-up area without changing its
shape. Inthe early years of the twentieth centuwswever, the streetcar began to alter the shape
of new urban growth. New residential developmemia@ded faster along the corridors where
efficient transportation allowed faster commutesrdenger distances. More households gained
access to houses on more spacious lots, and angyomvmber of working-class residents moved
farther away from the central factories; at the same, the factories themselves were
decentralizing. The result was a shift in the dgnmofile from the city center out to the
suburban fringe. When the Great Depression hwgver, housing construction came to an
abrupt halt. World War Il revived industrial dendamut the military focus of the economy
continued to restrict housing production -- leavangery narrow band of homes built between
1930 and 1945. The postwar years, however, braugpatial explosion. Increasing automobile
ownership and major investments in road improvesantl national highway systems allowed
the metropolis to burst forth -- with residentiabslivisions spreading out at ever-greater
distances from the historic urban core.



Historic urban core (pre-1880s)
Contiguous urban growth, 1880s
Contiguous urban growth, 1890s

Streetcar suburbanization, 1900-1929

City-building on hold:
The Great Depression and World War I1, 1930-1945

Postwar automobile suburbanization, 1946-

Housing Construction Cycles and Waves of
Investment. A new neighborhood on the suburban

fringe atA is overtaken by successive outward waves

of investment, migration, and removals from the
housing stock. Eventuall winds up in the

heart of the disinvested inner citfiource: Modified
and adapted from John S. Adams and Barbara J.
VanDrasek (1993)Minneapolis-St. Paul: People,
Place, and Public Life Minneapolis: University

of Minnesota Press, p. 99.

The distinctive economic conditions and transpamainnovations of different time periods
etched themselves into the urban landscape. Asgkthousing construction cycles also
reshaped the environment of choices available tsdiaolds, in distinct spatial housing
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submarkets New investment on the suburban fringe genetatiyeted higher-income

households, and their moves triggered a cascadsstire rest of the metropolis. The highest-
status households moved into the highest-statuwdy+emnstructed homes; in turn, the houses
left-behind by these elite movers became availabhaiddle-class households; and these middle-
income movers left homes that could then be occulpyemoderate- or low-income households.

As George Galster summarizes the logic,

“The central phenomenon that the specificationubfsharkets was intended to
illuminate was the dynamic of dwelling price andality changes and



households’ associated moves. This dynamic hasdpeeerally described as

filtering.” °

Housing filtering is like a
downwardly-moving escalator:
new houses at the top lure
higher-income households,

Filtering happens with any kind of durable
commodity that has a significant resale market.
People who can afford to, buy the new
products, and then the used ones “filter” down
to others who buy used cars, refrigerators,
sofas, books, computers, and so on. When

creating spaces for households applied to the housing market, filtering can be

farther on down to take a step up

likened to an escalator. When a new step
appears at the top, upwardly-mobile

households take a step up -- making space for
the household on the next lowest step to move
up. Older and less desirably housing units fdtewn to lower-income groups, until at the very

bottom of the market, homes are abandoned and gdrad!

Filtering was introduced as a purely descriptiveaspt. But its broader implications should be
clear: the theory portrays the housing market taglkde-down affair, in which new construction
at the very top of the market will help everyonecéuse housing opportunities will “filter down’
to successively lower-income households.

Removed from mm J
housing stock:
abandoned and
demolished

Added to housing stock:
new home construction

new unit, vacating a home
that is now available for
another household

Household moves into

Used houses "filter down” to
other households.

Comparatively new, high-quality houses
filter to middle-income households.

Older and less desirable houses
Jilter down to lower-income households.

Housing
Filtering as an
Escalator.
Source: Graphic
by Elvin Wyly,
modified and
adapted from
John S. Adams
(1993).
Metropolitan
Analysis.
Minneapolis:
Department of
Geography,
University of
Minnesota.

®> George Galster (1996). “William Grigsby and theadysis of Housing Sub-Markets and FilteringJtban

Studies33(10), 1797-1805



Closely tied to the idea of housing filtering i® ttnodel of the “vacancy chain.” When a newly-
created housing unit is completed and occupiedholisehold that moves in has, obviously, left
behind a previous home. Unless this is a new Hmldethe move into the new unit has created
a vacancy; when this other unit is occupied, it tdlve created another vacancy, and sb ds.
households move into new homes that better suitnkeeds, resources, and circumstances,
vacancy chains move in the opposite directions piossible to use survey research methods to
trace housing vacancy chains, and there is a nelihg literature built on hundreds of studies in
scores of cities. Vacancy chains can be tracdtblbigeholds moving into all kinds of housing,
but there is especially intense interest in housagancy chains that are created by the
construction of new housing. New housing builthat ‘top’ of the market -- the highest quality
and highest price units, often built in new, outtyisuburbs -- are believed to filter down and in.
If they stretch far enough, these cascading vacahains will eventually allow people to move
“up and out” of the lowest-income neighborhoodsrriba urban core.

When households move one way,
vacancy chains move the
opposite direction.

Vacancy chains suggest a
“trickle-down” view of the
housing market.

® F. Kristof (1965). “Housing Policy Goals and fhernover of Housing.”Journal of the American Institute of
Planners31, 232-245.
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Households Move Out, Vacancy Chains Move

in. New upscale construction on the urban fringe
lures wealthy households to move out, creating a
vacancy that is then fiilled by an upper-middle
income mover. Households move out, while
vacancy chains move in the opposite direction.
Source: Modified and adapted from John S.
Adams (1993).Metropolitan Analysis.
Minneapolis: Department of Geography,
University of Minnesota.
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Social Space and Housing Space

While new housing construction is changing the shaficities and neighborhoods, society is

changing too. Divisions of social and economisslare expressed in urban space -- blue collar

and white-collar neighborhoods, poverty ghettoselitd gated estates. Different places in the
city also develop as communities attractive to

B ) i people at various stages of the life cycle - from
The “social space” of class and young aduits just looking for their first

life-cycle differences can be apartments, to late middle-age large families
mapped onto “housing space”: with many children.

varying submarkets divided by Al of these factors come together in urban
space, quality, price, and type of space. Social divisions become housing
housing unit submarkets Social space becomes housing

) space. Over time, social change evolves with
changes in housing space. New construction
initiates waves of filtering and vacancy chainsidgthborhoods evolve as they experience shifts
in the separate components of physical deteriaralivestment/disinvestment, household and
individual mobility, and changes in place amongifeas and inviduals. The result is a
systematic partitioning of the metropolis into ohist spatial housing submarkets, each suited to a
particular grouping of social class and stage anlifie cycle:

“The housing process can be defined as a set ciefmlds in a place living in the
housing units located at that place. Each houdetead a set of attributes which
relate to its housing needs and wants. A hous&hbéising requirements vary
systematically throughout the household’s life eycThe housing stock in a
place depends on the construction history of agpla@onsequently the attributes
of the housing units are created to a large extel@pendently of the present
households. Yet when several household classebgse and occupy the
different kinds of housing available in a city,exies of distinctive housing usage
patterns is the outcomé.”

" Ronald Abler, John S. Adams, and Peter R. Go@@{L Spatial Organization Englewood Cliffs, NJ: Prentice-
Hall, p. 171. Key elements of the social spaceltemgsing space models were developed in BrianBetry and P.
H. Rees (1969). “The Factorial Ecology of CalctttAmerican Journal of Sociologd4(5), especially p. 464,
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analysts, and for
many people who are involved in dealing with profdeand possibilities in city and
neighborhood organizations, they provide a basgereace point for understanding local trends
and outcomes. Nevertheless, these models havarhemal limitations with far-reaching
implications. Five issues are crucial.

First, the neighborhood life-cycle model is neither natnor inevitable. Yet soon after
variations on the life-cycle model were devise@ytfound their way into key elements of public
policy affecting cities and housing. Descriptihedry became legitimation and catalyst for
policy decisions thgbrecipitatedthe transition from infilling to downgrading toitiming out to
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renewal. Explanatory theory became causal dri¥eemhborhood change. John Metzger, for
example, offers a detailed policy history of tHe-kcycle concept and the ways it became the
basis for “planned abandonment.”

“Disparate patterns of metropolitan growth and mecin the United States are
the legacy of economic racism, decisions on ingaldtrcations, and the suburban
bias of federal highway and housing programs..eséhdisparities have been
exacerbated by the neighborhood life-cycle theanyevolving real estate
appraisal concept used as a basis for neighbonblanding decisions. Planners
constrained by fiscal and political conditions haged this theory to encourage
the ‘deliberate dispersal’ of the urban poor, fokm by the eventual reuse of
abandoned area8.”

The most provocative elements of Metzger’'s argunmesttived the way the life-cycle concept
was used after the urban uprisings in the inngrraighborhoods of many U.S. cities in the late
1960s. “Postriot urban policy can be understooal dmlectical process of social change.
‘Triage’ planning was used to depopulate areagoiasunrest.®

Second the relationship between social space and hosgiage -- that conceptual mapping of
the different housing needs of different kindsrafividuals and families -- is socially contextual.
The individual and family “life-cycle” is a constuthat involves key definitions and
assumptions. Indeed, demographers and
sociologists now describlge-coursechanges
The suburban single-family rather thariife-cyclechanges: there are many
house is labor-intensive, and thlspaths of change in the lives of individuals and
families that were never recognized or
work is gendered. considered in the simplest life-cycle models
used in the 1950s and 1960s. These

In the Vancouver region one teleological models portrayed an inevitable
' progression (young adult, marriage, children,

sixth of women age 15 and over middle-age, empty-nesters, retirement) that
spend 30 hours or more per weelgnored single mothers and fathers, divorced

on unpaid housework. Thisis Parents, widows and widowers, gay and
' lesbians with and without children, single

three times the proportion for people who never marry or have children, and

men in the same age group. many other people who are balancing their
individual lives with the needs and desires of
those whom they care about.

Quite simply, anytime we see a discussion of “fgnadlues,” we must immediately consider the
deeply political tensions ovéow family is defined, and which kinds of famihes valued

These issues matter in housing markets. Recaltitbamplicit story of the social space -
housing space theory is that the best, high-stadusing is the detached, single-family house on

8 John T. Metzger (2000). “Planned Abandonmente Nighborhood Life-Cycle Theory and National Urban
Policy.” Housing Policy Debat&1(1), 7-40, quote from p. 7.
° Metzger, “Planned Abandonment,” p. 7.
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its own private yard. Perhaps. But this housiytegequires a lot of labor, and most of this
labor is unpaid and hidden from most official econmodiscussions. It is also gendered. In the
Vancouver metropolitan area, more than 162 thousamden age 15 and over spend more than
30 hours per week in unpaid housework. This is<ixi of all women -- a proportion three
times the rate for men. The spatial pattern of eomvorking full-time in unpaid housework --
and unpaid childcare -- is a very suburban patt&@ighborhoods dominated by single-family
houses (but where families don't have enough meoodyre paid house cleaners or child-
minders) require huge investments of women’s unpaick. Suburban patterns like these are
part of the reason Betty Friedan likened the suduitibuse to a prison, and the urban planner
Dolores Hayden wrote a chapter asking, “What Wauldon-Sexist City be Like%®

Share of Females Age
15 Years and Over
Spending More than
30 Hours per Week
on Unpaid Housework

0.0000 - 0.1000
0.1001 - 0.1500
0.1501 - 0.2000
0.2001 - 0.2500

0.2501 - 0.5556

Women’s Unpaid Household Labor in the Vancouver Matopolitan Area. Data Source: Map by Elvin Wyly,
derived from Statistics Canada (2008umulative Profile for Census Tracts, 2006 CendDtawa: Statistics
Canada.

10 Betty Friedan (1963)The Feminine MystiqueNew York: W.W. Norton. Dolores Hayden (1981 )VHat
Would a Non-Sexist City be Like? In Catherine Ninfpson et al., edsWomen and the American Cit¢hicago:
University of Chicago Press, 167-184.
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Share of Females Age
15 Years and Over

Spending More than
30 Hours per Week

on Unpaid Childcare

0.0000 - 0.1000
01001 - 0.1500
0.1501 - 0.2000

0.2001 - 0.2500

0.2501 - 0.3288

Women'’s Unpaid Childcare Labor in the Vancouver Metopolitan Area. Data Source: Map by Elvin Wyly,
derived from Statistics Canada (200&umulative Profile for Census Tracts, 2006 CendD#fawa: Statistics
Canada.

Third , the relationship between social space and hosgiage is geographically contextual.
Even when we are able to map individuals, houseshaldd families in terms of their needs, and
even when we are able to map out the kinds of hgusteds that correspond to different life
circumstances, the spatial and geographical corsigun that results will depend on preferences
for new vs. old housing; centrally-located high-sienliving vs. low-density spacious lots; and
homogeneous blocks of similar homes and similapleees. preferences for diversity and mix.
The housing filtering and vacancy chain models veenased at a time when these spatial
patterns were comparatively simple; in some cipedicy has kept the incentives such that the
models still work. In many others, especially pladike Vancouver, they do not.

Fourth, the elegance of filtering and vacancy models,thedyeneration of detailed survey-
based quantitative research they inspired, shaatlthimd us to the rich human, social, and
political tensions at each stage of these geomedpiesentations. A large cast of characters is
involved in designing, creating, selling, and bgyhousing units on the top end of those filtering
and vacancy chain models; but many are involvedeatery bottom end, too. Even the most
dilapidated housing, and housing that is beingrdgst to make way for new elements of the
landscape that will fulfill conventional notions thie neighborhood life cycle has a crucial
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human geography. Jason Reblando, a freelance graptzer working in Chicago, provides a
vivid illustration in his project, “Outside Publidousing,”

“an examination of the matrix of people that aneimed with public housing, but
don’t necessarily live in the housing itself. Tégdhotographs are not meant to
ignore the desperate conditions of public housesydents. My intent was to
photograph the efforts of those that are tryingrtgpower residents as well as
those that are trying to disperse residents. @msop’s livelihood was often

another person’s despair.”

¥E§!:EB;ATLANTICH

Neighborhood Improvement Project

Fossihlyz tfle’s most complex urban renewal activity
is under way inl the Yesler-Atlantic Project area.

For urban renewal, it has been a long and complex drive
to reach this point in study activity. The project, originally
proposed in 1960, lay dormant until citizen interest was revived
in 1966.

A project staff is on duty in the area, serving as liaison
between the residents and the City. The staff, working hand-in-
hand with all interested persons and organizations, provides
the opportunity for paiticipation in area redevelopment by all
residents and property owners in the Yesler-Allantic Project.

Today, a detailed analysis of conditions and rehabilitation
potential of all structures in the 137-acre project has been made,
and an in-depth study of the economic conditions and trends
within the area is complete.

Sociological needs of the people living and working in
Yesler-Atlantic have been analyzed, Satisfying these needs is a
prime consideration in developing the final design for the area,

Final plans for renewal of the area will be reviewed by the
City Council soon. Following their approval, it is expected that
aclual project activities can begin early in 1968,

e
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Estimated Project Cost

Gross costof project . . . .. . ... ..o,
Proceeds from saleof fand . . . . . .. ... ...

$10,200,000
3,800,000

Net:costof Project o5 va siars o o o0 0 3 § 6,400,000

City of Seattle 1/3 share, paid

from Northlake Project credits . , . $2,133,333
Federal 2/3share . . . ... .. $4,266,667
Federal Relocalion grant . . . . . $ 360,000
Federal Rehabilitation grants. . . . § 50,000

Total Federal grant

§ 4,676,667

1 Jason Reblando (2005putside Public Housing
http://www.invisibleinstitute.com/media/jasonrebiroutsideph/index.html, accessed November 7.

P

The Human Face of

Filtering. There are real
human experiences in every
abstract stage of the
neighborhood life cycle, and in
every abstract rendering of
escalators and vacancy chains.
Sadly, these human
experiences are often
misinterpreted and
misrepresented. Selective
images of blight, and selective
images of local residents, were
often used to justify urban
renewal and displacement.
Source: Seattle Municipal
Archives (2011). ‘ésler-
Atlantic Urban Renewal Fact
Sheet, 1967Seattle: Seattle
Municipal Archives, via
Creative Commons Attribution
2.0 license, via Wikimedia
Commons.
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Fifth, housing filtering and vacancy chains are powarfatlels, but they can too easily conceal
the political economy of capital, and the struggiiéendividuals and institutions to respond to
changes in the exchange value of housing, landhande neighborhoods. Neil Smith has
shown that over time, urban growth and developraszdte powerful incentives for
redevelopment of neighborhoods traditionally untberg as near the “end” of a life-cycle. This
is nothingnatural, however: Smith demonstrates that over timepttsenatch between
capitalized ground rent (what a land parcel canroamd on the market given its present use)
and potential ground rent (the possible marketnetissociated with redevelopment to a
“higher” use ) becomes large enough to make retmest a lucrative economic decisitn.

Smith developed this theory out of frustration witich of the urban literature in the 1970s,
which portrayed many cities as undergoing a ‘reszaise’ as middle-class people seemed to be
moving “back to the city” and renovating formerlynrdown inner-city districts. Smith agreed
that this was a back to the city movement -- butas a movement by capital, not people. Smith
has subsequently extended this theory to underst@nidrtunes of once-thriving suburbs that
are now facing many of the problems of sagging ergpvalues and obsolescence that was once
seemingly confined to old, big cities.

“Equating suburban decline with the characteristicho moves in and who
moves out functions to conceal the important rélelass and capital. Recessions
are bouts of significant devaluation in
. . ) local, national, and international
Filtering and vacancy chains are economies, and this devaluation has to

powerfu| tools, but they should be localized somewhere. Thus,

. recessions are times of intense struggle
not obscure the crucial role of between owners of capital and owners

political economy -- the rules of of capitalizable assets (such as a house)
the game of investment and profitnterested in deflecting systemic

. devaluation from their own
in real estate and land markets. investments. To the extent that

devaluation can be localized in one or
There is nothing natural or several clearly bounded places, other

. . places (and their owners) remain
inevitable about the protected. At the urban scale, this

neighborhood life cycle. means that poorer neighborhoods that
are disproportionately minority are
especially vulnerable unless
community organization can somehow
overcome the detrimental power of market devalnatio

12 Neil Smith (1996). The New Urban Frontier: Géiuation and the Revanchist City. New York: Redge.

13 Neil Smith, Paul Caris, and Elvin Wyly (2001). H& Camden Syndrome and the Menace of SuburbamBecli
Residential Disinvestment and its Discontents im@an County, New JerseylJrban Affairs Reviev86(4), 497-
531.
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Single-family homes on the East Side of Vancoudene 2008 (Elvin Wyly)
Hedonic Vancouver

How can we make sense of all these processes urblaa landscape? To explore housing space
in Vancouver, we’re going to consider one more:tdbehedonic pricing model. This model

will help us understand the choices made by houdslas they navigate the changing social
space and housing space of different neighborhooitie metropolis.

Housing is a durable, long-lasting commodity, wits of older houses for sale alongside brand-

new houses just coming on the market for the fiins¢. The mixture of old and new products
makes it hard to interpret indicators like sales
prices: an increase in average sales prices

Hedonic pricing models provide might result from healthy demand for the

: existing housing stock; but the same pattern
a way to estimate a separate could occur with a deteriorating middle-class

price for each component of @  market, if there were enough sales of newly-

complex commodity. constructed luxury units at the high end.
Hedonic pricing analysis is one way of
relating observed sales prices to the varied
characteristics of a complex commodity.
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The word hedonic comes from the Grémdoneg(pleasure) antiedonikogpleasurable): the

idea is to observe what kinds of pleasures conssiarerwilling to pay for on the open market.
With information on prices and the characterist€sommodities, each attribute can be assigned
its own separate price. The method was first dged in the early twentieth century, when
economic researchers realized that the old wayseafsuring prices over time for raw
commodities (wheat, tobacco, sugar) were unrelitdsléhe new complex, manufactured
products of the Fordist industrial age. New prddtfabricated from hundreds of separate parts,
designed for complex functioning®require a different method, because consumemsagiiag

for a wide range of features. A researcher afltemobile Manufacturers Association realized
that the problems with simple price indices werestns@rious with the mixture of old and new
cars on the market during a period of rapidly claggechnology. His solution was “a multiple
regression analysis covering all the various cHfesed ... as the dependent observations, and
relevant specifications as the independents”; rtiadeling approach “will give those weights
best assigned various specifications in explaipinges” that consumers are willing to pay for
various feature§ The method later became a mainstay of the ecananailysis of housintf.

Let's begin with a simple example, based on the aimd sales prices of single-family detached
homes in the City of Vancouver. We know from Alorfand common sense) that space is
valuable, and so it is reasonable to suspect tamtdip between prices and the size of homes:

Price =f (size)

where the fancy f simply means “is a function bfl.was able to obtain sales prices and sizes
(in square feet of living space) for a full yearhofuse sales in the city a few years ago -- a total
of 3,732 transactions. If we graph prices on tical axis, and sizes on the horizontal axis, we
can see a fairly clear relationship. The averadgessprice for all the homes is $612,627, and the
averag house has 2,483 square feet of living spBaethe cloud of points on the graph slopes
up to the right, indicating that larger homes comdihigher prices. Houses with 5,000 square
feet seem to have average prices well over $1anilli

14 A.T. Court (1939). “Hedonic Price Indices: Witlutomotive Examples.” IThe Dynamics of Automobile
Demand.New York: General Motors / Automobile Manufacttgéssociation, p. 99.

15 Court, “Hedonic,” p. 108.

18 Allen C. Goodman (1978). “Hedonic Price Indicesl #ousing Markets.”Journal of Urban Economics, 474-
484.
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Relating Prices to Living Space.Data Source:Modified and adapted from Real Estate Board oatare
Vancouver (2004) Multiple Listing Service DataVancouver: Real Estate Board of Greater Vancouver

Is it possible to be more specific about the retathip between price and living space?
Regression analysis is a powerful tool in this cdset’s call price oudependent variable
because its level seems to depend on something \8isdl call price Y. Living space is the
independent variable- a separate phenomenon or process that comsilbotvariation in the
dependent variable. We'll call the independentalde X. The relationship between these two
variables can then be specified if we draw a Imeugh the cloud of points.

We could draw any number of lines through thesatgpbut there is one and only diree of

best fit. This is the line that comes as close as possbdath of the 3,732 points on the graph,
as measured vertically. There’s a quirk, howew#ien we try to translate “as close as possible”
into specific steps. If we put in a line and agdall the vertical deviations between each of the
sales prices and the line, the points above tlee(inth positive deviations) cancel out the points
below the line (with negative deviations). Addimg the vertical deviations thus yields a sum of
zero -- and this applies to many of the possilolediwe could draw. Fortunately, there’s a
statistical trick that solves this annoying probleifwe take the deviations and square them,
then we always get a positive value (even for #gative ones). For any given set of points,
there is one and only one line that minimizes $hig of squaresThis is called théine of least
squares Once we’ve minimized the squares, then thedarebe described by an equation that
relates price (Y) to a constant (a) plus the prodéia slope coefficient (b) times the independent
variable (X):
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Y =a+ bX

3,500,000 - .
Sales Price ($)

Y

3,000,000 -

2,500,000 - . . . Y =a+ bX

2,000,000 -

1,500,000 -

1,000,000 -

500,000

X

Size (square feet)

T T T T T T T T
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 0,00

The Least-Squares Regression Line.

The a term is often called tiv@ercept This is the value of the dependent variabldH{is case,
price) when the independent variable is zero. amyrsituations, the intercept does not have any
logical meaning: what would you be willing to play a house with no square feet of living
space? Nevertheless, the intercept is necessapgtify the exact position of the line as it cuts
through the cloud of points -- all the other houded do have lots of living space. The intercept
is thus often called a parameter (from the modifiatn, from the Greekara, beside tmetron
measure). A parameter is a variable that is kepstant while others are being investigated.

In this case, that variation is specified by the & increase in house price as living space
increases: this is measured by b, which is oftdled abeta coefficient or aslope coefficient
The idea of a slope is simple enough: you can ineagalking uphill on that line if you have
enough money to buy a more spacious house. |onasd, b is 225.29. Each additional square
foot of space boosts the sales price by $225.29.

Once we have specified the parameter and coeffioietie regression line, then it is possible to

measure the strength of the relationship. Thisytured by @oefficient of determinatign
symbolized by R This is the proportion of variance in the depemdsariable that can be
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explained by the independent variable? @wvays ranges from zero to 1, and in our cas®the

is 0.498: almost exactly half the variation in keyrices can be explained in terms of their

living space. We can also use measures to seedliable the independent variable is as a
predictor. If the cloud of points is tightly clesed around the least-squares line, then knowing X
(living space) will provide a very reliable estiraaif Y (sales price). This is measured by a t-
statistic or t-value, which adjusts the slope doedit according to the accuracy of the estimates.
Large deviations between the observed house e $hose predicted by the line reduce the t
statistics, while a tight cluster of points keelps $tatistic higher. T values that fall below aré
usually regarded as meaningless -- what the sjmsiahll “not statistically significant.”

The fitted regression line allows us to predictsh&es price for any size house. For a 6,000
square foot house, the model predicts:

Y =a+ bX
Price = 53,177 + (225.29 x 6,000)
=53,177 + 1,351,740

=1,404,917
If you look at the graph, of course, you can se¢ tiere is a scatter of points above and below
the line where X=6,000. Some houses of this i for more than $1.4 million, and some for
less: there’s often a bit of error in the modeldictions. So the prediction equation should
really account for this:

Yi=a+bX+e

which simply says that for any individual housés observed value is the sum of the model

prediction (a + bX plus an error term that is unique for each hdage The error term is also
known as aesidual. The residual is the observed value minus theetqdiction.

23



3,500,000 - )
Sales Price ($)

Y

3,000,000 - Yi =a+bX +a . observed

. residual
2,500,000 | . .

. ’ . . predicted /

2,000,000 -

1,500,000 -

1,000,000 -

500,000

X

Size (square feet)

T
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 0,00

Model Predictions and Residuals

If we add up all the residuals and square thenotgeshe problem of those positive and negative
cancellations, we obtain something calledeher sum of squaresif we take the square root of
this value, we have the average error for all efghedictions; this is called tiheot mean square
error (MSE), and for this dataset it's 224,228. Therage error in a house-price prediction

from this model is $224,228. The sum of all th&ideals can also be adjusted to take into
consideration the value of the b coefficient arelrdnge of the X values; this yieldstandard
error for the b coefficient -- which is used in the sttéor the significance of the slope.

Here’s a few lines of code that allow us to dogr@ssion of these house price data.

proc reg data=hedonic.sales2004;

where (br ne 0) and (bth ne 0) and (kit ne 0) and ( sqgft ne 0);
model sold_price= sqft;
title "Vancouver Simple lllustration";

run;

You'll notice there’s a “where” clause. | excludetny observations before running the model:
the dataset has many sales where data are missitigefnumber of bedrooms (br) and
bathrooms (bth), and some records are even miggmgnation on size (sqft). But for those
sales with sufficient information, the model workasonably well:

Vancouver Simple lllustration 07:0 2 Monday, November 7, 2011 17
The REG Procedure

24



Model: MODEL1

De pendent Variable: SOLD_PRICE
Number of Observations Read 3732 1
Number of Observations Used 3732
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr> F
Model 1 1.859881E14 1.859881E14 3699.19 <.00 01
Error 37 30 1.875372E14 50278059742
Corrected Total 37 31 3.735253E14
Root MSE 224228 R-Square 0.4979
Dependent Me an 612627 AdjR-Sq 0.4978
Coeff Var 36.60101
Parameter Estimates
Parameter Standard
Variable  DF Estimate Error tValue Pr> |t
Intercept 1 53177 9903.58908 5.37 <.0001
SQFT 1 225.28664 3.70410 60.82 <.0001

SAS Output: Results for the Simple Regression.

There’s a lot of information here, but focus on tihiegs that matter. The number of
observations is 3,732. The R-squared value is/@4®hich is the proportion of variance in
sales price that can be attributed to variatiortsomse size. The dependent mean -- the average
sales price -- is $612,627. The intercept (ap3,$77, and the slope coefficient (b) is $225.29.
The average prediction error is $224,228, and tladue for the SQFT slope coefficient is very
large. The Pr > |t| column is a test for the chahat we could observe a slope coefficient this
strong purely by chance -- even if there were yaadl relationship between size and price. The
probability value in this case is tiny -- less tlta@001 -- indicating that the b value is very
reliable. A tvalue of 2.0 yields a probabilityahout 0.05; any t value larger than 2 - and any
probability value less than 0.05 -- is usually relgal asstatistically significant.

A Multivariate Hedonic Model

This might be a bit boring by now: more spacehéigorice ..duh! Hedonic models are really
only useful and interesting for complex commoditgth lots of different attributes. So we
should extend the simple regression model to irchitier variables. Let's add just one more:

Y =a+hX;+ X

Before, we just had one independent variable (X)now we have two (Xand X). With
univariate regression, we fit a least-squarestbrne two-dimensional scatter of points. With
multivariate regression with two predictors, weafitwo-dimensional plane into a three-
dimensional cloud of points. If we try to visu&ia two-dimensional plane fit into three
dimensions, it might look something like this:
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Vizualizing Multiple Regression with Two Predictors

Note that the slope with respect to one variablg,-which measures the relationship between Y
and X -- can be different from the slope in anotherdion. There’s a separate slope
coefficient, b, which measures the effect of ¥n Y. In this drawing, both beta coefficients are
positive -- you walk “uphill” with increases inpXand with increases in X But it’s entirely
possible to find cases where one slope coeffieggepositive (uphill) while another is downhill
(negative). What matters here is that when weessgone dependent on more than one
independent variable, each of the beta coefficitziks us the effect of one predictohile

holding the other predictor constant in the drawing abovelimeasures the effect oiX¥n 'Y,
while holding constant the effect 06 XThis is also called measuring the effect of wagable
while controlling for another.

There’s nothing that keeps us to this limited nundfelimensions. We can extend the model
beyond three dimensions, even if we can’'t draw th&ut in your mind’s eye, try to imagine
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four, five, or more dimensions -- all those mangretteristics of houses that different buyers
are searching for in a complex, competitive market:

Y =a+ hX;+ pXot+ Xz + Xy ...
... and so on.

There are a few technical complications with midtigression. For our purposes here, the
most important problem is that the model can bedualaf the independent predictors are too
closely related to one another; this is caliadticollinearity . A “tolerance” statistic helps us
see if this is a problem; values above 0.20 meantkie model is fairly reliable.

Consider house prices as a function of the sidiwiafy space, along with several other desirable
characteristics: the number of bedrooms (BR),rbatins (BTH), kitchens (KIT), and the size of
the lot (LOT_SZ_SF). We also have a set of dichnatos variables -- indicators that can take a
value of 0 for no (the characteristic is not préseand 1 for yes (the characteristic is present).
One of the dichotomous measures we have is whiétbdrouse has what the realtor describes as
an attractive view of the city, Stanley Park, a& North Shore mountains. Another set of
dichotomous variables indicate the age of the hotisese age variables omit one category --
which in this case refers to housing units builtha last five years. The omitted category is also
known as the “reference” category. This is thegaty that all the others are compared with.

Vancouver Full Hedonic Model 10:20 Wednesday, July 7, 2010 3
The REG P rocedure
Model: MODEL1
Dependent Variab le: SOLD_PRICE

Number of Observatio
Number of Observatio

Analysis o
Sum
Source DF Squa
Model 11  2.297098
Error 3720 1.438155

Corrected Total 3731 3.735253

Root MSE 196
Dependent Mean 612
Coeff Var 32.09
Parameter
Paramete
Variable  Label DF  Estimat
Intercept  Intercept 1 23635
BTH 1 9385
BR 1 -3957
KIT 1 -7407
SQFT 1 183.9076
LOT_SZ_SF_ 1 0.9285
n_view 1 1661
n_agex age unknown 1 4352.8997

n_agel 50 or more years old 1 -3762
n_age2 20 - 49 years old 1 -12485
n_age3 10 - 19 years old 1 -15200
n_age4 5 -9 years old 1 -8002

ns Read 3732
ns Used 3732

f Variance
of Mean
res Square F Value Pr>F

E14 2.088271E13 540.16 <.0001
E14 38660076314
El4

622 R-Square 0.6150
627 AdjR-Sq 0.6138
484

Estimates

Standard
Error tValue Pr>|t Tolerance

o® =

7 21518 10.98 <.0001 .

7 4964.77298 18.90 <.0001 0.29561
3 3072.92986 -12.88 <.0001 0.60631
5 6075.48904 -12.19 <.0001 0.81672
3 4.44725 41.35 <.0001 0.53342
1 0.23486 3.95 <.0001 0.97855

0 8142.93454 2.04 0.0414 0.98780
9 9046.95819 0.48 0.6304 0.61279
8 15687 -2.40 0.0165 0.16858

5 15213 -8.21 <.0001 0.27762

3 14616 -10.40 <.0001 0.47278

3 16061 -4.98 <.0001 0.58441

SAS Output: Results for the Full Hedonic Model.

This model yields interesting results. With justean characteristics of homes -- number of
bathrooms, bedrooms, and kitchens, the area aitledling and its lot, whether the home has a
view, and the age of the structure -- we can adcfourmore than three-fifths of the variation in
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home sales prices: note the R-squared value t&f CBhe adjusted R-squared value penalizes
the result based on the number of independentblasadded to the model.) All of the variables
contribute significantly to the model: the onlglicator with an insignificant parameter estimate
(where the probability of a larger t value occugrbry chance is higher than 5 percent) is that for
buildings where we do not have reliable informationthe age of the structure. All other
variables are significant: sales prices increaséafger homes on larger lots with more
bathrooms and where realtors identify an attraatieev; after adjusting for the size of the unit
and the number of bathrooms, more bedrooms actiagllyce the sales price. Newer units are
favored by the market: compared to units builihi previous four years, homes that are
between 10 and 19 years old sell for a discoumarke than 152 thousand dollars. The age
discount moderates for older units, tapering otets than 38 thousand dollars for houses older
than half a century.

So far, so good. These equations and tables ptibate how legions of housing economists and
realtors analyze housing markets. But we're gqawes, SO we need to keep in mind that each
of these home sales is occurring on the contegpate and place. So we remind ourselves of
this fact with a simple map of all the sales:
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Single-Family Home Sales in the City of VancouverSource: Real Estate Board of Greater Vancou\@95p
Multiple Listing Service DataVancouver: Vancouver Real Estate Board and éatimon.

Here’s an alternative view, with the neighbourhdodndaries as recognized by the City of
Vancouver:
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Single-Family Home Sales in the City of Vancouvemyith Neighbourhood Names. Source: Real Estate Board
of Greater Vancouver (2005Multiple Listing Service DataVancouver: Vancouver Real Estate Board and
Foundation.

But a map is even more useful if we use it to arelye residuals from our model. Recall that
the residual is the observed sales price, minustigel-predicted price. Residuals measure the
accuracy of our model. Mapping the residuals hafpanderstand whether space and place
matter in the model. As a general rule, if theranything that “makes sense” in the patterns of
your map of residuals, then there is some spatmlgss going on that the model is not
accounting for.

In this case, the pattern of residuals does mdéedat sense. There are lots of underpredictions
on the West Side, and lots of over-predictionshenEast Side.

The largest residual is a 2,800 square foot hontl, ”Mbedrooms, 3 bathrooms on Point Grey
Road in Kitsilano that sold for $2.82 million; thsting provided no information on the age of
the home. The model predicted a sales price gf%il thousand, yielding an under-prediction
of more than 2.3 million. Eleven other propertiasl residuals of more than $1 million: one in
Kitsilano, four in Point Grey, two in Kerrisdalayd in South Granville, one in Shaughnessy, and
one in Quilchena. At the other extreme, the mogel-predicted the sales prices for seven
properties by at least 500 thousand dollars: or@ollingwood, one in Kerrisdale, one in
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Knight, one in Shaughnessy, one in Grandview, ar@akridge, and one in the valley section of
Renfrew.

Residuals
L] -$300.000 or more
L] -$200.000 to -$299,999
-$50,000 to -$199.999 O e
o 50 oo Yo’ 3 &
(Boe. o'ﬁ %0000
T o} s O- j (]
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o] -$49,999 to +549,999

+550.000 to +$99,999
+5100.000 to +8299 999
+5300.000 to +3499 999

[ ] +5300.000 or more

Residuals from Vancouver Home Sales ModelResiduals, calculated as the observed value nifreusiodel-
predicted value, measure the accuracy of a regres&Vhile the Vancouver model is reasonably ateuia the
city overall, its fit varies dramatically once wensider the distribution of residuals across spdesitive residuals
occur when the model under-predicts the salesgrinetice that for several dozen homes shownighbred, the
observed sales prices are more than half a mifl@tars above what we would expect on the bas#ldhe
characteristics included in the model. On theroftaad, several dozen homes shown in deep bluertemgative
residuals of more than $300,000: these homesf@otduch less than what we would expect on theshafsiheir
characteristics. Homes where the model does amahly good job -- residuals of no more than $50 f@sitive or
negative, shown as white dots -- are scatteredsacthe entire city. But the positive residualsteeavily
concentrated on the West Side, while the negagisieluals are clustered primarily on the East Side.

There are several ways to explore this geographar@tion. Let’'s consider four.

First, we can define variables for different part$he city, and add these as dichotomous
variables to the hedonic model. This approacts wkether particular areas have higher or
lower sales prices, after considering all of thagiog characteristics already included in the
model. In this case, our data provide informatarthirty-two separate parts of the city
identified by real estate professionals. To kéamgs simple for a preliminary test, we’ll just
define variables for a few neighborhoods, testigther each of these areas shows significant
price variations compared to the rest of the city.
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Vancouver Model with

Neighborhood Tests 2
10:20 Wednesday, July 7, 2010

The REG P rocedure
Model: MODEL1
Dependent Variab le: SOLD_PRICE

Number of Observatio
Number of Observatio

ns Read 3732
ns Used 3732

Analysis o f Variance
Sum of Mean
Source DF Squa res Square FValue Pr>F
Model 16 2.535639 E14 1.584774E13 490.78 <.0001
Error 3715 1.199614 E14 32291091298

Corrected Total 3731 3.735253

Root MSE 179

El4

697 R-Square 0.6788

Dependent Mean 612 627 AdjR-Sq 0.6775
Coeff Var 29.33 224
Parameter Estimates
Paramete r  Standard
Variable Label DF  Estimat e Error tValue Pr>|t Tolerance
Intercept  Intercept 1 26859 7 19821 13.55 <.0001 .
BTH 1 8343 0 4556.06254 18.31 <.0001 0.29320
BR 1 -3507 0 281552850 -12.46 <.0001 0.60326
KIT 1 -6358 7 5601.00221 -11.35 <.0001 0.80265
SQFT 1 166.5205 7 4.18457 39.79 <.0001 0.50323
LOT_SZ_SF_ 1 0.9208 1 0.21477 429 <.0001 0.97746
n_view 1 1318 7 755855087 1.74 0.0811 0.95758
n_agex age unknown 1 -1717.9019 0 8293.05201 -0.21 0.8359 0.60912
n_agel 50 or more years old 1 -6685 5 14414 -4.64 <.0001 0.16679
n_age2 20 - 49 years old 1 -13084 3 13917 -9.40 <.0001 0.27710
n_age3 10 - 19 years old 1 -14300 9 13365 -10.70 <.0001 0.47231
n_age4 5 - 9 years old 1 -7097 2 14683 -4.83 <.0001 0.58407
n_shaughn Shaughnessy 1 30884 4 20880 14.79 <.0001 0.87166
n_hasting Hastings 1 -8424 9 17517 -4.81 <.0001 0.96873
n_pntgrey Point Grey 1 30106 4 16064 18.74 <.0001 0.96171
n_mtpleas Mount Pleasant 1 -7221 0 21336 -3.38 0.0007 0.97795
n_ktslano  Kitsilano 1 21319 3 16126 13.22 <.0001 0.96812

SAS Output: Neighborhood Tests.

This approach reveals significant variations. kagstand Mount Pleasant, zones of the city
traditionally associated with moderate- or lowereime homeowners or industrial land uses,
have sales prices much lower than the citywidel llreéhe same kinds of homes. All else
constant, a home in Hastings sold for about 84ghnd dollars less than the same home
elsewhere in the city; in Mount Pleasant, the gpoading discount was about 72 thousand
dollars. On the other hand, the well-establishestibns of elite wealth -- Shaughnessy and
Point Grey -- retain their historic premiums. Hame Point Grey sold for more than 301
thousand dollars more than the same kinds of strestelsewhere in the city, while the
locational premium in Shaughnessy approached 308#nd dollars.

The second way to explore these geographical \@ngts to estimate the regression model
separately for different neighborhoods. This apphois best when you suspect not just that
there might be geographical variation in priceg,that the relationship between prices and the
characteristics might be systematically differesrbas various parts of the city. Estimating the
full hedonic model above for each of 27 separaightrhoods across the city yields the table
on the following page.

Note that the neighborhood names used by the Realte not precisely the same as those used

in the official designations by the City of Vanc@uyv This is a common problem in urban-
geographical research: different public and pewatganizations often have different ways of
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organizing urban space to collect information alibatthings that matter for their operations.
An additional reference map of neighborhoods usdddal real estate marketing is included

below.

&
g
£

%""m
ta gy
PoIntGrey,, .y, »,

WA A
WD Ave

Ul

HE1 A

ie

hdackenz

Southlands

Hastings East
Hastings
Frior 81 =
&
sl fva i
e%g-"uw E
False CreekWr & Renfrew
v EAN Sratteienway | ondview
Ws,mél}ﬂount Pleasanty = . ...
Fairview 2 —
N e
Al 1 A
% e, Renfrew Heights
Gambie \ E 7310 Ava
E Fraser
a g Victori
E i bl o Collingwood
T <
Kerrisdalés ﬁ Knight
@ @ [id
7 Oakridge E E
- Killarney g
% % South Granville &
‘,g- South Cambie E 5edth S
&
5 South Yancouver ‘Champlain
Marpolc Fraserview Heights
; ‘;;;‘“3‘ e SE hharina ©F
=]
5ot

Neighborhood Definitions Used in Vancouver Real Eate. Source: Pointelligence, Inc. (2012Vancouver

Neighbourhoods and Community Areas Used in the $ifstem.Vancouver: available at http://www.blocktalk.ca,

reproduced here pursuant to Sections 29 (“Fairirtpédr the purpose of research, private studycatian, parody,
or satire”) and 30.04 (“work available through mmtet”) provisions of Canada Bill C-11.
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Neighborhood
Number of sales
Model fit (R-squared)
Average sales price

Variable

Intercept

Bathrooms (number)
Bedrooms (number)
Kitchens (number)

Floor area (square feet)

Lot size (square feet)

View (dummy)

Age of building not specified
Age of building 50 years or more
Age of building 20-49 years
Age of building 10-19 years
Age of building 5-9 years

Neighborhood
Number of sales
Model fit (R-squared)
Average sales price

Variable

Intercept

Bathrooms (number)
Bedrooms (number)
Kitchens (number)

Floor area (square feet)

Lot size (square feet)

View (dummy)

Age of building not specified
Age of building 50 years or more
Age of building 20-49 years
Age of building 10-19 years
Age of building 5-9 years

Neighborhood
Number of sales
Model fit (R-squared)
Average sales price

Variable

Intercept

Bathrooms (number)
Bedrooms (number)
Kitchens (number)

Floor area (square feet)

Lot size (square feet)

View (dummy)

Age of building not specified
Age of building 50 years or more
Age of building 20-49 years
Age of building 10-19 years
Age of building 5-9 years

Neighborhood
Number of sales
Model fit (R-squared)
Average sales price

Variable

Intercept

Bathrooms (number)
Bedrooms (number)
Kitchens (number)

Floor area (square feet)

Lot size (square feet)

View (dummy)

Age of building not specified
Age of building 50 years or more
Age of building 20-49 years
Age of building 10-19 years
Age of building 5-9 years

Vancouver Home Sales Model, Estimated by Neighboried.

Arbutus Cambie Collingwood Dunbar Fraser VE Fraserview Grandview
109 137 198 171 206 136 156
0.81 0.69 0.82 0.79 0.69 0.84 0.53
$ 875,007 $ 692,784 $ 405,103 $860,377 $429,793 $516,490 $425,655
Parameter Pr> [t| Parameter Pr>|t| Paranfter|t| Parameter Pr>|t| Parameter Pr>|t| Paranfater|t| Parameter Pr > [t|
572,182 <0.01 455,152 <0.01 312,058 <0.01 434,108 <0.01 243,740 <0.01 297,809 <0.01 329,871 <0.01
- 4,429 0.83 32,680 0.01 9,478 0.08 33,826 0.04 30,023 <0.01 15,259 0.13 20,958 0.05
- 26,074 0.03 - 5521 0.43- 3531 0.28- 11,828 0.27- 9,191 0.02 3,190 0.52- 2,100 0.70
22,178 0.43 - 7,519 0.60 242 0.97 66,439 0.00 3,938 0.61- 29,831 0.01- 4,945 0.64
224.90<0.01 92.15 0.00 60.62 <0.01 130.61 <0.01 60.78 <0.01 83.97 <0.01 64.02 <0.01
- 6.10 0.48 - 252 059 20.36 <0.01 38.54 <0.01 23.77 <0.01 16.14 <0.01 10.79 0.16
109,475 <0.01 50,759  0.01 5872 0.44 83,483 0.00 7611 045 19,700 0.05 45386 0.01
- 23,464 0.55 7,533 0.68- 23,051 0.01 3,706 0.89- 26,323 0.01 1,878 0.92- 37,447 0.01
- 285,630<0.01 - 79,684 0.04- 142,806 <0.01- 345,020 <0.01- 78,813 <0.01- 125,019 <0.01- 103,100 0.00
- 355,080<0.01 - 23,321 0.58- 141,295 <0.01 - 400,550 <0.01- 84,464 <0.01- 133,372 <0.01- 129,994 0.00
- 346,665<0.01 - 76,637 0.03- 74,163 <0.01- 313,421 <0.01- 70,004 0.00- 101,615 <0.01- 70,744 0.17
- 208,811<0.01 - 22,959 0.51- 31,063 0.10- 197,415 <0.01- 73,274 0.00- 36,890 0.13- 92,365 0.08
Hastings Kerrisdale Killarney Kitsilano Kht MacKenzie Main
112 105 228 133 197 67 112
0.8 0.74 0.87 0.38 0.8 0.82 0.45
$ 422,457 $ 895,552 $ 487,331 $ 785,037 $422,054 $895,991 $464,497
Parameter Pr> [t| Parameter Pr>|t| Paranfter|t| Parameter Pr>|t| Parameter Pr>|t| Paranfater|t| Parameter Pr > [t|
222,181 <0.01 375,154 0.01 257,688 <0.01 280,135 0.08 310,382 <0.01 484,576 <0.01 226,898 0.04
32,628 <0.01 41,736 0.15 20,628 <0.01 23,120 0.51 17,412 0.01 42,906 0.06 40,614 0.01
- 17,133 0.00 - 46,551 0.04- 4,664 0.13 16,368 0.45 6,496  0.06 - 6,718 0.69- 7,260 0.40
- 6,264 0.50 56,412 0.30 4,291 0.39 42,027 0.32- 11,224 0.04- 49865 0.21- 1,149 0.95
70.96<0.01 143.04 <0.01 65.32 <0.01 104.90 0.02 34.26  0.00 63.96 0.09 64.47  0.00
32.65 <0.01 55.74 <0.01 31.31 <0.01 39.14 0.06 19.24 <0.01 63.98 <0.01 10.66 0.29
51,303 <0.01 397 1.00- 4,571 0.76 278,049 0.00 13,623 0.07 97,764 0.01 50,510 0.09
- 26,032 0.03 17,749 0.78- 20,109 0.05 39,470 0.44- 16,253 0.06 37,186 0.37- 16,564 0.37
- 98,170 0.00 - 335,707 0.00- 143,714 <0.01- 184,194 0.18 - 114,655 <0.01 - 308,680 <0.01 7,244 094
- 105,382 0.00 - 345657 0.00- 135202 <0.01 395,943 0.02- 115845 <0.01- 278,899 0.00- 34,092 0.72
- 72542 0.01 - 210,905 0.02- 77,327 <0.01- 147,173 0.35- 57,527 0.00- 171,352 0.00 - 1,198 0.99
- 64,527 0.03 - 153,217 0.13- 38,246 0.00- 278,287 0.11- 18,938 0.23- 106,891 0.12 77,088 0.44
Marpole Mount Pleasant Oakridge Point Grey Quilchena Renfrew H Renfrew V
126 74 47 135 52 204 258
0.79 0.59 0.89 0.62 0.8 82 64
$ 573,487 $ 428,646 $671,727 $ 985,236 $996,856 $429,291 $418,201
Parameter Pr> |t| Parameter Pr > |t| Paranfter|tf Parameter Pr>|t| Parameter Pr>|t| Parankater|t| Parameter Pr > |t|
325,469 <0.01 79,816 0.51 436,844 <0.01 560,317 <0.01 797,047 0.00 245455 <0.01 230,461 <0.01
29,506 0.00 14,281 0.44 27,037 0.35 25,991 0.36 3,706 0.91 31,487 <0.01 33,072 <0.01
- 4,266 0.46 - 30,953 0.00- 37,465 0.00- 1,638 0.93- 3,423 0.90- 4,627 0.12 5,035 0.16
827 0.94 19,612 0.37- 17,554 0.60- 20,886 0.65- 32982 0.61- 3,922 045- 1,445 0.84
74.35<0.01 168.73 <0.01 158.82 <0.01 189.19 <0.01 146.78 0.01 37.53 0.00 1.65 0.44
26.46 <0.01 1752 0.14 0.08 0.40 21.01 0.11 52.24 0.00 32.01 <0.01 36.00 <0.01
7,859 0.59 32,735 0.34 38,699 0.47 177,300 <0.01 83,295 0.12 9,407 0.09 9,318 0.20
- 2,915 0.87 398 0.99- 7,074 0.86 55,286 0.30- 28,686 0.76 - 5991 044 1,474 0.87
- 149,291<0.01 - 30,218 0.78- 140,238 0.09 - 393,569 <0.01- 668,882 <0.01- 109,034 <0.01- 83,257 <0.01
- 141,727<0.01 - 27,640 0.81- 125400 0.04- 437,599 <0.01- 735,624 <0.01- 90,675 <0.01- 81,885 <0.01
- 88,096 <0.01 - 6,362 0.95- 103,415 0.01- 438,353 <0.01- 663,111 <0.01- 60,575 <0.01- 39,559 0.02
- 42,081 0.11 - 84,160 0.54 27,184 0.65- 166,386 0.06 - 375,441 0.00- 55,108 0.00- 16,368 0.33
S.W. Marine Dr. Shaughnessy South Gianvil South Van Southland Victoria
56 87 163 224 71 112
0.85 79 0.79 0.8 0.79 0.87
$ 847,286 $1,328,867 $987,418 $ 426,566 $937,873 $431,288
Parameter Pr> [t| Parameter Pr>|t| Paranfeter|t| Parameter Pr>|t| Parameter Pr>|t| Paranfater|t|
- 15346 0.93 355,524 0.11 424,767 <0.01 364,537 <0.01 777,094 <0.01 291,951 <0.01
141,628 <0.01 64,254 0.08 39,906 0.06 9,124 0.05 64,641 0.04 22,167 0.00
- 50,226 0.05 - 24,378 0.37- 57,197 0.00 933 0.73- 53,733 0.01- 2,078 0.59
- 53,322 0.38 - 54,199 0.50 57,665 0.14- 14,548 0.00- 26,849 0.58- 8,980 0.14
144.53<0.01 126.99 0.00 183.45 <0.01 46.94 <0.01 92.49 0.00 49.62 <0.01
24.74 0.01 41.47 <0.01 31.45 0.00 13.80 <0.01 18.94 <0.01 26.12 <0.01
- 17,991 0.84 403,800 0.01 186,588 0.05 15,463 0.01 - 6,806 0.93 4,062 0.72
82,088 0.32 69,708 0.30 7,042 0.87- 11,290 0.16 2,933 0.96- 20,404 0.10
58,617 0.63 - 259,349 0.12- 345,651 <0.01- 136,361 <0.01- 315,179 0.00- 136,803 <0.01
118,895 0.24 - 200,702 0.28- 468,879 <0.01 - 125,378 <0.01 - 398,435 <0.01 - 125,516 <0.01
- 118,286 0.21 - 96,404 0.56- 384,823 <0.01- 61,997 <0.01- 295235 0.00- 72,634 <0.01
- 91,454 0.33 124,036 0.47- 133,470 0.05- 43,417 0.00- 287,486 0.01- 47,996 0.01

Note: several neighborhoods had too few salestimate models, and were deleted: Champlain @)view (10), South Cambie (31), University (2), $W&nd (4).
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The third way to explore variations is to treat tesiduals themselves as worthy of study. We
can use the value and location of positive and thegeesiduals as data for explicitly spatial-
statistical analysis. We can test whether hightpesesiduals tend to be clustered close to
other high positive residuals -- and if stronglgatgve residuals are clustered close to strongly
negative residuals. The best way to think of #iiproach is to imagine drawing a map with a
statistical significance test: the technique stsemut the patchwork of mixed high, low, and
moderate residuals on the map shown above -- amdifie¢s those statistically significant
clusters of high and low residuals.

Significant spatial clusters of large positive pesiduals,
surrounded by other large positive residuals
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Significant spatial clusters of large negative residuals,
surrounded by other large negative residuals
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There’s a fourth way to explore the geography afdméc models. This is a modification of our
first approach -- which involved coding a few ndighhoods with dichotomous indicators. In
this case, we replace those indicators wlithracteristics of the neighborhoods. We can get
detailed social and economic information down teasonably detailed spatial scale -- the
census tract level -- from the Census of Canadare Me include median household income, as
a ratio of the metropolitan level, as an indicatbsocial class. Then we test whether the
neighborhood life cycle works -- with equivalentuses in older neighborhoods fetching lower
prices than the same homes in newer neighborhdédslly, we add measures of the racial and
ethnic composition of the neighborhood to test Wwaethe market shows any evidence of
systematic racial inequality.

Vancouv er Model with Tract Characteristics 18:1 7
Tuesday, July 13, 2010 109

The REG Procedure
Model: MODEL1

De pendent Variable: SOLD_PRICE
Number of Observations Read 3732
Number of Observations Used 3732

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr> F
Model 21 2.767213E14 1.31772E13 505.01 <.00 01
Error 37 10 9.680396E13 26092711903
Corrected Total 37 31 3.735253E14
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Root MSE 161532 R-Square 0.7408
Dependent Me an 612627 AdjR-Sq 0.7394
Coeff Var 26.36716

Parameter Estimates

Parameter  Standard S tandardized
Variable Label DF Estimate Error tValue Pr>|t| Estimate Tolerance
Intercept Intercept 1 291927 45648 6.40 <.0001 0 .
BTH 1 61467 4160.30923 14.77 <.0001 0.23166 0.28413
BR 1 -20112 2575.69568 -7.81 <.0001 -0.08551 0.58246
KIT 1 -30876 5166.21692 -5.98 <.0001 -0.05721 0.76234
SQFT 1 138.23623 3.83352 36.06 <.0001 0.43298 0.48452
LOT_SZ_SF_ 1 0.73352 0.19359 3.79 0.0002 0.03212 0.97213
n_view 1 33141 6848.04063 4.84 <.0001 0.04166 0.94266
n_agex age unknown 1 -4340.72143 7467.48007 -0.58 0.5611 -0.00624 0.60705
n_agel 50 or more years old 1 -96040 13008 -7.38 <.0001 -0.15170 0.16548
n_age2 20 - 49 years old 1 -144165 12647 -11.40 <.0001 -0.18297 0.27116
n_age3 10 - 19 years old 1 -145345 12033 -12.08 <.0001 -0.14713 0.47077
n_age4 5-9years old 1 -73024 13226 -5.52 <.0001 -0.06051 0.58168
mhhinc median household income ratio 1 196287 14067 13.95 <.0001 0.19331 0.36395
b46 share units built before 1946 1 48713 44290 1.10 0.2715 0.02507 0.13449
b60 share units built 1946-1960 1 -134573 64267 -2.09 0.0363 -0.02615 0.44803
b70 share units built 1961-1970 1 286941 61141 4.69 <.0001 0.05576 0.49487
b80 share units built 1971-1980 1 -196331 83239 -2.36 0.0184 -0.03131 0.39640
b95 share units built 1991-1995 1 -258092 90391 -2.86 0.0043 -0.04371 0.29803
vm_ch vismin Chinese 1 -185623 23903 -7.77 <.0001 -0.08478 0.58615
vm_bl vismin Black 1 -983726 635403 -1.55 0.1217 -0.01538 0.70774
vm_fl vismin Filipino 1 -457525 91692 -4.99 <.0001 -0.05622 0.55033
vm_se vismin Southeast Asian 1 -1709815 137730 -12.41 <.0001 -0.15326 0.45834
Mea n values for hedonic variables 18:1 7 Tuesday, July 13, 2010 115
The MEANS Procedure
Variable  Label N Mean Std Dev Min imum Maximum
fEEFEFEfFfffrfrffrfrffffeffrffffrfifrrrrrrrref FEEffffrffffffffffffffrfffffffffffifffffffffffrfrfr fIFFFEfffffffefrrfrf
SOLD_PRICE 3732 612627.09 316407.93 17500 0.00 2950000.00
BTH 3732 2.8657556 1.1925058 1.000 0000 8.0000000
BR 3732 4.5120579 1.3452974 1.000 0000 11.0000000
KIT 3732 1.5125938 0.5862738 1.000 0000 5.0000000
SQFT 3732 2483.28 991.0475869 1.000 0000 26002.00
LOT_SZ_SF_ 3732 5307.11 13855.19 0 834840.00
n_view 3732 0.1969453 0.3977440 0 1.0000000
n_agex age unknown 3732 0.2915327 0.4545291 0 1.0000000
n_agel 50 or more years old 3732 0.5171490 0.4997728 0 1.0000000
n_age2 20 - 49 years old 3732 0.2020364 0.4015731 0 1.0000000
n_age3 10 - 19 years old 3732 0.1160236 0.3202961 0 1.0000000
n_age4 5-9years old 3732 0.0742229 0.2621685 0 1.0000000
mhhinc median household income ratio 3732 1.0498301 0.3116141 0.216 5000 2.1649000
b46 share units built before 1946 3732 0.2461795 0.1628154 0 0.6850000
b60 share units built 1946-1960 3732 0.1911372 0.0614765 0.004 7000 0.3447000
b70 share units built 1961-1970 3732 0.1233439 0.0614846 0.018 5000 0.3926000
b80 share units built 1971-1980 3732 0.1104348 0.0504605 0.008 6000 0.4779000
b95 share units built 1991-1995 3732 0.0974360 0.0535910 0.015 5000 0.3154000
vm_ch vismin Chinese 3732 0.3750790 0.1445056 0.019 2000 0.6625000
vm_bl vismin Black 3732 0.0066736 0.0049472 0 0.0412000
vm_fl vismin Filipino 3732 0.0436556 0.0388780 0 0.2132000
vm_se vismin Southeast Asian 3732 0.0316387 0.0283611 0 0.1373000
FEFEIFErreferfrffrfeffrfeffrfifrrfifrrrrerfrer FEFErFfrfrferferfrfrffififfiffrfeffffiferrerrrfrerer fEFFFFEFFFFEFFFFEffSf

SAS Output: Hedonic Model with Tests for Neighborlwod Life Cycle and Racial Inequality.

These models yield interesting results. All elsestant, increasing the household income ratio
by 100 percent increases the price of a house 8§,887 compared to an otherwise identical
house in a lower-income neighborhood. Increaduegshare of units built in the 1970s from
zero to 100 percent cuts sales prices by $196;38harsh verdict on the decade of disco and
long hair. But notice that neighborhoods builthe early 1990s are even less attractive to the
market.

The racial-ethnic composition variables are aliistigally significant, with the exception of
proportion visible minority Black; since there aedatively few residents of the Vancouver
region who identify themselves as Black, theiraestial distribution is too small to reliably test
for inequalities in the real estate market. Buttfmse who identify themselves Chinese,
Filipino, and Southeast Asian, the model suggéstisthe real estate market involves some
degree of inequality. Increasing the proportioa okeighborhood’s residents who identify
themselves as Chinese from zero to 100 percentdubsise price by $185,623, even when
comparing houses of the same size, age, and dbken@able characteristics. Since the model
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also includes measures of the age of the houswad sif neighborhoods, the negative effect of
Chinese neighborhood composition on prices canadtidamed on the predictions of the
neighborhood life cycle. There’s something elsegon here, even if our house-sales dataset
may not give us enough information to find out ekawhat it is. We cannot tell, for instance,
the racial or ethnic identity of thmuyeror seller, all we have are the characteristics of the
houses, and then the income, age, and racial-ethamacteristics of theeighborhoods
surrounding each of the home sales. But the siyaragative effects of the visible-minority
neighborhood variables are troubling indeed: estdte transactions seem to reflect underlying
racial inequalities in how different parts of thiy@re valued in a competitive market system.

Let's consider one last refinement. In the modeha, note the unexpected effects for the
number of bedrooms -- implying that each additidsedroom actually reduces home value by
about $20,000. This doesn’t seem to make serfgstatBut think carefully about
neighborhoods and houses you’ve seen in diffenaasc Houses with lots of bedrooms are
sometimes large, expensive mansions. But houshdots of bedrooms might also be rooming
houses, or homes divided up into several apartmétgsnot a sure thing, therefore, that more
bedrooms are always more desirable in the marlaplave might be seeing non-linear effects.
This also applies to the number of bathrooms atwhé&ns. So let’s replace our continuous
measures for these variables with dichotomous atdrs:

Vanco uver Model with Nonlinear Effects 00:43 Monday, November 5, 2012 45
The REG Procedure
Model: MODEL1
De pendent Variable: SOLD_PRICE

Number of Observations Read 3732
Number of Observations Used 3732
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr> F

Model 30 2.77376E14 9.245866E12 355.89 <.00 01

Error 37
Corrected Total 37

01 9.614927E13 25979268769
31 3.735253E14

Root MSE 161181 R-Square 0.7426

Dependent Me an 612627 AdjR-Sq 0.7405

Coeff Var 26.30978

Parameter Estimates
Parameter ~ Standard tandardized

Variable Label DF Estimate Error tValue Pr>|t| Estimate Tolerance
Intercept Intercept 1 299929 55490 5.41 <.0001 0 .
xbth_2 2 Bth 1 13132 11168 1.18 0.2397 0.02012 0.23749
xbth_3 3 Bth 1 64407 12788 5.04 <.0001 0.08642 0.23622
xbth_4 4 Bth 1 131525 15344  8.57 <.0001 0.15834 0.20385
xbth_5 5 Bth 1 231321 18385 12.58 <.0001 0.23416 0.20081
xbth_6 6 or more Bth 1 397144 44240 8.98 <.0001 0.08202 0.83320
xbr_2 2BR 1 20938 36976 0.57 0.5713 0.01525 0.09588
xbr_3 3BR 1 4028.61463 36119 0.11 0.9112 0.00472 0.03887
xbr_4 4 BR 1 -1552.14582 36167 -0.04 0.9658 -0.00219 0.02671
xbr_5 5BR 1 -20127 36430 -0.55 0.5807 -0.02829 0.02652
xbr_6 6 or more BR 1 -50828 36720 -1.38 0.1664 -0.06738 0.02935
xkit_2 2 Kit 1 -20294 6369.17402 -3.19 0.0015 -0.03172 0.70187
xkit_3 3 or more Kit 1 -68308 14475 -4.72 <.0001 -0.04348 0.81944
S 1 133.36426 3.91384 34.08 <.0001 0.41772 0.46281
LOT_SZ_SF_ 1 0.74445 0.19328 3.85 0.0001 0.03260 0.97092
n_view 1 34999 6852.44487 5.11 <.0001 0.04400 0.93735
n_agex age unknown 1 -3132.75859 7477.94997 -0.42 0.6753 -0.00450 0.60272
n_agel 50 or more years old 1 -95988 13690 -7.01 <.0001 -0.15161 0.14875
n_age2 20 - 49 years old 1 -137164 13619 -10.07 <.0001 -0.17408 0.23281
n_age3 10 - 19 years old 1 -145812 12299 -11.86 <.0001 -0.14760 0.44867
n_age4 5-9years old 1 -80497 13411 -6.00 <.0001 -0.06670 0.56324
mhhinc median household income ratio 1 199616 14062 14.20 <.0001 0.19659 0.36264
b46 share units built before 1946 1 48539 44258 1.10 0.2728 0.02498 0.13410
b60 share units built 1946-1960 1 -154691 64334 -2.40 0.0162 -0.03006 0.44514
b70 share units built 1961-1970 1 292926 61032 4.80 <.0001 0.05692 0.49448
b80 share units built 1971-1980 1 -200547 83205 -2.41 0.0160 -0.03198 0.39501
b95 share units built 1991-1995 1 -271145 90308 -3.00 0.0027 -0.04592 0.29728
vm_ch vismin Chinese 1 -189872 23883 -7.95 <.0001 -0.08672 0.58460
vm_bl vismin Black 1 -953506 634721 -1.50 0.1331 -0.01491 0.70617
vm_fl vismin Filipino 1 -467650 91761 -5.10 <.0001 -0.05746 0.54711
vm_se vismin Southeast Asian 1 -1718271 137584 -12.49 <.0001 -0.15402 0.45732
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The nonlinear effects are clear. Compared to @uedonm houses of the same size and age, two-
bedroom houses fetch $20,938 more on the markas a@mount increases only by $4,029 for
three-bedroom homes, however, and then turns negaBathrooms, by contrast, show a
consistently positive effect. Consider how a altr home improvement contractor would look
at these results. Suppose you have a two-bedrwarrhathroom home that’s about “average”

for the Vancouver market, and you're thinking oflaxdy another room. A new bedroom would
increase your current resale value by only abdup@rcent (4,028/612,627); a new bathroom,

by contrast, would boost your resale value by perfsent (64,407/612,627).

Your Job

This is one of your project options. If you chotlsis project, there are several interesting
possibilities.

First you could do a close investigation of thetsp@atterns of residuals across different
neighborhoods, using one of the maps above. Wirayau find about the different
neighborhoods that help to explain the locatiomehpum given to some parts of the city? How
does this locational premium reflect the distinethustory and identify of that neighborhood?
How does the locational premium reinforce commuraigntity? Likewise, what can you find to
make sense of the locational “penalties” assigoeuther parts of the city?

You can use searches of local newspaper coverdgartoabout how these issues are discussed
in different neithborhoods.

Another option is to study the results of the mededtimated separately across the different
neighborhoods. What are the main differencesarctiefficient estimates for different parts of
the city? Does the evidence support the neighloatite-cycle model, or does the evidence
give us reason to rethink that model? If the neeghood life-cycle model doesn’'t help us
understand the market, what kind of revised modghtvbe more useful?
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